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(Abstract) 

The National Cholesterol Education Program Adult Treatment 

Panel guidelines specify that dietary intervention is the 

cornerstone of treatment for hypercholesterolemia. Self- 

monitoring is a strategy used to achieve self-direction in 

adopting and maintaining a _ cholesterol-lowering dietary 

pattern. The Cholesterol Saturated Fat Index (CSI) 

illustrates the atherogenic potential of food. Given that 

saturated fat and dietary cholesterol are the two major 

dietary components known to raise serum cholesterol, a CSI 

Scorecard was developed and pilot tested as a dietary self- 

monitoring tool. Twelve nutritionists scored the same five 

food records with known CSI scores, the reference data. The 

food records represented CSI scores from the 10th, 25th, 50th, 

75th, and 90th percentiles from a pool of 400 usual diet food 

records. Two-tailed, one-sample t-tests demonstrated that the 

CSI Scorecard scores were not statistically significant at 

only the 25th and 75th percentiles. Therefore, in three of 

five food record percentiles, nutritionists’ CSI scores 

differed from the corresponding reference CSI scores. Small 

sample size and years of experience may have been factors



influencing the results. Comments from the nutritionists’ 

critique forms were incorporated into the revision of the CSI 

Scorecard. 

Twelve participants scored their four-day food records using 

the booklet. The Spearman’s rho correlation of the CSI 

Scorecard derived CSI scores to the reference CSI scores was 

r,=-8 (p<.05). These preliminary results and comments from 

the formative evaluation meetings suggested that the CSI 

Scorecard deserves further validity testing with a larger 

sample of subjects. The CSI Scorecard appeared to show 

promise as a dietary self-monitoring tool that would 

facilitate increased self-direction in the adoption of a 

cholesterol-lowering diet.
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INTRODUCTION 

The National Cholesterol Education Program Adult Treatment 
Panel I (1) and Panel II (2) guidelines specified that dietary 

intervention is the first step in the treatment of 

hypercholesterolemia. Therefore, there is a need to develop 

simple and quick methods and tools’ for assessing and 

monitoring dietary intake which could be used by patients, 

nutritionists, and other health professionals in both clinical 

and research settings. In particular, there is a need for 

dietary self-monitoring tools that allow users to determine 

their progression towards achieving a dietary pattern that is 

lower in fat. 

Dietary assessment tools that are self-administered and self- 

scored are reviewed as part of this thesis. Some of these 

tools also function as self-monitoring tool or have the 

potential to be used as_ self-monitoring tools. The 

limitations of these dietary assessment tools used as dietary 

self-monitoring tools will be explored. 

The Cholesterol-Saturated Fat Index (CSI) offers potential to 

be used as a simple and quick dietary self-assessment and 

self-monitoring tool. The CSI, based on Connor and Connor’s 

mathematical regression equation, illustrates the atherogenic 

potential of foods (3-7). A standardized dietary CSI scoring 

tool, such as the proposed CSI Scorecard booklet, has not yet 

been developed or validated. The CSI applied in a booklet 

format may accurately estimate the cholesterol and saturated 

fat content of diets and correctly monitor progression towards 

a low-fat, low-cholesterol dietary pattern. A CSI Scorecard 

scoring tool may have the advantage of being easily self- 
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administered by a patient or client; thus, self-monitoring, 

self-management, and self-direction may be achieved by users. 

The purpose of this study was to develop and pilot test the 

proposed Cholesterol Saturated Fat Index (CSI) Scorecard, a 

dietary self-scoring tool, for persons highly motivated to 

monitor their progression towards a healthier eating plan. 

Preliminary tests were conducted in this study to validate the 

booklet listing the CSI scores of frequently consumed foods in 

common portion sizes. The CSI score for each food reflects 

the cholesterol and saturated fat content of that food, and 

thus, its cholesterol-raising ability. Using this CSI 

Scorecard, persons should be able to self-monitor their 

cholesterol and saturated fat intake by tallying the CSI 

scores for consumed foods. Persons would then compare their 

Total CSI to a predetermined Goal CSI to monitor their course 

towards adopting and maintaining a cholesterol-lowering diet. 

There were two objectives for this study; one, to develop a 

dietary self-monitoring tool, the CSI Scorecard, and two, to 

pilot test the CSI Scorecard with nutritionists and consumers 

for preliminary validation. Through comparison with food 

records, the reference data, statistical tests were applied to 

determine whether the CSI Scorecard accurately monitored 

dietary intake of saturated fat and cholesterol and progress 

towards changes in healthy eating.



REVIEW OF LITERATURE 

National Cholesterol Education Program Adult Treatment Panel 

Recommendations 

In 1988, the National Cholesterol Education Program (NCEP) of 

the National Heart Lung and Blood Institute of The National 

Institutes of Health released the Adult Treatment Panel (ATP) 

recommendations for the treatment of hypercholesterolemia (1). 

This year, the ATP II revised the guidelines (2). The ATP 

recommendations distinctly specified that dietary therapy, in 

particular the Step I Diet (less than 30 percent total fat 

calories, less than 10 percent saturated fat calories, and 

less than 300 milligrams dietary cholesterol) is the first 

step, the cornerstone of intervention, to lowering serum 

cholesterol in individuals with elevated serum cholesterol 

(Figure 1). Shortly after the release of the NCEP ATP 

guidelines, Ernst et al (8) indicated the need for dietetic 

practitioners to develop simple dietary assessment techniques 

and implement self-monitoring techniques that help patients 

recognize successes and problems with cholesterol-lowering 

diets. 

Dietary Monitoring 

Accurately and efficiently monitoring dietary intake of 

individuals in the clinical and research settings is a 

concern, particularly after nutritional intervention has been 

provided. Nutritionist and health professionals have 

traditionally monitored patient progress with dietary 

guidelines. Today, however, there is movement toward patient- 
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NUTRIENTS STEP I DIET STEP II DIET 

  

    

total fat less than 30% of total calories 

saturated fat less than 10% less than 7% 

of total calories of total calories 

polyunsaturated less than 10% of total calories 
fat 

monounsaturated 5% to 15% of total calories 

fat 

carbohydrates 50% to 70% of total calories 

protein 10% to 20% of total calories 

cholesterol less than 300 less than 200 

mg/day mg/day 

total calories to achieve and maintain optimal body 
weight 
  

Figure 1: Dietary therapy for hypercholesterolemia: 

Recommendations of the Adult Treatment Panel II of the 

National Cholesterol Education Program.



based or self-monitoring of dietary intake. In clinical 
trials and in other research settings, there is also a trend 
to place more of the responsibility of monitoring with the 

subject and less with the nutritionist or counselor. 

The three most commonly used dietary assessment tools that may 

be used in dietary monitoring, the 24-hour recall, the food 

frequency questionnaire (FFQ), and the multiple-day food 

record, are time consuming and expensive to use (9). The 

single 24-hour recall is easy to administer, yet, it does not 

provide a valid reflection of an individuals usual diet. 

Multiple 24-hour recalls and multi-day dietary records may 

provide valid assessment of an individual’s usual intake, but 

require a great deal of a nutritionist’s time. For example, 

these dietary assessment techniques require many hours to 

train how to record food records, how to review records for 

accuracy, and how to code records before processing (10). 

There is a need for a dietary assessment tool that is valid, 

easy, and inexpensive to use, as well as one that is self- 

administered and self-scored. It is hoped that such a tool 

would allow an individual to self-monitor his/her progression 

while achieving and maintaining a cholesterol-lowering diet. 

Dietary Self-Monitoring 

One of the goals of nutritional intervention is to enable 

persons to be self-directed (11). Snetselaar described self- 

management as a crucial strategy for achieving self-direction. 

Self-management requires persons to alter their own eating 

habits. Self-monitoring, a strategy for self-management, has 

been described as the process of observing and recording one’s



own behavior (12). Self-monitoring is a strategy for 

improving adherence to a dietary regimen. It is a fundamental 

component in behavioral programs where changes in dietary 

behavior are required for achievement of dietary and health 

goals. For example, patients may be asked to self-monitor 

their consumption of specific foods, such as cholesterol and 

saturated fat, while following a cholesterol-lowering dietary 

regimen. Self-monitoring is used for data collection and 

provides the patient and counselor with an index of the 

patient’s progress. Self-monitoring also makes patients more 

aware of their own eating behavior patterns. This awareness 

can represent a first and necessary step in changing behaviors 

(12). Self-monitoring teaches self reliance (8). Dwyer 

described self-monitoring as a useful tool for increasing 

awareness of habitual behaviors, evaluating progress, and 

facilitating goal setting (13). An objective of nutritional 

intervention is for persons to internalize the need to monitor 

their dietary progress without counselor monitoring. 

Self-monitoring or self-reports are subject to uncertain 

validity or inaccuracy, as pointed out by Dwyer (13). 

Nevertheless, self-monitoring can be instructive for persons 

and raise their consciousness level concerning their eating 

habits. While monitoring records are generally considered 

imprecise for quantitative or research purposes, it does allow 

self-awareness in maintenance of eating patterns. 

Since progress toward healthy eating is an ongoing process, 

self-monitoring is necessary in the "“adoption" and 

"maintenance" phases of nutritional intervention (13). Self- 

monitoring of dietary intake in the adoption phase will 

increase persons’ awareness of goals, self-evaluate progress, 

and improve goal setting. Often during the early stages of 
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adoption, progress may be excellent. To sustain optimal 

dietary change, self-monitoring should be taught and 

implemented during this phase. 

During the maintenance phase, when patients are trying to 

instill new eating behaviors, self-monitoring is helpful by 

increasing awareness in food selection, evaluating dietary 

progress, improving goal setting, internalizing eating goals, 

and solving food selection problems (13). Self-monitoring 

helps individuals internalize new eating skills, whereby, the 

goals eventually become automatic. Self-monitoring is 

helpful when persons are faced with new or altered situations, 

such as holidays and dining out. With self-monitoring, plans 

or strategies for ensuring future adherence in_ such 

circumstances can be considered. Self-monitoring also can help 

persons recover when there has been a lapse in a prescribed 

diet. Self-monitoring allows for periodic "fine tuning" of the 

diet or "diet tune-ups". 

Dwyer outlined eight criteria for selecting dietary monitoring 

instruments: teachability, precision, specificity, immediacy 

of feedback, convenience, cost, unobtrusiveness, and 

representativeness (13). Definitions for the criteria are 

listed in Table 1. These same criteria could be considered 

when selecting or developing a dietary self-monitoring tool. 

The dietary tools discussed in the review of literature are 

dietary assessment tools, not necessarily self-monitoring 

tools. However, many of the instruments described have the 

capability of being used for dietary monitoring. Dwyer’s 

criteria for dietary monitoring selection are considered when



Table 1: Dwyer’s criteria and definitions for the 
selection of dietary monitoring instruments. 

  

Teachability: 
* Tool clearly states what is being monitored, why, and 
relationship of variables(s) to health promotion and/or 
disease prevention and treatment. 
* Procedures are easily taught, even to persons with 
modest intellectual abilities. 
* Tool can tolerate minor mistakes by users. 
* Written instructions have minimal verbiage, contain 
illustrations when possible, and are checked for 
readability. 
* Tool is pretested and validated in real-life situations; 
Tool was modified before use on a wide-scale. 

Precision: 
* Tool measures what it is supposed to measure. 
* Tool makes enough observations to sample entire range of 
diet variation. 

Specificity: 
* Tool measures and has high correlation with related 
health outcome(s) of interest. 
* Tool documents problem dietary behaviors with respect 
to nutrient(s) of interest. 
* Tool provides data necessary for making dietary 
behavioral change(s). 
  

Immediacy of Feedback: 
* Tool is teaching instrument that is quickly understood. 
* Tool quickly provides results allowing for immediate 
reinforcement without outside arbiter. 
  

Convenience: 
* Tool is "user friendly"- easy to use. 
  

Cost: 
* Tool’s cost, including its paraphernalia and client and 
counselor time required for its use are reasonable. 
  

Unobtrusiveness: 
* Tool is small and unobtrusive, does not disrupt 
lifestyle unnecessarily and does not invite unwanted 
questions. 

Representativeness: 
* Tool provides a sample of representative dietary 

behavior over a range of behaviors, from best to worst. 

* Tool especially samples problematic behavior. 
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evaluating the dietary assessment tools described in this 

review of literature. 

Current Dietary Assessment Tools with Use or Potential Use for 

Self-Monitoring 

Dietary assessment tools that are self-administered and self- 

scored and have the potential as dietary self-monitoring tools 

will be discussed in this review of the literature. The 

dietary assessment tools examined herein are those used in 

heart disease prevention or treatment studies. Dietary 

assessment instruments that probe about dietary components 

known to be related to cardiovascular disease, such as fat, 

saturated fat, cholesterol and fiber, will also be reviewed. 

The purpose and description, validity testing, and current use 

of eaqch instrument will be characterized. Additionally, the 

potential for dietary self-monitoring will be discussed as the 

tools relate to Dwyer’s criteria for the selection of dietary 

monitoring instruments. 

Block Simplified Fat and Fiber Screeners. To use the 

author’s description, the Block Fat and Fiber Screeners are 

two "super-fast, super-simple" dietary assessment tools (14). 

Block asserted that these self-administered, self-scored 

screeners could be used in a busy clinical setting to further 

evaluate the need for nutritional counseling with regard to 

fat or fiber, and fruit and vegetable intake. 

Block’s current Simplified Fat Screener has 15 questions about 

fat intake. Responses range from "Never, or less than once 

per month", with zero points, to "five or more times per 

9



week", with a score of 4. The fifteen scores are added to 

obtain the total fat score. A total fat score of 17 or less 

suggests the respondent is making low-fat food choices. On 

the extreme, a score of 27 or more suggests that the diet is 

high in fat. Respondents are asked to scrutinize carefully 

questions with the highest scores to identify areas needing 

modification. The Fiber Screener contains nine questions 

about fiber intake. Slightly different response options are 

offered. However, the lowest frequency intake response 

elicits a score of zero, while the most frequent gets four. 

Again, the nine scores are added for a total fiber score. A 

score of 20 or less suggest a diet low in important nutrients, 

Since fiber-rich foods contain many vitamins and minerals. 

The Fiber Screener suggests that the respondent find ways to 

increase daily fruit and vegetable, and other fiber-rich food 

intake. A score of 30 or more suggests optimal fiber 

consumption. 

The Block Simplified Screeners are based on the original self- 

administered dietary history questionnaires (SADHQ) developed 

and validated by Block et al (9) in 1986. The SADHQ or 

"Block" questionnaire was designed for use in epidemiological 

studies and in clinical practice to elicit information about 

usual diet, including micronutrients and macronutrients. The 

detailed SADHQ was unique in that it was based on dietary data 

collected from the Second National Health and Nutrition 

Examination Survey (NHANESII) (15). In the study of Block et 

al (9), dietary intake information was collected from 11,658 

adults between the ages of 19 and 74. The SADHQ was designed 

to be completed by participants, and the scoring was to be 

completed by a computer analysis program. 

The SADHQ, now referred to as the Health Habits & History 
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Questionnaire (HHHQ), consisted of three basic components: a 

food list, frequency response section, and portion size 

information. The foods selected for incorporation into the 

HHHQ were based on their contribution to energy and 17 

nutrients in the NHANESII. The frequency of usual intake 

ranged from number of times per day, week, month, or year, or 

rarely/never. Portion sizes associated with each food were 

derived from typical portion sizes observed in the NHANESII. 

The HHHQ also elicited a response about serving size as 

"small", "medium", or "large", relative to a stated medium 

serving. An option in the computer analysis program probes 

portion sizes, whereby the portions may be adjusted for age 

and sex, based on the NHANESII data. This age-sex specific 

portion size adjustment allowed for more exact calculation of 

nutrient intake. The HHHQ also has "adjustment questions" 

about restaurant foods, type and frequency of fat added in 

cooking or at the table, the consumption of skin on chicken or 

fat on meat, special diets, and intake of nutritional 

supplements. The computer program, Diet Anal, calculates the 

nutritional analyses (16). 

When nutrient analyses of 50 previously collected 24-hour 

recalls were compared to SADHQ scores, for those same food 

records, correlations greater than .54 (for fat) resulted 

among the 17 nutrients and energy (9). However, these 

correlations had their limitations. The SADHQ had not been 

validated with food records collected from subjects, the 

intended users. These correlations did not include responses 

from the adjustment questions, which were non-existent at the 

time of the 24-hour recall collection. The lack of adjustment 

question responses most certainly affected the nutrient 

comparisons between the SADHQ and food recalls. 
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In another validation study, looking at the mean of three sets 

of four-day food records (4DFRs) for 260 women with a slightly 

modified 94-item SADHQ, Block et al (17) found correlations 

for percent calories from fat from a usual diet group and a 

low-fat diet group of r=.65 and r=.67, respectively. The 

correlations for grams of saturated fat for the two groups 

were r=.55 and r=.56, respectively, and correlations for 

cholesterol for the two groups were r=.55 and r=.56, 

respectively. According to the authors, these correlations 

were considered to be statistically (p<.01) and practically 

significant. They described that the diet questionnaire 

appeared to be approximately as good as a four-day record. 

Over time the original SADHQ was condensed to include shorter 

versions (18, 19). Block et al (20) developed a 13-item 

questionnaire, the Brief Dietary Screen for High Fat Intake. 

This, their shortest questionnaire, was designed to identify 

women potentially eligible for the Women’s Health Trial (21), 

a dietary intervention study. It was also designed to 

identify individuals who might benefit from dietary 

counseling. A correlation of r=.58 was found between 101 

womens’ screener’s grams of fat and the mean of three 4DFRs 

grams of fat, collected at baseline, six months and at one 

year. A correlation of r=.54 was found using percent fat 

calories. 

Block et al (20) felt that this correlation was good for a 

very brief screening tool and compared well to the full 

questionnaire. In this comparison study, the 13-item screener 

did as well as the full diet history questionnaire, when 

validated against the three four-day records. For grams of 

total fat, the screener had a correlation of r=.58, while the 

full questionnaire had a correlation of r=.60 (17). From 
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statistical evaluation, the researchers found that the age- 

specific portion sizes on the full questionnaire did not 

improve the ability to discriminate the percent of calories 

from fat. Thus, the current brief screeners do not query 

about portion sizes. Block et al (20) noted that respondents 

completed the 13-item screener in less than four minutes. 

The Fat and Fiber Screeners were used in the Cholesterol 

Reduction in Senior Persons (CRISP) study (22). CRISP was a 

multi-center, national pilot study, sponsored by the National 

Heart, Lung and Blood Institute. More than 400 persons over 

the age of 65, with hypercholesterolemia, completed the Fat 

(with 17 questions) and Fiber (8 questions) Screeners, which 

were employed to monitor participants’ progress with adopting 

the Step I Diet as well as to document drifts that might occur 

in dietary intake over the year of the study. The self- 

administered Fat and Fiber Screeners were scored by 

nutritionists. 

The Block Screeners have the potential to be used in self- 

monitoring of dietary progress. The food frequency approach, 

employed in this tool, is that average long-term dietary 

intake is more important than intake on few specific days. 

The possibility exists for participants to repeatedly complete 

the brief screeners over a period of time, self-score the 

screeners, and then compare their scores to a goal. Such 

comparison would allow respondents to gauge their progression 

with a low-fat, high-fiber dietary pattern. The scoring on the 

screeners is rather simple. The Block Fat and Fiber Screeners 

possess some of the criteria for selection of a monitoring 

tool, as described by Dwyer (13). These criteria include 

teachability, immediacy of feedback (four minutes’ to 

complete), convenience, cost, and unobtrusiveness. However, 
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the Block Screeners have not been validated for use as self- 
monitoring tools. Therefore, the precision, specificity, and 
representativeness of the Fat and Fiber Screeners are not 

completely known. 

Eating Pattern Assessment Tool. The Eating Pattern 
Assessment Tool (EPAT) is a simple, self-administered dietary 

assessment questionnaire (23). The questionnaire qualifies 

fat intake and overall eating habits. The EPAT was based on 

the dietary guidelines of the NCEP ATP (1). This 

questionnaire was developed by researchers at the University 

of Minnesota Heart Disease Prevention Clinic (24). The EPAT 

was designed to be used in family practice clinics, clinical 

settings, and community settings. 

The EPAT contains 23 food groups. There are two subset 

sections: section one for higher-fat foods and section two for 

lower-fat or "A-OK" foods. Each food group is assigned a 

score from one to four, based on the number of servings 

consumed weekly. Three EPAT scores are calculated, two from 

sections one and two, and a total EPAT score from all 23 food 

group scores. 

Validity testing of the EPAT was conducted with 679 adults, 

25-75 years old (49% male, 51% female) (23). The subjects 

completed five EPAT’s and one to four sets of 4DFRs over four 

months. Correlations between EPAT scores from section one 

(higher fat foods) and the calculated B-scores, the reference 

data, ranged from r=.48-.60. B-scores reflect the atherogenic 

potential of foods based on the Keys equation (25). (The B- 

score will be discussed in more detail the Food Record Rating 

subheading. Keys and other atherogenic regression equations 
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will be discussed in the Regression Equation subheading under 
the Cholesterol Saturated Fat heading.) The correlation of 
estimated B-scores, from the regression of 4DFR B-scores, to 
EPAT food groups scores was r=.63. 

In another validity study with 224 adults, the EPAT was 
assessed twice by comparison with the B-score from 7-day food 
records completed between two EPAT administrations (26). 

Product moment correlations with the 7-day food record B- 

scores and EPAT scores were r=.48 for the first EPAT and r=.60 

for the second. The conclusion was the results provided 

evidence of learning. The authors noted that the average time 

for completing an EPAT was 11+4 minutes. 

The reliability testing of the EPAT was conducted with 705 

adults stratified by age, sex, and socioeconomic status (23). 

The reliability study included 3,436 EPAT’s and 1,030 sets of 

4DFRs completed over four months. The internal consistency 

reliability estimates drew three conclusions: the EPAT more 

reliably assessed the intake of high-fat foods, the EPAT can 

be used repeatedly over several months without significant 

loss of reliability, and the EPAT can be useful in screening 

and counseling patients in clinical settings, research and 

community screening efforts. Given these conclusions, it 

appears as though the EPAT possesses Dwyer’s monitoring tool 

criteria of specificity, representativeness and precision. 

The EPAT is presently used in the Cholesterol and Recurrent 

Event (CARE) study (personal communications, McManus, 2/9/93, 

8/31/93). The CARE study, sponsored by Bristol Meyers Squibb, 

is a five-year prospective study following 4000 adults with 

cardiovascular disease. In this study, subjects meet with a 

nutritionist or nurse quarterly. The EPAT is electively used 
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to qualitatively monitor participants’ dietary course. After 

subjects complete and score the EPAT, it is subjectively 

evaluated with a counselor to detect any changes in the diet 

and see how well the participants are reaching their dietary 

goals. However, some subjects have had difficulty estimating 

portion sizes, while others became accustomed to completing 

the questionnaire. Use of this tool was complemented with 

more traditional dietary assessment methods, such as the 24- 

hour recall, 7-day food record, and Willet’s semiquantitative 

FFQ (28). 

Although the EPAT has been used in clinical settings as a 

monitoring tool for patient’s dietary course, Dowdy (personal 

communication, Dowdy, 2/9/93) said that she no longer uses or 

recommends the EPAT because it is too complex, overwhelming, 

and troublesome for patients to. use. Thus, Dwyer’s 

teachability criterion was not met with less educated persons. 

However, with more educated persons, Dwyer’s criteria of 

teachability, immediacy of feedback, convenience, cost, and 

unobtrusiveness were easily met. 

Rate Your Plate. In 1983, the Pawtuket Heart Health 

Program (PHHP) developed the Rate Your Plate (RYP), a short, 

self-administered, eating pattern assessment questionnaire 

(29). The PHHP is a heart disease prevention program funded 

by the National Institute of Health’s National Heart, Lung and 

Blood Institute. In 1986, the RYP was revised for use as a 

counseling and education instrument. 

The RYP was designed to provide qualitative information about 

a person’s diet, such as fat. Specific food categories were 

chosen that contribute the most fat, particularly saturated 
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fat, to the American diet. In developing the questionnaire, 
Gans et al (29) referred to the data collected by Block et al 
(30) to select the major saturated fat-rich food sources found 
in the American diet for inclusion in the RYP tool. 

The RYP has 16 food categories. Each category is formatted 

into three columns with a corresponding score: column one 

reflects the highest fat food choices or the least heart 

healthy food choices with a score of 1; column two with 

slightly less fat food choices or the "middle ground" choices 

with a score of 2, and column three with the most heart 

healthy food choices with a score of 3 (31). The possible 

scores range from 18-54. The higher total RYP scores reflect 

that a person is making "many heart healthy choices". The 

lower total RYP scores indicate a need to make an eating plan 

more heart healthy. 

Even though the RYP was designed to measure qualitative 

aspects of the diet, the ability of the RYP to quantitatively 

reflect dietary fat intake was determined by comparing it to 

Willet’s Semiquantitative Questionnaire (28). This was done 

because Willet’s validated tool was designed to assess the 

intake of nutrients related to heart disease. One hundred and 

two adults completed the Willet Questionnaire and the RYP in 

random order (29). Gans et al found statistically significant 

negative correlations between dietary fats, saturated and 

unsaturated fat. The RYP showed its strongest correlation 

with saturated fat on the Willet Questionnaire (r=-.56). 

Gans et al (29) felt that this was statistically significant 

given that the RYP was designed to emphasize foods 

contributing the most saturated fat to the American diet. 

They concluded that the RYP appropriately indicated whether an 
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individual’s eating pattern tended to be relatively high or 

low in fat. However, it should be pointed out that in the 
validation study of Willet et al (28) of their self- 

administered, semiquantitative questionnaire, the correlations 

between the mean of four 7-day food records collected over a 

year averaged approximately r=.45 without adjustment for 

calories. 

Therefore, could one correctly conclude that the RYP truly 

captures the saturated fat in one’s diet as reflected by its 

comparison to Willet’s questionnaire? The Willet 

questionnaire only had a mean correlation of r=.54 (mean of 

two questionnaire administrations in one year) for saturated 

fat in one validation study (26) and a correlation of r=.62 in 

another validation study (32). Based on the previous 

comparisons to Willet’s questionnaire, it is unclear to the 

author if the RYP possesses a high degree of Dwyer’s 

specificity, precision, and representativeness criteria. 

The RYP is used currently at Pawtucket Heart Health Program’s 

SCORE’s - screening, counseling, and referral events. 

Counselors help persons identify an area in the diet that can 

be improved, such as the food categories checked off in 

columns one and two. However, in other clinical settings, 

nutritionists have adapted the RYP to be used both as a self- 

assessment and self-monitoring tool (personal communication, 

Gans, 3/1/93). For example, the RYP is used with participants 

in the Women, Infants, and Children nutrition program. 

After completion of the RYP questionnaire, participants are to 

identify and establish one immediate eating pattern behavioral 

change goal. Or, they determine two long term eating pattern 

behavioral or lifestyle change goals to be accomplished in a 
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specified time period. The RYP provides immediate feedback, 

another criterion of Dwyer’s, to participants both in the 

community and clinical setting. 

Gan et al (29) stated that in addition to the RYP used in 

dietary assessment, it also functions as a monitoring and 

educational tool. The RYP is presently used as a dietary 

monitoring tool in nutrition classes because it is simple to 

use (personal communication, Kayman, 1/19/93). Thus, the RYP 

appears to possess Dwyer’s criteria of teachability, 

convenience, cost, and unobtrusiveness. 

The Northwest Lipid Research Clinic Fat Intake Scale. 

The Northwest Lipid Research Clinic introduced the NWLRC Fat 

Intake Scale in 1988 (33). Dowdy et al described the NWRLC 

Fat Intake Scale as a quick, reliable, and valid assessment 

tool consisting of nine simple multiple choice questions on 

dietary practices. Scores can range from 9 to 32 with a score 

of 18 to 19 roughly equivalent to the Step I Diet. In 1992, 

the scale was revised to include 12 questions with a maximum 

score of 48 (34). A score of 24 or less indicates a diet that 

is moderate to low in fat and cholesterol. A score of greater 

than 24 suggests that the diet is high in fat and that lower 

fat choices could be made. The suggested completion time is 

under three minutes. 

In a validity study, 165 hyperlipidemic men completed the fat 

intake scale along with 4DFRs (33). The fat intake score 

correlated positively and highly significantly with the Keys 

score (25), percent calories from fat, saturated fat, 

monounsaturated fat, as well as, grams of fat, saturated fat, 

monounsaturated fat, milligrams of dietary cholesterol and 
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calories (r=.30-.60, p<.001). Significant negative 
correlations were found with percent calories’ from 
carbohydrate and the polyunsaturated to saturated fat (P/S) 
ratio. 

In a related sub-study of the previous one, fifty-seven, 
young, normolipidemic women tested the fat intake scale along 

with recording three-day food records (33). Correlations for 

the women were highly significant for grams of fat, saturated 

fat, monounsaturated fat, milligrams of cholesterol, and 

calories (p<.001) (correlation coefficients were not 

provided). In the next nine months, 34 of these women 

completed the scale four more times. Twenty women showed no 

Significant change in scores over time indicating 

reproducibility. Dowdy et al concluded that the NWLRC Fat 

Intake Scale appeared to specifically assess dietary factors 

as designed to measure. 

In 1990, Dowdy et al (35) described the further validation and 

use of the NWLRC Fat Intake Scale with cholesterol-lowering 

diets. The NWLRC Fat Intake Scale was given to 122 

hyperlipidemic males participating in the Dietary Alternatives 

Study (36). The efficacy of diet intervention was monitored. 

Prior to the study, the mean NWLRC Fat Intake Scale score was 

22.6+3.2. This suggested a higher than optimal fat diet. 

After two years of dietary education and monitoring, the mean 

scale score was 16.9+2.6. To test the validity of the NWLRC 

Fat Intake Scale, the scores were correlated with 4DFRs. On 

the unmodified diets, the score correlated positively and 

highly significantly (r=.37-.60, p<.001) with percent calories 

from fat, saturated fat, monounsaturated fat, Keys score, 

actual grams of fat, saturated fat, monounsaturated fat, and 

milligrams of cholesterol. On the cholesterol-lowering diets, 
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the correlations were r=.30-.60 (p<.001). Correlations for 

percent calories from fat, saturated fat, and monounsaturated 

fat and the Keys score exceeded r=.51. The authors concluded 

that the NWLRC Fat Intake Scale provided a quick, valid, and 

reproducible assessment of dietary factors associated with 

blood cholesterol levels and reflected changes in fat intake 

among men on cholesterol-lowering diets. 

Nutritionists at the NWLRC continue to modify and test the 

NWLRC Fat Intake Scale for validity (personal communication, 

Dowdy, 2/9/93). The tool is presently being tested in a 

nutritional intervention program called BE FIT. The NWLRC 

nutrition staff are investigating whether the NWLRC Fat Intake 

Scale scores correlate with serum lipid changes. They plan to 

publish the study results in the near future. 

The NWLRC Fat Intake Scale appears to possess all of Dwyer’s 

criteria for self-monitoring tool selection: immediacy of 

feedback, teachability, convenience, cost, and 

unobtrusiveness. Since the correlation of the NWLRC Fat 

Intake Scale scores to food records ranged from r=.3-.6, it is 

unclear to the author the degree of specificity, precision, 

and representativeness the tool holds. 

Diet Habits Survey. Connor et al (37) developed the 

Diet Habits Survey (DHS), a 32-item eating behavior 

questionnaire. This tool was designed for use in the five 

year, dietary intervention, coronary heart disease prevention 

project, the Family Heart Study (38). The DHS was designed to 

identify the eating habits of the preceding month and measure 

dietary changes made over time (39). Questions on the DHS 

were related to the consumption of cholesterol, saturated fat, 
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complex carbohydrate, including dietary fiber, and salt. 

In the Family Heart Study, 442 adults from 233 households in 

the Family Heart Study completed the behaviors survey (37). 

The DHS was administered at baseline, and then repeated at 

four month intervals during the five year extensive dietary 

intervention period. Dietary intervention emphasized gradual 

adoption of a low-fat, high-carbohydrate diet designed to 

diminish or prevent increase of plasma lipid levels. Twenty 

questions on the DHS addressed cholesterol and saturated fat 

intake. The scores for these questions were based on the 

Cholesterol Saturated Fat Index (CSI) developed by Connor et 

al (3,4). The CSI, like the B-score (25), is based on a 

mathematical regression equation that illustrates’ the 

atherogenic potential of foods. The CSI will be described in 

the Cholesterol Saturated Fat Index heading. 

For each question, the choice with the lowest CSI was given a 

score of five. The choice with the highest CSI was given a 

score of one. Intermediate choices had scores of two, three, 

or four. Since carbohydrate and fiber influence a cholesterol- 

lowering diet, Connor et al included five questions that 

address carbohydrate and fiber intake. The scores attached to 

these questions reflected the grams of dietary fiber consumed. 

The two summary scores, the DHS Cholesterol-Saturated Fat 

Index Score and the DHS Carbohydrate Score, were combined to 

classify eating behavior into one of four categories: current 

American Diet (37% fat), New American Diet Phase 1 (30% fat), 

Diet Phase 2 (25% fat), or Diet Phase 3 (20% fat) (39). 

Connor et al (37) felt that the two summary scores reflecting 

both cholesterol and saturated fat, as well as carbohydrate 
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intake, are necessary in assessing overall dietary changes, 

Since both eating behaviors are important components of a 

cholesterol-lowering diet. 

The two DHS summary scores were compared to the calculated CSI 

and crude fiber intake of 287 24-hour food recalls. The 

correlation of the DHS CSI scores and 24-hour dietary recall 

CSI scores at baseline and at five years were r=.33 and .42, 

respectively. The correlation of the DHS Complex Carbohydrate 

score and the Carbohydrate score from the 24 hour recall at 

baseline and a five years were r=.16 and .14, respectively. 

Connor et al noted that the tool measured nutrient composition 

indirectly. At the end of the five year study, Connor et al 

reported that 35% of the subjects changed their dietary habits 

by moving over one dietary category. Eleven percent of the 

participants improved their diet by changing over two dietary 

categories. However, 54 percent of the subjects did not 

change their diets. Their study also demonstrated those that 

improved their diet showed decreases in their plasma 

cholesterol. 

Connor et al (37) described that the self-scoring version of 

the DHS has been used with dietetics and medical students, 

assessment of diets of subjects in metabolic feeding studies, 

and with patients seen in the Oregon Health Sciences 

University Lipid Disorders Clinic and in a variety of wellness 

programs. Specifically, the DHS has been useful in targeting 

specific eating habits that contribute to excessive 

cholesterol, saturated fat, and salt intakes and insufficient 

carbohydrate intake. With this information, diet counseling 

can be specific and more effective in less time. Connor et al 

believed that with the emphasis on complex carbohydrate, the 

DHS is a valuable tool in dietary counseling. 
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Connor et al have developed several versions of the DHS (39). 

There are versions for patient evaluation and education, for 
research, and for self-scoring. The first two versions are 

self-administered, but need to be scored by a nutritionist. 
The self-monitoring version is self-administered and self- 

scored. The DHS may be repeated to measure dietary change 

over time. According to Connor et al, the DHS can be useful 

in numerous research studies, especially those with limited 

funds. 

Connor et al (37) noted that the DHS was completed in 

approximately 30 minutes, and reviewed and scored by 

nutritionists in five minutes. The authors pointed out that 

their behaviors-oriented questionnaire was less expensive than 

a 24-hour dietary recall to execute. They cited that, in 

1992, the cost to complete and analyze a 24-hour recall was 

approximately $20, whereas their questionnaire cost was five 

dollars. Thus, the advantages of this tool are that it can be 

completed in a short time period, requires little nutritionist 

time, assesses dietary behaviors and behavioral changes, often 

the desired outcome of nutritional intervention; and can be 

self-scored. By determining which dietary category their DHS 

scores are in, persons can gauge how well they are changing 

their diet. Hence, self-monitoring of dietary behaviors can be 

achieved. The DHS possesses Dwyer’s convenience, cost, 

representativeness, precision, specificity, and immediacy of 

feedback criteria. The limitations of using this tool are that 

only a qualitative assessment of dietary progress is possible, 

and such is based on dietary behaviors not dietary intake. 

Self-scoring may be too complex for a less educated user, and 

thus, the teachability criterion may not be met. 
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Food Habits Questionnaire, Short Dietary Questionnaire, 

Food Behavior Checklist. Three dietary behavioral assessment 

tools, the Food Habits Questionnaire (40), Short Dietary 

Questionnaire (41), and the Food Behavior Checklist (42), have 

been developed by Kristal et al from the Fred Hutchinson 

Cancer Research Center. Kristal et al (40) believed that a 

self-administered dietary habits questionnaire may be more 

practical in both the research and clinical settings in 

evaluating nutritional intervention programs. They suggested 

that the behavioral questionnaire offers more insight into 

progression with dietary changes and the effectiveness of 

nutrition programs in the community research and clinical 

practice settings. They pointed out that nutritionists could 

use questionnaire results to design individualized nutritional 

interventions based on fat-related dietary behaviors most in 

need of change. They commented that continued research is 

needed in this area of dietary habits and behavioral 

assessment. 

The Food Habits Questionnaire (FHQ) (40) is a short, self- 

administered, self-scored, inexpensive dietary questionnaire 

that focuses on dietary behaviors as opposed to quantitative 

nutrient intakes. The FHQ was designed to assess eating 

behaviors associated with a low-fat, high-fiber diet. The 18- 

item FHQ was designed to query four particular eating habit 

behaviors: exclusion of high-fat foods, replacement with lower 

fat ingredients and cooking methods, substitutions for higher 

fat foods, and modification of foods to make them lower in fat 

preparation. 

The Short Dietary Questionnaire (SDQ) (41) assesses the total 

fat, saturated fat, percent calories from fat, and dietary 

fiber. The SDQ is in the process of testing and evaluation in 
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health promotion programs and in an ongoing interventional 

study. The SDQ is also used as a quick dietary questionnaire 
at health fairs attached to a portable computer to provide 
printed feedback on estimated intakes of fat, saturated fat, 
and fiber. 

The third diet habits questionnaire, the Food Behavior 

Checklist (FBC) (42) was originally developed for use in the 

Nutrition and Cancer Prevention Program of the California 

Department of Health Services. The FBC is a simplification of 

the 24-hour dietary recall and consists of 19 Simple yes/no 

questions about foods consumed in the previous day. This tool 

was designed to assess diet at the group or community level. 

Like the Diet Health Questionnaire of Connor et al, the 

dietary behavioral questionnaires of Kristal el al have the 

potential for use as dietary self-monitoring tools. However, 

further validation studies of these tools are first needed. 

Dwyer’s criteria of precision, specificity, and 

representativeness are ambiguous, at present. Second, the 

scoring of Kristal et al Food Habits Questionnaire (40) is not 

as simple for patients as suggested by the authors. For use as 

a dietary self-monitoring tool, the scoring would need to be 

simplified in order to meet Dwyer’s teachability criterion. 

Food Record Rating. The Food Record Rating (FRR) is a 

standardized dietary assessment and monitoring tool developed 

for the Multiple Risk Factor Intervention Trial (MRFIT) that 

is currently used in research settings (43-47). The FRR, a 

rapid, hand-scoring tool, is used primarily by nutritionists 

to assess a patient’s three or 4DFRs. The FRR used in the 

MRFIT study provided an easily attainable semi- objective 
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estimate of participants’ response to instruction on dietary 

change (43,44,46). 

The FRR tool has six major food groups (meats and main dishes; 

dairy foods and nondairy substitutes; baked goods, desserts 

and sweets; fat and oil foods; eggs, and oils and margarines) 

with corresponding B-scores for each food or food category 

listed (47). The B-scores are based on the Keys atherogenic 

potential equations (25). The B-score is expressed by the 

formula: 

= 0.475 (s - 0.5p) + 0.02 ¢C, 

where s and p are grams of saturated fat and polyunsaturated 

fat respectively and C is milligrams of cholesterol per food 

portion (43,44). (Keys’ B-score regression equation will be 

discussed in more detail in the Regression Equation subheading 

under the Cholesterol Saturated Fat heading.) 

A specific set of scoring rules was defined for use with the 

FRR. These rules revolve around the B-score of foods. A 

positive B-score indicates that a food has an excess of 

saturated fat and/or cholesterol over polyunsaturated fat. 

The higher the positive B-score of a food, the more it is 

assumed to raise lipids and the less favorable is its 

selection for a fat-modified diet. The lower the positive B- 

score, the less it tends to raise blood lipid levels, and the 

more favorable is its selection. Fats and oils high in 

polyunsaturated fat are given zero scores, called "oil 

tallies", which are summed to a negative (cholesterol- 

lowering) score. Thus, oil tallies reduce the overall FRR 

score. 

After applying the food group B-scores, oil tallies, and egg 

score through a scoring algorithm, the final FRR score is 
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gauged against a nomogram that reflects different dietary 
categories such as typical American Diet, Step I Diet, and 

Step II Diet (46; written communication, FRR scoring range 

for various diets. Baylor College of Medicine Lipid Research 
Clinic, Houston, TX. 1988). Lower FRR scores indicate better 

dietary progress. According to Baylor’s nomagram, a score of 

15 suggests consumption of a typical American diet (~37% fat), 

a score of 9 suggests dietary intake close to the Step I Diet 

(<30% fat), scores of 3 or less suggest dietary intake closer 

to the Step II Diet, and scores of 10 or greater reflect the 

need for additional dietary change but not necessarily non- 

compliance. 

Remmell and Benfari (44) stated that the FRR measurement was 

systematically related to the lipid analysis of food records. 

However, there was no discussion on FRR validation. After 

repeated attempts, this reviewer was unable to contact Remmell 

or other authors for comments about the validity testing or 

development of the FRR. 

Today, the FRR continues to be employed mostly by 

nutritionists in research settings. It is seldom used in 

clinical settings because it is time consuming and tedious. 

Thus, the FRR does not meet Dwyer’s criteria of teachability, 

immediacy of feedback and convenience for a self-monitoring 

tool. In the research setting during a counseling visit, a 

review of the food record for completeness of information by 

a nutritionist or other trained interviewer prefaces the 

scoring of the food record and calculation of the FRR score. 

Remmell et al (43) described the daily average FRR value 

serves as an objective measure of dietary adherence. They 

stated that the FRR increases the effectiveness of dietary 
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counseling by providing immediate feedback in three areas. 

First, the FRR aids participants’ understanding of appropriate 

food selection in terms of fat contribution. Second, the FRR 

enables both counselor, and, participant to relate reported 

food intake to a goal FRR. Third, the FRR helps participants 

plan and monitor dietary improvements. 

They stated that the FRR was a valuable counseling aide, 

allowing participants to take the responsibility for food 

selection and to recognize dietary goal achievement. With 

thorough instruction by a nutritionist on the use of the FRR, 

motivated and educated persons could learn to self-score their 

food records and, thus, self-monitor their progression with a 

cholesterol-lowering diet. However, the scoring system is 

rather complex and would require a training period to verify 

persons are scoring food records accurately (47). Likewise, 

a disadvantage of the FRR is not all patients will want to 

learn FRR "self-monitoring" to the extent required for 

accurate use. In a clinical setting where time is limited, 

completion of a FRR score may not be practical given that it 

is time consuming. 

Additionally, the author holds the criticism that the FRR does 

not look at total fat; therefore, the specificity criterion is 

not met. Though persons’ saturated fat and cholesterol intake 

may be within dietary guidelines, their total fat intake may 

be excessive from unsaturated fat. Total fat intake, 

certainly a factor in cholesterol-lowering diets, is not 

measured with the FRR, since favorable points are given for 

high polyunsaturated fat intake and no scores are given for 

monounsaturated fat intake. The FRR does not document all 

dietary behaviors or nutrients. In essence, the FRR used as 

a self-monitoring tool does not appear to possess any of 
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Dwyer’s criteria for selection of a self-monitoring tool. 

Cholesterol Lowering Intervention Program Food Log. 

Caggiula et al (48) from the University of Pittsburgh have 

recently designed the Cholesterol Lowering Intervention 

Program (CLIP) Food Log. Completion of the validity testing 

for the CLIP Food Log is imminent (personal communication, 

Caggiula, 8/19/93). The study is sponsored by the National 

Heart Lung and Blood Institute because of the need to develop 

a Simple and inexpensive dietary assessment tool that can also 

function as a dietary monitoring tool for those following the 

Step I Diet. 

The CLIP Food Log is a booklet with directions for use with 

ten food groups listed in a graduated, flip-chart lay-out 

(49). Pictures of actual portion sizes are included to ease 

estimating portion sizes. Reminders to score added fats and 

toppings are highlighted throughout the log. Patients record 

the number of "reference amount" servings consumed daily for 

a week. Each food item is assigned the B-score of that food. 

The foods B-scores were derived from the FRR (45). Using the 

Score Sheet for the CLIP Food Log (50), the food category 

reference amounts are added together and then multiplied by 

the food’s B-score. 

The Total Food Score for the week is determined by adding the 

food B-scores from all food groups together. The Daily 

Average Food Score is determined by dividing the Total Food 

Score for the week by seven. The lower the Daily Average Food 

score the better. Daily Average Food Scores between 0-10 

reflect a desirable level of fat in the diet. Scores between 

11-20 reflect a diet higher in fat than recommended for heart 
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health. Scores 21 and over reflect a typical American diet, 
which is considered to be high in fat and cholesterol. 

To test the validity of the CLIP Food Log, 35 two-day randomly 
selected food records were scored using the FRR system (48). 
Then CLIP Food Logs were completed using the same food 
records, and the CLIP scores were calculated. The correlation 
of CLIP scores to FRR scores was r=.92, with R=.96. The 

authors found that the CLIP Food Log was a valid tool for 
assessing progress to a modified eating plan. Other validity 
studies were conducted with the CLIP Food Log and are pending 

publication (personal communication, Caggiula, 8/19/93). The 

CLIP Food Log appears to embody all the criteria for dietary 

self-monitoring tool selection, especially teachability, 

immediate feedback, convenience, and cost. However, it is the 

author’s opinion, that the B-score is not the most appropriate 

measure of weighing the atherogenic potential of foods. The 

limitations of the B-score will be discussed in detail in the 

Regression Equation subheading under the Cholesterol Saturated 

Fat Index heading. 

Eater’s Choice. The year the NCEP ATP guidelines (1) 

were released, Ron and Nancy Goor published the popular book 

Eater’s Choice (51). Now in its third edition, over 600,000 

copies of Eater’s Choice have been sold (personal 

communication, Goor, 8/25/93). The book focused on the 

saturated fat calories as the basis for making food choices to 

lower blood cholesterol. The authors illustrated how to 

determine the amount of saturated fat to limit in the diet and 

how to track saturated fat intake. They entitled the book 

Eater’s Choice because they wanted to present consumers with 
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an eating plan with food choices based on an awareness of the 
saturated fat content of foods. 

The Goors’ focused on saturated fat and not on cholesterol, 

for the following reasons. First, they pointed out that most 
Saturated fat-rich foods contain cholesterol. There are a few 

exceptions, such as organ meats and tropical oils. Second, 

cholesterol has much less effect on raising cholesterol than 

Saturated fat. Third, tracking only saturated fat makes the 

plan easier to use. 

In the book, there is a worksheet to determine a person’s 

daily "Sat-Fat Budget". In step one, a person’s desirable 

weight is determined using the height-weight table in the 

book. In step two, persons look up their caloric requirement 

based on their gender, height, desirable weight, and activity 

level. In step three, the "Sat-Fat Budget" is determined by 

multiplying the caloric requirement by ten percent. The 

authors called this the "Eater’s Choice 10 Percent Plan", 

because as outlined by the NCEP ATP guidelines, the Step I 

Diet should provide no more than ten percent of calories from 

saturated fat. For more aggressive initial cholesterol 

reduction, or if after six months blood cholesterol is not 

below 200 mg/dl, persons may limit their saturated fat intake 

to no more than six percent of calories. This was referred to 

as the "Eater’s Choice 6 Percent Plan". They also offered the 

"3 Percent Plan" if blood cholesterol fails to drop below 200 

mg/dl after following the "6 Percent Plan". The book 

includes a nutrition education section, low saturated fat 

recipes, two weekly meal plans, and food tables listing total 

fat and saturated fat calories. 

The Eater’s Choice book suggests that persons keep either a 

32



daily total of the saturated fat calories consumed or plan in 

advance their food choices with menus. After a _ blood 
cholesterol level of 200 mg/dl is achieved, the authors stated 

that persons should monitor their saturated fat calories for 

one or two days every six months. To assist persons with 

self-monitoring their saturated fat intake, the Goors 

developed the Eater’s Choice Passbook (52) and the Eater’s 

Choice Sat-Fat Estimator (53). For less educated persons, the 

Eater’s Choice system of tracking saturated fat calories may 

be too complicated, thus, the teachability criterion would not 

be met for this population. However, the accessory tools may 

be helpful. 

The EFater’s Choice Passbook is a checkbook size booklet with 

abbreviated food tables illustrating total and saturated fat 

calories for commonly consumed foods. A "balance book", with 

refills available, is included. Persons record foods consumed 

noting the corresponding total calories, saturated fat 

calories, and saturated fat subtotal information. Individuals 

keep track of daily and weekly saturated fat caloric intake 

and compare it to their Sat-Fat Budget. The Eater’s Choice 

Sat-Fat Estimator is a pocket-size slideguide whereby 

saturated fat calories can be estimated from grams of fat 

listed on food labels (53). Also available is the TAKE 

CONTROL! OF CHOLESTEROL computer program based on the Eater’s 

Choice approach (54). This computer program is used to 

determine a sat fat budget, plan menus using the recipes in 

the Eater’s Choice book, track daily saturated fat intake, 

find alternative foods to fit in the sat-fat budget, and 

adjust personal recipes. 

These accessory tools for keeping track of saturated fat 

calorie intake are unobtrusive and convenient, providing 
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immediate feedback with comparison to a sat fat calorie goal. 

Since the scores are based on calories of saturated fat 

intake, the criteria of precision, specificity and 

representativeness are met. A limitation for some may be the 

initial cost of purchasing the book and accessory tools. 

LaFontaine and Thackery (55) at the Missouri Heart Institute 

used the "Eater’s Choice Treatment Program" with 61 male and 

female adults (21-76 years old) with blood cholesterol levels 

ranging from 144 to 349 mg/dl (mean = 224.1). Initial food 

records showed a mean saturated fat intake of about 14 percent 

of calories. They pointed out the mean saturated fat intake 

was reflective of average American intake. After being on the 

Eater’s Choice 6 Percent Plan for six weeks, the subjects’ 

mean saturated fat intake decreased to about six percent of 

calories. There was a 14.3 and 12.7 percent reduction in 

total cholesterol and LDL-cholesterol, respectively. There 

was no correlation between weight loss and blood cholesterol 

reduction. However, the correlation between baseline 

cholesterol and decrease in cholesterol was r=-.65 (r?=.42). 

The investigators concluded that the changes in _ blood 

cholesterol appeared to be due to the decreased saturated fat 

intake. 

Fat Gram Counter and Brand Name Food Guide. Bulfer et 

al (56,57) from the University of Minnesota Nutrition 

Coordinating Center developed the Fat Gram Counter (FGC) 

(58), the Brand Name Guide (BNG) (59), and the Keeping Score 

(KS) (60) booklets to facilitate healthier, low-fat diet 

education and counseling. These conveniently sized booklets 

were used in the Womens Intervention Nutrition Study (WINS) 

(61), a National Cancer Institute sponsored pilot study 
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looking at a low-fat diet (15%) and stage II breast cancer in 
women ages 50-75 years old. The booklets were incorporated 

into the study protocol to teach the women the fat content of 

foods consumed, as well as reduce and monitor their daily fat 

intake. 

The FGC provides fat gram values for over 400 foods in common 

portion sizes (58). The BNG' provides the fat content for 

over 375 brand name products (59). The fat gram values were 

obtained from the University of Minnesota’s Nutrition 

Coordinating Center Nutrient Data System (62). Foods are 

listed by major food groups in the booklets and are cross- 

referenced in alphabetical order in the index (58,59). The 

FGC summarizes the information found in the "counter" by 

categorizing foods into LOW, MEDIUM, and HIGH FAT groups (58). 

This guide is included to assist users in selecting low-fat 

food choices. Low-fat snacks, lists of abbreviations, 

symbols, and household measurements conversions, and diagrams 

of representative meat portions are included. Blank lines are 

provided to list additional foods. The booklet also includes 

instructions for calculating fat grams when it is not possible 

to measure an amount of food. These rules are identified by 

large arrows. The KS booklet is a seven day food diary (60). 

The nutritionist can use the KS as a basis for nutritional 

counseling intervention, such as goal setting, behavioral 

monitoring and meal planning. 

Participants record food and beverages consumed in the KS 

booklet. They then use the FGC and the BNG to look up and 

record the fat grams for the portion of that food consumed. 

The fat grams are totaled for the day. Then the fat grams 

consumed are plotted on a graph to illustrate progress toward 

the predetermined fat gram goal. 
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The data collected in the WINS study indicated that the women 
were successful in significantly reducing their fat intake 
using the booklets and in monitoring their diet (56). Bulfer 

et al suggested that the FGC, BNG, and the KS booklets can be 

useful in counseling patients to reduce dietary fat in the 

treatment of disease, in weight control programs, and in 

health promotion and risk reduction programs. It is the 

opinion of the author that the FGC and the BNG possess the 

seven criteria for diet self-monitoring tool selection as 

described by Dwyer. The teachability of counting grams of fat 

is more likely with less educated persons than the other tools 

described thus far. The precision, specificity, and immediacy 

of feedback criteria are also met because fat expressed in 

grams is absolute. Fat grams consumed can be compared to a 

predetermined fat gram goal. 

Sat Fat....Keeping Track. The Sat Fat....Keeping Track 

book for self-monitoring of saturated fat gram intake was 

developed by the University of Iowa College of Medicine (63). 

The book project was funded by their Lipid Disorders Training 

Program and the Dietary Intervention Study in Children (DISC) 

(64). The 64 page, letter-size, spiral book lists foods and 

their saturated fat ("sat fat") grams among 12 food groups. 

The food groups are easily accessed by the tabs on the side of 

the book. 

Users are instructed to compare the amount of sat fat eaten 

daily to a sat fat goal. The book includes a section on how 

to determine a sat fat gram allowance. There are three levels 

of sat fat goals, with Level 3 having the lowest sat fat 

allowance for children and adults. The sat fat for particular 

foods is found by looking at the table of contents which 
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outlines the food groups, or by looking in the index. The sat 

fat determination from homemade mixed dishes and food labels 

also is illustrated. Pictures of portion sizes of foods are 

found throughout the book to facilitate estimating portions. 

The Sat Fat....Keeping Track book is used by the children and 

family members participating in the Dietary Intervention Study 

in Children (DISC) (64), a National Heart Lung and Blood 

Institute sponsored program. Nutritionists teach children and 

their parents how to use the book to self-monitor their diets. 

The book is presently being revised into a smaller booklet 

(personal communication, Snetselaar, 2/1/93). It is this 

author’s opinion that the present Sat Fat...Keeping Track tool 

meets all the criteria for dietary self-monitoring selection, 

except for unobtrusiveness. It is 8"x 11" and rather thick 

and bulky to transport. 

Summary: A Need for a Dietary Self-Monitoring Tool Specific 

for Cholesterol-Lowering Diets 

The dietary assessment tools described thus far are or have 

the potential to be used as dietary self-monitoring 

instruments. However, most have their limitations in this 

capacity, as already discussed. Medlin and Skinner (65) 

pointed out that there is no best method of dietary assessment 

or dietary monitoring. They suggested that the need for 

creative approaches for dietary assessment and monitoring 

still exists. Data collection techniques that are simple and 

not excessively time-consuming for respondents, thus, 

increasing the likelihood of patient cooperation, are needed. 

The Cholesterol-Saturated Fat Index (CSI) appears to offer 

many advantages as a simple and quick dietary assessment and 
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dietary monitoring tool that is self-administered. 

The Cholesterol Saturated Fat Index 

Background. In 1989, Connor et al (4) noting the 

influences of dietary cholesterol and saturated fat on the 

plasma total and LDL cholesterol levels, presented a new 

atherogenic potential equation. The formula was called the 

Cholesterol Saturated Fat Index (CSI). Connor et al developed 

the CSI for the Family Heart Study (38), a five year project 

with 745 participants, and for the patients at the Oregon 

Health Sciences University Lipid Clinic. In 1986, Connor and 

Connor outlined the CSI concept and its use in their book, The 

New American Diet (5) and in the medical literature (3). 

The CSI formula takes into account the amount of cholesterol 

and saturated fat in a given food. When the cholesterol and 

saturated fat of a food are inserted into the formula, the CSI 

"score" of that food can be determined. Both dietary 

cholesterol and saturated fat are known to raise blood 

cholesterol levels. Thus, the CSI is a numerical value or 

score that reflects the ability of a food to raise blood 

cholesterol levels. The higher the CSI score for a food, the 

greater the cholesterol and saturated fat content of that food 

and the greater the ability to raise blood cholesterol levels. 

The CSI was scientifically based upon the modification of 

previous atherogenic regression equations. The CSI equation 

reflects the impacts of cholesterol and saturated fat from the 

diet on plasma cholesterol level (4). 

Regression equations. There were numerous regression 
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equations and circumstances leading to the development of the 
CSI equation. The chronology of the events leading to the 
development of the CSI equation follows. 

In 1965, both Keys et al (25) and Hegsted et al (66) published 
regression equations derived from metabolic feeding studies in 

humans. Keys et al of the University of Minnesota proposed 

a regression equation that described the average change in 

serum cholesterol based on known and varied dietary intake of 

saturated fat, polyunsaturated fat and dietary cholesterol. 

Their equation and conclusions were derived from 63 sets of 

dietary changes tested on groups of 12 to 28 physically 

healthy but mentally defective or schizophrenic men in 

metabolic and calorie controlled conditions. 

The Keys equation is: 

change (4) in cholesterol = 1.35(24S -aP) + 1.5aZ, 

where S and P are percentages of saturated fat and 

polyunsaturated fat in the diet respectively and Z is the 

square root of 1000 x total dietary cholesterol/ total 

calories. Keys et al proposed that saturated fats raise serum 

cholesterol level in proportion to their concentration in the 

total diet, and that polyunsaturated fats lower cholesterol 

level also in proportion to their concentration in the diet. 

In equal concentration, polyunsaturated fats lower serum 

cholesterol only half as much as saturated fats raise it. 

Monounsaturated fats have a negligible effect on serum 

cholesterol concentration when isocalorically substituted for 

carbohydrates. It was also determined that dietary 

cholesterol raises serum cholesterol in proportion to the 

square root of its concentration in the diet. The square root 

expressed the observation that the greater the cholesterol 

content in the diet, the smaller the effect of a given 
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increment of dietary cholesterol. 

Hegsted et al (66) of Harvard University proposed another 
regression equation. The equation and conclusions were 
derived after 36 test diets were studied in groups of nine to 
ten healthy schizophrenic males ages 38 to 57 years old in 
metabolic feeding studies. The Hegsted equation is: 

change (a) in cholesterol = 2.164S - 1.65aP + 0.06774C - 0.53, 

where S and P are percent calories derived from saturated fat 

and polyunsaturated fat respectively and C is milligrams of 

dietary cholesterol. Hegsted et al mentioned that regression 

equations are descriptive of the effects of fatty acids in the 

diet on serum cholesterol. 

Both Keys et al (25) and Hegsted et al (66) concluded that the 

plasma-raising effect of saturated fats is approximately twice 

the lowering effect of polyunsaturated fats. However, 

Hegsted et al concluded that dietary cholesterol appeared to 

be linearly related to the serum cholesterol, unlike the 

square root relationship as described by Keys et al. Hegsted 

et al stated that an increase of 100 milligrams in dietary 

cholesterol provoked a rise in serum cholesterol of 

approximately five milligrams percent. 

In 1967, Fetcher et al (67) from Minnesota devised and 

published a table of 422 foods scored for their cholesterol- 

raising properties. This table, entitled the Lipid 

Composition of Selected Foods and the Net Predicted Effect of 

Their Glyceride Content, s-1/2p, on the Serum Cholesterol 

Concentration of "Reference" Men, was based on the Keys 

equation (25). Fetcher’s table provided the cholesterol 

content of foods and a factor, (s-0.5p), where s and p are 

grams of saturated fat and polyunsaturated fat respectively. 
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This factor expressed the net effect of saturated fat and 

polyunsaturated fat on serum cholesterol. In addition, 

Fetcher et al published a nomograph (67). Using this 

nomograph, the net effect of changing the daily ingestion of 

fats and dietary cholesterol on serum cholesterol could be 

estimated. Fletcher’s equation is: 

change (4) in cholesterol = 1.01 (s - 0.5p) + 0.966C, 

where s and p are grams of saturated fat and polyunsaturated 

fat respectively and C is milligrams of dietary cholesterol. 

Fetcher’s equation was derived by multiplying the Keys 

equation coefficients for saturated fat and polyunsaturated 

fat by 9 kcal/gram x 100/2400 kcal. The 2400 calorie level 

was used because Fetcher et al ascribed it as the appropriate 

mid-value for the reference intake of men and women (67). 

In 1972, Mattson et al (68) from Proctor and Gamble concluded 

that a greater emphasis should be placed on the cholesterol 

component of diet and in the Keys equation. From their 

reported study, Mattson et al found that ingestion of 

cholesterol resulted in an elevation of serum cholesterol. 

This increase was linear over the range of cholesterol feeding 

in the study. They found that each 100 milligram of 

cholesterol in a 1000 calories of a diet resulted in 

approximately a 12 milligrams per 100 milligrams increase in 

serum cholesterol. Mattson et al pointed out in their study 

that the effect of dietary cholesterol on serum cholesterol 

was stronger than reported by Keys et al (25). 

They pointed out that the Keys equation predicts slightly 

higher serum cholesterol values than they observed (68). At 

lower and higher levels of cholesterol intake, the Keys 

equation appreciably underestimates the effect on serum 
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cholesterol compared to the results that Mattson et al 

obtained. They pointed out that the higher dietary 

cholesterol levels are important because they correspond to 

the usual American dietary cholesterol intake. Mattson et al 

pointed out that Hegsted et al (66) also found a linear 

relationship rather than a square root relationship between 

serum cholesterol and dietary cholesterol. Mattson et al 

regression equation is: 

change (4) in cholesterol = 1.60 + 0.118(C mg/1000 kcal), 

where C is dietary cholesterol in milligrams. 

In 1976, Whyte and Haverstein (69) from Australia recomputed 

the Keys equation. They combined the saturated fat and 

polyunsaturated fat components of the Keys equation with the 

cholesterol component of the Mattson et al equation. They 

concluded that metabolic studies indicated the need for a 

stronger weight for the cholesterol component of the Keys 

equation. The Whyte and Haverstein’s equation is: 

change (a) in serum cholesterol = 1.01 (s - 0.5p) + 0.05C, 

where s and p are saturated fat and polyunsaturated fat in 

grams respectively and C is dietary cholesterol in milligrams. 

They also modified Fetcher’s et al (67) food table by 

providing a condensed list of food groups and the estimated 

effect on serum cholesterol on consuming them (69). 

In 1979, Zilversmit (70) of Cornell University used the Whyte 

and Haverstein revised equation to propose a Cholesterol Index 

(CI) in foods. He proposed that the index would enable 

patients to choose foods to meet a daily fat and cholesterol 

goal. The CI of foods expressed the relative effect of 

individual portions of foods on the serum cholesterol. A low 

number indicated a high cholesterol-lowering capacity. 

Zilversmit also used the CI to define a prudent diet (10% 
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Saturated fat, 10% polyunsaturated fat, 300 milligrams 

cholesterol) against which all other diets could be compared. 

A prudent diet of 2400 calories has a CI of 100, where the 

average American diet has a CI of 219 (2400 calories, 15% 

saturated fat, 6% polyunsaturated fat, 600 milligrams 

cholesterol). JZilversmit’s cholesterol index equation is: 

CI = 1.01 (s - 0.5p) + 0.05¢, 

where s and p are saturated and polyunsaturated fats grams 

respectively and C is milligrams of dietary cholesterol. 

Using both the Keys and Hegsted equations, Zilversmit compared 

the CI’s of the prudent American diet (2400 calories, 10% 

saturated fat [26.7 grams], 10% polyunsaturated fat [26.7 

grams], 300 milligrams cholesterol). The Keys equation read 

1.01(26.7-0.5 x 26.7) + 0.05 x 300 = 28.5. Multiplying the 

left side of the equation by 3.51, a CI of 100 is obtained for 

a prudent diet. Thus the CI for a given food is: 

CI = [1.01(s - 0.5p) + 0.05C]} x 3.51. 

Similarly, Zilversmit obtained a CI of 100 for a prudent diet 

using the Hegsted equation: 

CI = (0.81s - 0.62p + 0.0677C) x 3.94. 

Zilversmit compared the CI’s derived from both the Keys and 

Hegsted equations for the average American diet. fThe CI’s 

were 219 and 268 for the Keys and Hegsted equations, 

respectively. Zilversmit pointed out the effect of changing 

the levels of saturated fat was quite similar for the CI using 

both the Keys and Hegsted equations. However, the different 

coefficients in the Keys and Hegsted equations contributed to 

different CI’s when’ polyunsaturated fat and dietary 

cholesterol were varied. He pointed out that the CI’s were 

most influenced by the dietary cholesterol. 
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A product of his research, Zilversmit introduced a Cholesterol 
Index of Typical Foods or CI table, stating its suitability 
for instructing lay persons (70). He pointed out that he used 

the Keys based CI equation to calculate the food index. The 

CI of a food was proportional to its serving size. A low 

number indicates a low potential of that food to raise serum 

cholesterol. Zilversmit discussed how the CI can be used to 

highlight “permitted versus forbidden" foods, identify 

Suitable recipes and to develop dietary prescriptions. 

In 1986, Connor et al (3) modified Zilversmit’s CI. They 

developed the Cholesterol Saturated Fat Index (CSI). They 

purposely deleted the polyunsaturated fat component of 

Zilversmit’s equation. Connors’ CSI equation is: 

CSI = (1.01 x s) + (0.05 x C), 

where s is saturated fat in grams and C is dietary cholesterol 

in milligrams. 

Rationale for Connors’ CSI equation. A major drawback 

of the regression equations used thus far, as pointed out by 

Connor et al (3), was foods that contain a large amount of 

polyunsaturated fat have negative scores. Foods high in 

polyunsaturated fat incorrectly appeared to be better choices 

than foods containing less fat altogether. Further, these 

previous regression equations implied that there is no need to 

limit the intake of polyunsaturated fat. The concern of 

Connor et al was that people consuming large amounts of meat, 

cheese, and ice cream would eat foods high in polyunsaturated 

fats to off-set the cholesterol-raising effects of saturated 

fat-rich foods. 

Change in plasma cholesterol with a lower fat diet (10% 
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saturated and 8% polyunsaturated fat) using the Zilversmit’s 

equation (70) with and without the polyunsaturated fat 

component was estimated by Connor et al (3). They found that 

the estimated change in plasma cholesterol remained the same 

whether polyunsaturated fat was or was not included in the 

equation. They concluded that in any diet in which the amount 

of polyunsaturated fat is unchanged, to include 

polyunsaturated fat as a component in the equation, would be 

redundant. They pointed out that the saturated fat and 

cholesterol components of their regression equation provided 

the proper weighting for saturated fat and cholesterol (3). 

Another reason for deleting the polyunsaturated portion in the 

CSI equation was highlighted by Connor et al (3). They 

compared the ischemic heart disease mortality rates in 40 

countries. When the Hegsted equation (66) was compared with 

ischemic heart disease mortality, the correlation was r=.78, 

which compared to the correlation using the CSI. They 

believed that this provided additional justification for the 

deletion of polyunsaturated fat component in their CSI index. 

They also pointed out that metabolic studies indicated that 

both saturated fat and cholesterol are hypercholesterolemic 

and that the CSI equation should contain both components. 

Consumer publications. In 1986, the CSI concept was 

introduced to the cholesterol conscious public in The New 

American Diet cookbook (5). Today over 200,000 copies have 

been sold (personal communication, Connor, 8/27/93). Their 

low cholesterol, low saturated fat recipes included the CSI 

per serving, as well as food lists with corresponding CSI 

scores throughout the book. In the nutrition education 

section of the cookbook, the CSI was described as well as how 
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to use the CSI to choose low cholesterol, low saturated fat 

foods and recipes. In 1991, Connor and Connor published The 

New American Diet System (7). This book featured a heart 

healthy diet program based on counting CSI scores. Over 50,000 

copies have been sold (personal communication, Connor, 

8/27/93). 

Professional publications. Between the publication of 

their two diet books, Connor et al produced, in 1989, the 

Cholesterol-Saturated Fat Index: Table of 1000 Foods (6). 

This document illustrated the CSI score for 1000 foods in 100 

gram portions and in single serving portions. Nutrition 

educators may use this document to develop teaching materials 

for consumers and patients. Consumers, interested in 

selecting optimal food choices or in tallying their 

cholesterol and saturated fat intake, can look up the CSI 

scores of foods. This rather bulky publication was printed on 

30 pages of letter size paper and stapled together. The table 

of contents outlines the order of the food groups and their 

corresponding page numbers. The document requires careful 

perusing to find particular foods listed in the single serving 

portions and not in the 100 gram sizes. 

The Present Study: An Application of the CSI as a Dietary 

Self-Monitoring Tool 

The CSI appeared to offer an advantage and potential as a 

valuable dietary self-monitoring tool for interested persons 

to monitor their progression towards a cholesterol-lowering 

diet. It was the authors opinion that the CSI score more 

accurately reflected the cholesterol-raising ability of foods 

than the B-scores employed in the CLIP, FRR, and EPAT tools. 
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AS previously illustrated, the B-score favored a high 

polyunsaturated fat intake, thereby, disregarding total fat 

intake. 

The DHS, which employs the CSI, assessed dietary behaviors and 

its scoring of dietary behaviors is tedious to complete and 

score. Thus, it is unlikely that it would be used repeatedly 

over the long term for self-monitoring. The other tools 

assessing dietary behaviors, such as the NWLRC, FHQ, SDQ, and 

the FBC, do not allow for monitoring of concrete parameters 

such as fat, saturated fat, or cholesterol. For those 

adopting and maintaining a cholesterol-lowering dietary 

pattern, such parameters can be measured against a 

predetermined goal. 

The author recognized that the Eater’s Choice, Fat Gram 

Counter and Brand Name Guide, and the Sat Fat....Keeping Track 

books and related accessories are suitable for dietary self- 

monitoring. However, the CSI focuses on the two major 

constituents of the diet that are known to raise serum 

cholesterol: saturated fat and dietary cholesterol. 

Additionally, there appeared to be a population of consumers 

and health educators who have read and are familiar with the 

CSI given the favorable sales of The New American Diet, The 

New American Diet System, and the Cholesterol-Saturated Fat 

Index: Table of 1000 Foods. 

The disadvantage with the existing publications that feature 

the CSI is the lack of easy access to the CSI score of foods. 

The New American Diet System has been criticized because the 

food groups with CSI scores are scattered throughout the text 

(71). The Cholesterol-Saturated Fat Index: Table of 1000 

Foods is bulky and lists CSI scores for foods in 100 gram and 
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single serving portions. Thus, the need to condense the CSI 

food scores, in usual portion sizes, into a compact format was 

apparent. This investigator believed that an application of 

the CSI into a dietary self-monitoring tool, such as the CSI 

Scorecard, was worthwhile. The author also sensed that the 

proposed CSI instrument would possess all eight criteria for 

the selection of dietary monitoring instruments, as 

established by Dwyer (13). 

A CSI scoring system could be used to gauge progression with 

dietary changes. Persons could compare their CSI Scorecard 

derived CSI score to a predetermined Goal CSI. The Goal CSI 

would be based upon an individual’s caloric requirement, 

either for weight maintenance, weight reduction or weight 

gain. The Goal CSI could be calculated according to any diet 

prescription. The Goal CSI scores for the Step I Diet are 

outlined in Table 2. For example, the Step I Diet is 10% 

saturated fat and 300 milligrams of cholesterol. For a 2000 

calorie requirement, the CSI would be 37 (CSI=[({1.01 x 22.22 

grams saturated fat] + [0.05 x 300 milligrams cholesterol)). 

A user would then compare his or her actual CSI to his or her 

Goal CSI. Assessment and monitoring of progression towards 

prescribed dietary changes would be possible. 

The purpose of this study was to develop and pilot test the 

proposed Cholesterol Saturated Fat Index (CSI) Scorecard, a 

dietary self-monitoring tool, for persons highly motivated to 

monitor their course towards adopting a cholesterol-lowering 

dietary pattern. There were two objectives for this study; 

one, to develop a dietary self-monitoring tool, the CSI 

Scorecard; and two, to pilot test the CSI Scorecard with 

nutritionists and participants for preliminary validation. 

Through comparison with food records, the reference data, 
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Table 2: Goal CSI’s for the Step I Diet 

  

  

  

  

  

  

  

  

  

  

  

Calories | Goal CSI | Calories | Goal CSI 

1000 26 2000 37 

1100 27 2100 39 

1200 28 2200 40 

1300 30 2300 41 

1400 31 2400 42 

1500 32 2500 43 

1600 33 2600 44 

1700 34 2700 45 

1800 35 2800 46 

1900 36 2900 48       
  

* <30% fat, <10% saturated fat, 
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statistical tests were applied to determine whether the CSI 

Scorecard accurately monitored dietary change towards a 

healthy eating pattern. 
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METHODS 

Overview of the Study Design 

This investigator developed two versions of the CSI Scorecard, 

User’s Guide, and the Four Day Food Record Worksheet (4DFRW) 

(Appendix A). The CSI Scorecard was designed to be used by 

persons highly motivated to self-monitor their progress of 

dietary changes. It was hoped that the condensation of the 

Cholesterol-Saturated Fat Index: Table of 1000 Foods (6) into 

a pocket size booklet would allow patients either in the 

clinical or research settings or consumers to monitor their 

cholesterol and saturated fat intake. The design of this 

study consisted of four phases: development of a CSI Scorecard 

prototype; professional review and pilot testing, and revision 

of the prototype; participant pilot testing and group 

interview; and statistical evaluation of CSI scores. 

Part I: Development of CSI Scorecard 

Formal written permission was obtained from Sonya Connor and 

William Connor to develop the CSI Scorecard, using their CSI 

concept (Appendix B). 

Collapse of Cholesterol-Saturated Fat Index: Table of 

1000 Foods. The CSI Scorecard, a pocket size booklet, was 

developed with accompanying instructions for its use. The CSI 

Scorecard was based primarily on the Cholesterol-Saturated Fat 

Index: Table of 1000 Foods developed by Connor and Connor (6). 

Other food tables, lists, scanners, and FFQ’s 
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(9,20,24,31,45,52,58,63,72~78) were evaluated to determine how 

to most effectively collapse Connors’ 1000-item food table 

into a user-friendly, pocket size booklet. Foods were 

selected if they were mentioned in more than one of the above 

food lists. Foods not included in the Cholesterol-Saturated 

Fat Index: Table of 1000 Foods, but noted more than once in 

other food lists were included in the CSI Scorecard booklet. 

The portion sizes for the selected foods reflected the 

portions sizes most commonly found in the various food lists. 

Organization of the food groups was modeled primarily after 

the Fat Gram Counter (58) and the Cholesterol-Saturated Fat 

Index: Table of 1000 Foods. The author included or renamed 

food groups based on patterns observed in other food lists. 

Verification of CSI food scores. All food CSI scores in 

the portions stated in the booklet were verified by the 

Nutrient Data System (NDS) nutrient analysis program (version 

2.3, University of Minnesota Nutrition Coordinating Center) 

(62). For the convenience of potential users, the CSI scores 

were rounded to the nearest whole number. However, the 

investigator made a few judgement calls in rounding off CSI 

scores for a few foods. For example, the CSI score for 

"modified" chicken gravy made with unknown percent low-fat 

milk (CSI=0.3450) was rounded up to a CSI score of 2 to match 

the "modified" water-based beef gravy and "modified" mushroom 

gravy made with unknown type of margarine. The modified 

gravies were grouped together in the cSI Scorecard. In 

another example, interestingly, one cup of "modified" 

spaghetti and meat sauce had a CSI of 2.0717, while the 

regular dish had a CSI of 0.4485. These two spaghetti dishes 

were grouped together with a CSI score of 2. All CSI food 

Scores were doubled checked by this investigator. 
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Layout and design of CSI Scorecard. The CSI Scorecard 

was designed using the PageMaker for the Mac 4.2 computer 

program (Aldus Corporation, Seattle, Washington, 1991). The 

CSI Scorecard was laid out as a pocket size booklet, 4" x 7", 

for easy transport with large letter size print for easy 

reading. For nutritionists pilot testing, the cover of the 

CSI Scorecard was green and the interior pages were yellow. 

These colors were chosen because Sheppard et al (79) noted 

that food colors, such as green and yellow, were popular in 

the design of nutrition education materials. For participant 

testing, the CSI Scorecard cover and interior pages were 

printed in various primary and pastel color combinations. 

The CSI Scorecard included a decorated cover with two hearts. 

Brief Instructions, abbreviated from the User’s Guide, were 

printed on the inside cover of the nutritionists’ version and 

behind the title page on the participants’ version. The table 

of contents highlighted the nine and ten food groups in the 

nutritionists’ and participants’ versions, respectively. 

Scoring Rules were developed to prompt users to _ score 

additional fat and cholesterol containing foods. For example, 

there were scoring rule for creamers added to coffee or tea. 

Highlighted with hearts, these were listed at the end of each 

food category. 

Abbreviations were used to minimize space. These were printed 

in a boxed glossary at the front of the booklet. Written 

common measurements were situated next to the pictures of 

actual size measuring cup and spoons at the rear of the text. 

This was done to help users estimate portion sizes. 

Permission (Appendix C) was granted to use the actual portion 

size pictures from the Portion Food Guide (80). Additionally, 

an actual size deck of cards picture, representing a three 
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ounce portion of chicken, fish, or meat, and a picture of one 

ounce of cheese were illustrated. Dimensions of pizza and pie 

slices were incorporated to ease calculations. 

Blank lines were provided at the end of each food category for 

the addition of foods not listed. The investigator included 

"Daily Dietary Goals in a Nutshell" as an educational 

component and a "Notes" section in the rear of the CSI 

Scorecard. The major distinctions of the participants’ 

version were the inclusion of a space on the inside cover to 

record CSI scores, a title page with credits, a section on how 

to determine a CSI score from a food label, and a fast food 

category. 

A statement was published in the booklets that the CSI 

Scorecard was based on the work of Connor and Connor from 

Oregon Health Sciences University. The CSI scores were noted 

to be from the University of Minnesota Nutrient Data System. 

Pictures from the Portion Food Guide (80) were acknowledged as 

well. The graphic designer (SH) was credited. An example 

page from the participants’ version of the CSI Scorecard is 

illustrated in Figure 2. 
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wenn rae ee ee 

EGGS/BREAKFAST DISHES \ 
FAT SPREADS, OILS, SALAD DRESSINGS, » 

  

  

| EGGS CSI | GRAVIES & SAUCES, NUTS & SEEDS | 

deviled, 1/2, modified & typical 7 FAT SPREADS CSI | 
ege substitute, 1/4 cup =1 egg 0 butter, | tsp = I pat 3 

| egg. white, | 0 margarine, | tsp = 1 pat 

' whole, 1 12 diet . 0 | 
yolk, 1 12 liquid, tub, stick l 

. ai ayo-type, 1 T | eee salad, 1/2 cup. modified 18 | mayonnaise/mayo-type. 1 Tb oO 
| typical 20 reduced calorie 1 
omelevscrambled. | regular 2 

2 egg whites 1 | shortening, | tsp 1 | 

with low-fat cheese 2 ' 
with ham/low-fat cheese 2 Ort ! Se sunflow 

+ whole eves. plain 25 , canola, safflower, sunflower 0 
~ WOle Cees. P ; ' corn, olive, peanut, soybean l | 

with regular cheese 30 | | 

with hanvregular cheese 30 SALAD DRESSING 1 Tb 
blue cheese, low calone l 

| BREAKFAST DISHES . regular 2! 
| crepe. 1, modified I | fat-free 0 | 
| CFEPE. typical 4 ' French, low catone 0 | 
| . regular 2 
French toast, | sl. modified | ‘ Italian, Russian, Thousand [sland 

typical 6 low calorie 0 
quiche: see PASTA & MIXED DISHES regular I 

| oil-free 0 | 
| | oil & vinegar, low calorie & regular l 

— | ranch, buttermilk, low calorie & regular } 

, SCORING RULES , GRAVIES & SAUCES 1/4 cup = 4TB : 
| © For eggs score added fat. cheese. and “meats.” | au jus 0 

| Score 1 tsp appropriate fat per egg prepared | barbecue, catsup, horseradish, mustard 0 | 
with fat. caramel 0 

eee 30 

Figure 2: Sample page from CSI Scorecard (participant 

version). 
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Development of the User’s Guide and Four-Day Food Record 
Worksheet (4DFRW). In an effort to limit future printing 

costs, the size of the CSI Scorecard booklet was reduced as 
much aS possible and "companion pieces" were designed by the 

investigator to accompany the CSI Scorecard. These were the 

CSI Scorecard User’s Guide and 4DFRW (Appendix A). The four- 

page User’s Guide included information on the purpose of the 

CSI Scorecard, detailed instructions on how to determine a 

Goal CSI, and how to keep score. Abbreviated instructions 

from the User’s Guide were included in the CSI Scorecard 

booklet in smaller type. The User’s Guide was printed on 

yellow, letter-size paper to match the yellow interior pages 

of the nutritionists’ version of the CSI Scorecard. The same 

heart graphics on the CSI Scorecard cover were illustrated on 

the User’s Guide. 

The 4DFRW was printed on pastel blue, letter-size paper and 

double-sided to allow adequate space for recording food intake 

and CSI scores. The nutritionists’ version had lines for 

recording on one side only. This was done to test their 

design preference. The 4DFRW included a "tally box" for 

recording daily total CSI scores and for averaging the four 

days’ CSI score. 

The investigator sought a copyright application for the CSI 

Scorecard instrument. The application is to be in conjunction 

with George Washington University Lipid Research Clinic (GWU 

LRC) upon completion of the project. 

Part II: Professional Review and Pilot Testing 

Nutritionist selection. Thirteen nutritionists familiar 
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with food scoring instruments were recruited by phone to pilot 

test the CSI Scorecard. The nutritionists were known to the 

investigator and/or thesis committee members as experts in the 

development and use of dietary assessment tools and food 

scoring systems. It was estimated by a statistician that ten 

nutritionists would be adequate for the preliminary validity 

testing of the CSI Scorecard (personal communication, Belli, 

2/5/93). Thirteen nutritionists were recruited, since some 

might not complete the study. Nutritionists were eligible to 

participate if they were either Registered Dietitians, 

certified by the Nutrition Coordinating Center for food record 

documentation, or employed ina lipid or other research center 

in the United States. They also had to be and willing to 

complete the project in the specified time period - two weeks. 

Demographic data about the nutritionists was collected on a 

form designed by the investigator (Appendix D). The 

nutritionists were initially contacted by telephone to 

determine eligibility and willingness to participate. 

A packet was mailed to each nutritionist. Included were the 

following: a cover letter with instructions (Appendix E), the 

CSI Scorecard, User’s Guide, and 4DFRW (Appendix A), five food 

records to score, with a space to note the minutes used to 

complete each (Appendix F), and Evaluation and Critique forms 

for the CSI Scorecard, CSI Instructions and the 4DFRW 

(Appendix G). The nutritionists were asked to return the 

entire packet with scored food records and completed forms in 

the pre-addressed, pre-stamped envelope in two weeks. 

Food record selection. The nutritionists pilot tested 

the CSI Scorecard using the same five preselected food records 

(Appendix F). Consultation with a statistician (personal 
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communication, Belli, 2/5/93) revealed that five food records, 
with a range of low to high csI scores, scored by ten 
nutritionists would be adequate for preliminary validity 
testing of the scorecard. The five fooa records were selected 

from a collection of 400 usual diet food records, collected in 

a previous study at GWU LRC (Appendix H). The CSI scores for 

the 400 food records were determined by the University of 

Minnesota Nutrition Coordinating Center Nutrient Data System 

(NDS) program. (Appendix H, 62). The CSI scores of the five 

preselected food records served as the reference data, against 

which the CSI Scorecard derived CSI scores would be compared. 

The Number Cruncher Statistical System (version 5.2-student, 

Hintze J, Kaysville, UT, 1991) produced a_ frequency 

distribution of the CSI scores of the 400 food records. Food 

records with CSI scores closest to the 10th, 25th, 50th, 75th, 

and 90th percentiles were selected in pilot testing the CSI 

Scorecard. This procedure was used to select food records 

from a normal range of usual diet CSI scores and to prevent 

selection bias of food records. 

The five food records were pre-tested by the investigator to 

determine the estimated time required to complete the CSI 

scoring. The estimated time to complete the scoring, 

approximately 30 minutes, was conveyed to the nutritionists in 

the cover letter (Appendix E) to help increase the rate of 

returned CSI scored food records. 

Development of nutritionists’ Evaluation and Critique 

Forms. The Evaluation and Critique forms were developed by 

the investigator (Appendix G). Leedy’s (81) considerations 

for the design of descriptive questionnaires were incorporated 
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into the forms. The forms were courteous, simple to read, 
neatly typed with adequate room for responses, and as brief as 

possible allowing for essential and sufficient qualitative 

data collection. There were separate forms for the User’s 

Guide, the CSI Scorecard, and the 4DFRW, each following the 

same format. Part A of each form asked for editorial comments 

in red on the pertinent document. Part B consisted of open- 

ended questions about the tool’s use, graphics, comparison to 

other monitoring tools, and recommendations for improvements. 

The forms were reviewed for clarity, completeness, and absence 

of bias in the questions by the investigator’s colleagues at 

GWU LRC. 

Revision of the CSI Scorecard. Comments from the 

nutritionists’ evaluation and critique forms and the editorial 

comments made on the samples were incorporated into the next 

revision (participants’ version) of the CSI Scorecard, User’s 

Guide, and 4DFRW. Some suggestions, however, were deemed 

impractical, redundant, or unwarranted, in the opinion of this 

investigator. 

Reminder post cards were mailed to all reviewers one week 

prior to the deadline. Formal thank you letters were sent to 

the nutritionists as soon as their packets were received by 

the investigator. 

Part III: Participant Review and Pilot Testing 

Participant selection. Hypercholesterolemic adults 

participating in pharmacological studies at GWU LRC were 

invited to participate in this nutrition study. The research 
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participants had been recruited by a variety of methods, 
either by newspaper advertisement, bulletin board notices at 
places of employment, word of mouth, or previous study 
participation. All persons eligible to participate in lipid 
reduction studies received dietary instruction on the Step I 
Diet and on how to keep food records, a requirement of the 
medication studies’ protocols. 

The investigator of this nutrition study then described the 
CSI Scorecard study to the eligible people and invited to 
participate. Patients already enrolled in medication studies 
were also invited to enroll. As an incentive to participate, 
the investigator informed potential subjects that their 
involvement would contribute to the development of a new 

nutrition education tool. They were also told they would gain 

a greater awareness of their diet. They would learn the 

cholesterol and saturated contents of foods consumed and how 

this intake related to a goal level. Another incentive was 

that participants would receive a complimentary copy of a 

computerized nutrient analysis of their food record. A 

consent form, approved by the GWU Investigational Review 

Board, was signed by all persons completing the study 

(Appendix I). 

During the nutrition study recruitment period, all medication 

study subjects that attended the Step I Diet classes were 

invited by the investigator to participate in the nutrition 

study. Additionally, those already enrolled in medication 

studies were invited by the investigator during their follow- 

up clinic visits. Medication study participants who did not 

have clinic visits during the nutrition study recruitment 

period but were considered potential subjects, were contacted 

by phone. All persons were asked to attend a formative 

evaluation meeting at their next clinic visit to discuss their 
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experience with the CSI Scorecard. 

All participants received a study packet with instructions 
(Appendix J), the CSI Scorecard, the User’s Guide, 4DFRW 

(Appendix A), and demographics survey (Appendix K) either in 
person or by mail. Participants that received their packets 

directly were briefly instructed on how to use the CSI 

Scorecard and assisted in determining their Goal CSI. Those 

that received their packets by mail were telephoned and asked 

the participants their goal weight; their Goal CSI 

calculations were completed for them. 

All participants were asked to record their intake for the 

Thursday, Friday, Saturday, and Sunday before their next 

clinic visit, which was scheduled for either Monday or 

Tuesday. In research settings, collection of food records 

over consecutive days with one or two weekend days is usual 

procedure. After consultation with a statistician (personal 

communication, Belli, 2/5/93), it was decided that recruitment 

of at least ten participants with 4DFRs would be adequate for 

the preliminary validity test of the scorecard. All 

participants were instructed to read or re-read the CSI 

Scorecard Instructions and User’s Guide before using the CSI 

Scorecard to score their food records at home. 

At the return visit, this author reviewed the participants’ 

food records in accordance with their medication study 

protocol. For the purposes of this study, the nutritionist 

then collected the 4DFRW forms with the Total CSI scores 

noted. The nutritionist verified the 4DFRW’s for Nutrition 

Data System (NDS) documentation. Later, the food records were 

analyzed by NDS (version 2.3, University of Minnesota 

Nutrition Coordinating Center) to determine the "True CSI", 
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the reference data. The investigator double-checked all food 
record entries. The True CSI would later be compared to the 
CSI Scorecard derived CSI scores. The NDS CSI scores were 
considered the "True CSI’s", although it was recognized that 
the participants’ food records may be imperfect reflections of 
actual intake. After analyses of the 4DFRW’s, all 

participants received complimentary copies of their nutrient 
analysis report. 

Formative Evaluation Group Meetings. In lieu of 

conducting formal focus group meetings, which would have 

required financial resources beyond the scope of this thesis 

project, formative evaluation meetings were held to collect 

qualitative data. The purposes of these meetings were to 

gather opinions and thoughts about the CSI Scorecard tool, 

diagnose potential problems, and obtain suggestions to improve 

it. This investigator read extensively how to plan, conduct, 

and evaluate focus groups in preparation for the formative 

evaluation group meetings (79, 82-86). This investigator 

developed a discussion questions outline (Appendix  L) 

containing similar questions asked on the nutritionists’ 

evaluation and critique forms. Open-ended questions were 

carefully worded to prevent response bias, encourage 

discussion, and provide reasonable direction for group 

interaction, as suggested by Trenkner and Achterberg (84). 

The questions probed the participants’ experiences, using the 

CSI Scorecard, User’s Guide, and the 4DFRW. The topics and 

questions were arranged in order of increasing specificity, as 

suggested by Stewart and Shamdasani (82). Each question was 

allotted a specific amount of time to limit the meeting to one 

hour. 
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The meetings were conducted after the participants’ regularly 
scheduled clinic visits. The investigator, functioning as the 
group moderator, thanked the participants for attending and 
described the purpose and goals of the formative evaluation 
group meeting. The meetings were audio-recorded and then 

transcribed for later research evaluation. The investigator 

summarized the participants’ comments. The written comments of 

the participant that could not attend the focus group meetings 

were considered in preparing the summary of participants’ 

comments. The identity of all subjects, their results, and 

comments made in the meetings were kept confidential. To 

foster a relaxed atmosphere for the meeting, participants sat 

around a linen-draped, ten foot diameter table with healthy 

refreshments. The meetings lasted 60 minutes. Afterwards, 

the investigator gave the subjects the cookbook Cooking 

Without Fat by George Mateljan (1992). These thank-you gifts 

were courtesy of Health Valley Foods (Appendix M). 

Part IV: Statistical Analyses 

Nutritionist scores analyses. Using the Number Cruncher 

Statistical System (version 5.2-Student, Hintze J, Kaysville, 

UT, 1991), the relationship between the nutritionists’ CSI 

scores and the True CSI for the five food records 

corresponding to the 10th, 25th, 50th, 75th, and 90th 

percentiles (Part II) was determined with the two-tailed, one- 

sample t-tests. The mean nutritionist CSI score, standard 

deviation, 95% Confidence Intervals, CSI score range, and p- 

values for the CSI scores at each percentile were determined. 

Additionally, the average and range of time to complete the 

food records were calculated. 
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Participants scores analyses. The Spearman’s rho 
correlation between the participants’ CSI scores the True CSI 

(Part III) was determined. Spearman’s rho correlation was 

used due to the small sample size and because rank data was 

analyzed. Correlations between the participants’ CSI scores, 

and the reference CSI scores for the four food records were 

evaluated to determine consistency of their diets across the 

four days. Two possibilities were considered. If the 

correlations for the six True CSI scores among the four days 

were r2.6, then the participants were consistent in their 

diets, and it appeared that the differences across the days 

were insignificant (Table 3). Then the correlation for each 

subjects’ average CSI score to the average True CSI score 

would be determined. 

A second possibility was considered. If the twelve 

correlations (six participants’ CSI scores and six True CSI 

scores) were found to be r<.3, then the participants were not 

consistent in their diets (Table 4a,b). Subsequently, the CSI 

scores would be entered as 48 independent sets of scores (12 

patients with four food records). Assignment of correlations 

of r>.6 and r<.3 for diet consistency and nonconsistency, 

respectively, were based on statistical consultation (personal 

communication, Belli, 6/11/93). 
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Table 3: Design for Spearman’s rho correlation of 

scores between participants’ 4DFRs. 

  

  

  

  

Day 1 | Day 2 | Day 3 

Day 2 2% ---- ---- 

Day 3 ? ? ---- 

Day 4 ? ? ?       
  

rj =>.6; p=<.05 

* ? = undetermined correlation 
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Table 4a: Design for Spearman’s rho correlation of CSI scores 

between participants’ 4DFRs. 

  

Day 1 | Day 2 | Day 3 
  

  

  

      
Day 2 2% ---- ---- 

Day 3 ? ? ---- 

Day 4 ? ? ? 
  

Yi=<.3; p=<.05 

* ? = undetermined correlation 

Table 4b: Design for Spearman’s rho correlation of True CSI 

scores between participants’ 4DFRs. 

  

Day 1 | Day 2 | Day 3 
  

  

  

    
Day 2 ? --- ---7 

Day 3 ? ? ---- 

Day 4 ? ? ?     
Yrj=<.3; p=<.05 

* ? = undetermined correlation 
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RESULTS 

Nutritionist Demographics 

Twelve out of the 13 (92%) recruited nutritionists completed 

the study. See Table 5 for demographics of nutritionist 

sample. Eleven of the 12 (92%) nutritionists were Registered 

Dietitians with the Commission of Dietetic Registration of the 

American Dietetic Association. The average years working in 

their profession among the 11 Registered Nutritionists was 

11.8 years, with a range of four to 20 years. Eight (67%) of 

the 12 nutritionists were certified by the Nutrition 

Coordinating Center for food record verification. Eight (67%) 

of the nutritionists held masters degrees and three (25%) held 

doctorate degrees. The average years of nutrition research 

experience was 7.19 years, with a range of 2.5 to 19 years. 

The average years of lipid counseling or lipid research 

experience was 6.65 years, with a range of 2.5 to 19 years. 

The average years of experience in developing nutrition 

education, assessment, and research materials was nine years. 

Nutritionists’ CSI Scores 

The nutritionists’ CSI scores for the five food records are 

listed in Table 6. The nutritionists’ mean and range of CSI 

scores compared to the True CSI scores, the reference data, 

for the five percentiles are illustrated in Figure 3. The 

two-tailed, one-sample t-tests demonstrated that’ the 

nutritionists’ scores were not statistically significant for 

only the 25th and 75th percentiles (Table 7). The time 

required to complete the food records is outlined in Table 8. 
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Table 5: Demographics of nutritionist sample. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Nutri- Years | NCC Degree | Years | Years Years 
tion- RD* Y/N§ | B/M/D{ | Nutr. Lipid Dev. 
ist Res.# | Couns./ | Tools® 
Number Res.¥ 

1 8 Y B 7 7 7 

2 20 Y D 19 19 19 

3 15 N M 10 10 15 

4 4 N D 6 5 5 

5 20 Y M 10 8 12 

6 6 Y M 6 4 6 

7 10 Y M 6 6 6 

8 6 N M 2.5 2.5 3 

9 17 Y M 7 7 13 

10 16 Y M 8 8 10 

11 ---- N D 7 7 7 

12 8 Y M 5 3 5 

mean= 8Y 1B mean= mean= mean= 

11.8 4N 8M 7.2 6.65 9 

(923%) 3D             
  

* years working as Registered Dietitian 

certified by Nutrition Coordinating Center: Y=yes, N=no 

degree: B=bachelor, M=master, D=doctorate 

years working in nutrition research 

years working in lipid counseling and/or research 

© 
€¢€ 
*
 

4A 
DM 

years developing nutrition education, assessment, research 

materials 
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Table 6: Comparison of nutritionist’s CSI Scorecard 

scores for five food records to True CSI scores. 

  

Food Record 10th | 25th | 50th | 75th |] 90th 
Percentile 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

True CSI 14.2 | 20.6] 33.1] 49.9 | 64.7 

Nutritionist 
Number 

1 32.8 | 20.7] 42.3 | 36.8 | 58.9 

2 42.5 |13.7| 37.9] 47.7 | 53.8 

3 16.5 | 16.0] 35.0] 42.0] 52.8 

4 16.5} 23.5] 41.5 | 36.5 | 59.5 

5 12.8 | 15.6] 41.4 | 43.2 | 59.7 

6 18.3 |} 36.0] 62.8 | 70.2 | 63.9 

7 44.0]17.2| 53.0] 40.2 | 61.7 

8 28.2 |18.7] 44.4 | 57.2 | 58.6 

9 16.8 | 16.4 | 44.2 | 43.6 | 56.8 

10 32.0]14.0] 50.0] 45.0 | 62.0 

11 17.0] 24.0] 44.0] 53.0 | 46.5 

12 52.0]19.0] 41.0] 39.0 | 73.0 

mean 27.7 |19.6]| 44.8 | 46.2 | 58.9           
  

69



  
    

70- 

60- 

® 50- r y 
© * 

” 40- | 

Cry v 2 305 4 

20- * 

10, * 
0   

10 25 50 75 90 
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I Range of Nutritionists’ CSI scores 
* p-value >.05 

Figure 3: Comparison of nutritionists’ CSI Scorecard scores 

to True CSI scores. 
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Table 7: Statistical results of nutritionists’ CSI Scorecard 

scores compared to True CSI scores for the food record 

  

  

  

  

  

              

percentiles. 

Food True | Mean | S.D. 95% CI Range | p-value* 
Record CSI CSI 
Percen- 

tile 

10th 14.2 | 27.7 | 13.49 | 19.12, 36.24 | 39.2 0.0053 

25th 20.6 |} 19.6 | 6.16 15.66, 23.47 | 22.3 0.5609** 

50th 33.0 44.8 7.43 40.09, 49.51 27.8 0.0002 

75th 49.9 | 46.2 | 9.77 40.00, 52.40 | 33.7 0.2112** 

90th 64.7 58.9 6.49 54.81, 63.06 26.5 0.0107 
  

* p-values based on two-tailed, one-sample t-tests of 

= True CSI H.: 
° 

u 

** want p-value >.05 because do not want to reject the H, 
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Table 8: Minutes used by nutritionists to score food records. 

  

  

  

Food Record Percentile 10th |} 25th | 50th | 75th | 90th 

Mean (minutes) 13.4 | 9.7 8.6 9.3 9.0 

Range (minutes) 6-25 | 3-20 | 3-20 | 4-15 {| 5-25 
  

Mean (minutes) of all 
food records = 9.9             
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Nutritionists’ General Comments About the CSI Scorecard 

The nutritionists’ offered both positive and negative general 
comments about the CSI tool on the evaluation and critique 

forms. A nutritionist commented that the CSI Scorecard would 

help patients become more aware of saturated fat and 

cholesterol in their diet and give them a goal to help lower 

the amount consumed. Another noted that the tool was helpful 

and an improvement over the FRR. One nutritionist responded 

that the CSI tool would give interested patients realistic 

guidelines for inclusion of “occasional and seldom eaten 

foods", as well as, reinforcement of dietary compliance. 

Worthwhile self-monitoring tool? In response to 

questions querying whether the CSI Scorecard was a worthwhile 

self-monitoring tool and one they would teach patients, one 

nutritionist responded that it would help motivate persons and 

allow them to "take control" of their diet. Another replied 

that for educated and motivated persons this tool would work 

well, but for the less educated, the calculations and math 

would be a barrier. Less motivated persons would probably use 

"too time consuming" as an excuse not to use the tool. One 

nutritionist responded that she would teach patients to use 

the tool if patients had mastered the Step I Diet and wanted 

more reinforcement. While another responded that very few 

patients would take the time to use the CSI tool. 

Reasonable period of time? When asked if the scoring 

could be completed in a reasonable period of time, there were 

mixed responses. A reviewer replied that the scoring tool was 
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very easy. She noted that patients tend to eat roughly ten 
common meals monthly and they would become adept at scoring, 
if they were motivated. Another nutritionist commented that 
initially using the tool may be time consuming and 
frustrating, especially with serving size interpretation; 

however, after users are familiar with the tool, they would 

find the time to complete the monitoring reasonable. A 

nutritionist pointed out that a learning curve would result as 

people became accustomed to the tool. Another responded that 

most patients will not spend ten extra minutes at scoring and 

that most patients rely on nutritionists to perform dietary 

analysis. One reviewer noted that a lay person would need 

more than ten minutes to complete the scoring and that the 

directions and math may be too complicated for the less 

educated population. 

Other self-monitoring tools? When queried about other 

self-monitoring methods, nutritionists seemed to prefer 

counting grams of total fat or saturated fat, noting that fat 

and saturated fat information on product labels would make 

counting these nutrients easier. One responded that counting 

grams or calories of saturated fat was not worthwhile and 

counting calories did not address modifying fat and 

cholesterol intake. She noted that counting fat grams was a 

very viable alternative to the CSI. Counting fat grams has 

the strong advantage of obtaining such information from food 

labels. Another noted little difference in saturated fat 

counting versus CSI counting. She acknowledged that when 

counting saturated fat only, some cholesterol contributing 

foods will be overlooked. But, she pointed out, most people do 

not eat many foods high in cholesterol and low in saturated 

fat. Another nutritionist commented that her preference would 
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be for a tool that looks at calories and/or total fat, as well 
as, Saturated fat and cholesterol. She pointed out that if a 
patient loses weight, their cholesterol generally decreases. 
She did not like the idea of having as much canola, safflower 
or sunflower oil as desired because the CSI score is zero. 
This point supported the need for a tool to focus on calories 
and cholesterol-raising nutrients. On the contrary, one 
nutritionist commented that the CSI Scorecard was a nice, 
useful tool. She noted that it was certainly easier than 
adding up calories, fat, and saturated fat grams and 

cholesterol milligrams. But, because of the necessity to do 

math, the tool probably would be user-friendly only to 

educated users. 

Continued validity testing? When queried about 

continued validity testing of the CSI Scorecard, one 

nutritionist suggested that it be tested with patients of 

various ages, education levels and ethnic backgrounds. Another 

agreed to test it with clients of varying socio-economic 

levels in focus groups. A nutritionist suggested a comparison 

study with the CSI Scorecard and fat gram counting. Another 

suggested further studies for purposes of research but not 

counseling. One nutritionist suggested looking at the 

effectiveness of the tool in lowering blood cholesterol. 

Summary of nutritionists’ comments regarding the User’s Guide, 

CSI Scorecard booklet, and the 4DFRW are found in Tables 9 

through 11. Comments followed by an asterisk (*) signify that 

the nutritionist’s suggestion was incorporated or _ the 

identified problem was corrected in the next’ revision 

(participant version) of the tool. 
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Table 9: Summary of nutritionists’ comments on Evaluation 
and Critique forms for the User’s Guide (continued next page). 

  

Positive 
instructions-understandable; easy determination of Goal 
CSI 

graphics-like title font, hearts on cover, color, 
layout 

Negative 
instructions-"tallying" cholesterol and sat fat 
misleading, really tallying CSI scores* 
-not sure users will read and use Scoring Rules (SR’s), 

some SR’s unclear (potatoes, pg. 6)* 

-term "average Total CSI" confusing* 
-readability level may be high 

Suggestions 
instructions-clarify statement of purpose* 
-add "goal is to decrease CSI score" or “lower CSI score 
is healthier"* 
-include Desirable Body Weight chart so assistance from 
nutritionist is unnecessary...determine Goal CSI with 
nutritionist 
-define various activity levels: sedentary, moderate, 
active 
-describe that Step I Diet is first in a series of 
cholesterol-lowering diets* 
-provide more instructions and examples on rounding CSI 
scores (round to 0.5 or whole numbers?*) * 
-clarify partially "modified" and "typical " foods and how 

to score* 
-give examples of combination foods and how to score* 

-include determination of CSI score from label 

information* 
-~bold "All foods are listed in cooked amounts."* 

-instruct to use measuring utensils and calculator* 

-show how to convert dimensions to ounces and vice versa* 

-show conversion of uncooked to cooked 

-include SR’s for fat-free and modified products* 

-describe if diet is at or below Step I Diet if Total CSI 

is significantly lower than Goal CSI* 
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Table 9: continued from previous page 

graphics-enlarge the print 
-put on 11" x 17" paper and fold in half...on heavier 

stock 

-use brighter color...two color scheme...more neutral tone 

(beige, cream, soft gray) 
-eliminate as many abbreviations as possible* 
-suggest term "Average CSI" obtained from 4 daily totals 
and show example calculation* 
-mention ruler on back cover for measuring* 

* Suggestion incorporated and problems corrected in next 

revision (participant version) of CSI Scorecard User’s Guide. 
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Table 10: Summary of nutritionists’ comments on Evaluation and 

Critique forms for the CSI Scorecard booklet (continued next 

page). 

  

Positive 
general-excellent scoring system...anyone can use it, 
not just the highly motivated...much simpler than exchanges 
-is quick...picked up the scoring system rapidly 
-~once you know the lay out, it is very simple to find and 
score foods 
-worthwhile for ideal body weight persons with high 
cholesterol, Coronary Artery Disease, or Diabetes 
-nice for quick confirmation of food choices 
graphics-provides small, simple booklet to use away from 
home 
~good design...like title font 
-yellow pages easy to read 
-deck of cards and 1 oz of cheese pictures good 
layout-well done classification of food groups, unit 
measurements, abbreviations, SR’s 

Negative 
general-not really a "scorecard" 
-may be time consuming for nutritionist to assist in 
scoring foods not listed...Nutrition Data System not 
available to all nutritionists 
graphics-print too small on first two pages (Brief 
Instructions and Table of Contents) 
-dislike green cover...a little too dark...depressing* 
-cheese picture looks large 
layout--unclear if food groups ordered alphabetically or 
best to worst 
-should all SR’s be in one area or throughout the booklet? 

-is "Daily Dietary Goals in a Nutshell" necessary? 

-difficult to find popcorn 
instructions-how calculate meat on pizza* and salad? 

-how break down combination foods from restaurants? 

-meats trimmed or untrimmed of fat? 

-~what is adjusted score for fat-free item in greater 
portion size than on label? 
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Table 10: continued next page. 

Suggestions 
graphics-change lettering on front cover 
“use neutral color for interior pages...white or brighter* -make pictures of portions actual size 
-exclude picture of pizza and pictures of chicken*, beef* & pork chops* since not to scale 
layout-increase length, keep width to fit in breast pocket 
-enlarge to 6" x 8" for easier maneuvering 
-put in spiral form 
-use shiny, water-proof...laminated cover for better wear* -include User’s Guide instructions 
“use tabs for food categories 
~start each category on separate page, preferably on 
right... color code sections or use color lines on sides 
of pages 
-write "modified", "typical", & "Scoring Rule" to lessen 
confusion, do not abbreviate* 
-line up modified and typical anda sub-types of foods for 
easier reading* 
~put serving size at end of each food description 
~put SR’s by each food, not at end of categories...mark 
foods with a SR with a ¥, or * if not heart healthy 
-put typical food above modified food 
~move Common Measurements* to inside back cover 
-add more blank lines* 
-add an index 
~draw lines under every third line to facilitate reading 
instructions/clarifications-add SR’s for frying eggs, 
"buttered" vegetables, milk added to cereals 
-add word "separately" after some SR’s for clarification* 
-~add SR: 4 Tb sauce per 1 cup vegetables* 
-add SR for sauces added to pasta* 
-add SR about grated cheese* 
-add 1 scoop salad dressing at salad bars equals 2 Tb 
~may want to use "regular" instead of typical and "low- 
fat" or "diet" instead of modified 
-clarify pasta as cooked weight 
-clarify fried chicken with or without skin* 
-clarify if meats trimmed or untrimmed* 
-specify grams of fat in types of cheeses* 
-~add explanation of "#" next to crackers (# = 1 0oz)* 
-include % fat and weight with ice cream and ice milk 
-include volume and weight measures with dimensions 
~suggest 1/6 or 1/8 slice for pies 
~give weight of onion rings 
dimensions for cheese, beef, chicken, fish* 
-suggest Connor and Connor’s New American Diet as resource 
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Table 10: continued from previous page. 

  

food groupings-alphabetize general categories in bold and 
subcategories in less bold* 
-put fats at end of booklet, move grains, starches, bread, 
cereal to front since these are emphasized in diet 
-move "Pasta and Mixed Dishes" back, move "Starches" up 
front...start with simple, move to complex 
-put "Pasta and Mixed Dishes, Pizza, and Soup" after 
"Proteins", and "Starches" before "Snack Foods, Desserts, 
and Candies" 
-put "Proteins", "Mixed Dishes", "Starches", "Desserts" 
last 
-put most often used foods within a category first, do not 
alphabetize within food category 
-reorder the "Proteins" group: meat, poultry, seafood, 
organ meats, processed meats, beans 
-add "Frozen Desserts" heading on pg. 17% 
-move cinnamon roll, coffee cake, Danish pastry and donut 
to "Starches" from "Cakes and Pastries" 
~put nuts and seeds in "Snack Foods", not in "Fats" 
-rename "Proteins" to "Meat, Poultry, and Fish"* 
-include beans with vegetables, "Proteins" not a lay term* 
-reorder milks in milk group by popular use 
-add "Fast Food"* and Restaurant group 
-group tsp and Tb portions in "Fat Spreads" 
food changes-include non-fat alcoholic beverages in list 
not in SR section 
-list types of cheese, not just categories* 
-add snack-size, brand name candy*; more cookies*; non-fat 
cheese; lite and regular frozen dinners*; oil-based pasta 
salad; toss salad*; vegetable, beef, chicken, shrimp stir- 
fry*; evaporated milk*; 1%, 2%, 4%, 5%* ham, beef and 
turkey cold cuts; more cuts of meat; <10% ground meat; 

jumbo and lower-fat hot dogs*; reduced fat and modified 

pies, cakes, puddings*; unfrosted cake*; microwave 

popcorn*; wheat crackers*; condiments such as ketchup, 

mustard, horseradish*; donut holes*; single serving sizes 

for margarine and creamers* 

* Suggestions incorporated and problems corrected in next 

(participant’s) revision of CSI Scorecard. 
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Table 11: Summary of nutritionists’ comments on 
Evaluation and Critique forms for the 4DFRW. 

  

Positive 

graphics~-good general appearance, graphic design, 
organization, color, user-friendliness 
-abbreviations okay 
~advantage of being portable 
format-like format and lines 
-efficient use of space...four days on one page 

Negative 
graphics-color could be brighter 
-~SMTWTFS confusing* 
layout-inadequate space to record foods anda description 
at each meal...cramped* 
-is B, AM, L, PM, D, EVE necessary in meal column? 

Suggestions 
graphics-color coordinate forms with booklet*...use white 
layout-make pocket size to fit in purse or breast pocket 
-..-make into small booklet...5" x 3" to fit in booklet to 
ease recording away from home 
-~make one day per page...on fold-open card stock...two days 
instead of four days 
~decrease margins to make more room for recording* 
~make key of eating occasions instead of pre-labeling meals 
-add a time column 
-make days of the week larger and spaces between each day* 
»..Or write in day 
~put space between day number and date* 
-separate the "Totals" box and add lines for scores* 
instructions-add some instructions to form 
-add Name to form* 
-include questions if record is "typical" or "less than or 
more than usual"?...or, "Was this a fairly typical day’s 
eating"? 
-make sure one day recorded is a weekend day* 
~add "work/school, non-work/non-school day" (circle) * 

* Suggestion incorporated and problems corrected in next 

(participant’s) revision of 4DFRW. 
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Participant Demographics 

Twenty-nine medication study subjects were invited to 
participate in this nutrition study during its recruitment 
period. Twenty persons (6 females, 14 males) agreed to be in 

the study. Thirteen participants received their CSI scoring 

packets in person. The other seven subjects received their 

packets by mail. Twelve subjects (60%) (4 females (33.3%), 8 

males (66.6%) completed the study (Table 12). Of those 

completing the study, half received their packets in person, 

and the other half by mail. Those that did not participate in 

the nutrition study became ineligible to continue in the 

medication study they were enrolled and, therefore, did not 

return to the clinic. Some subjects did not return for their 

clinic visit as scheduled on their pre-assigned day. 

The mean age of the twelve participants was 55.6 years with a 

range of 37 to 68 years. Ten of the participants (83%) were 

Caucasian, one was Hispanic and the other Asian. All 

participants were educated beyond high school. Two had "some 

college", one had an associates degree, four had bachelor 

degrees, two had some post-graduate work, three had master 

degrees, and two held doctorate degrees. Nine were employed 

full-time, one part-time, one was unemployed and two were 

retired (Table 12). 

Participants’ CSI Scores 

The Spearman’s rho correlations between the 4DFRs were low, 

both for the CSI Scorecard derived CSI scores and the True CSI 

scores (Tables 13a,b). It was 
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Table 12: Demographics of participant sample. 

  

  

  

  

  

  

  

  

  

  

  

  

            
  

Subject Sex* | Age Race# | Education | Employment 
Number years 

1 F 68 Cc some real estate 
college 

2 M 56 doctorate | attorney 

3 M 51 master quality 
assurance 
consultant 

4 M 49 A doctorate | research 

micro- 
biologist 

5 M 56 Cc some post | engineer 
graduate 

6 M 47 Cc master business 
manager 

7 M 63 Cc some post | financial 
graduate advisor 

8 M 67 Cc master retired 

9 F 50 Cc bachelor unemployed 

10 F 68 C associate |} retired 

11 M 37 Cc bachelor journalist 

12 F 55 H some teacher 
college 

* Sex: F=female, M=male 

# Race: C=Caucasian, A=Asian, H=Hispanic



Table 13a: Spearman’s rho correlations of CSI scores between 

participants’ 4DFRs.* 

  

  

  

  

          
  

Day 1 | Day 2 | Day 3 

Day 2 -12 ---- -<--- 

Day 3 -15 -54 “7-7 

Day 4 | -.27 ~53 ~27 

* p=<.05 

Table 13b: Spearman’s rho correlations of True CSI scores 

between participants’ 4DFRs.* 

  

* p=<.05 
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apparent that the participants were not consistent in their 

diet across the four days. Therefore, the 12 4DFRs were 

entered as 48 independent food record data sets (Table 14). 

Non-parametric analysis of the 48 food record data sets 

revealed a Spearman’s rho correlation of r,=.8. Sixty-four 

percent of the variability of the results is accountable. 

Figure 4 illustrates the correlation of the CSI Scorecard 

scores to the True CSI scores in a scatter plot. Most of the 

CSI scores fell under fifty, with the exception of two CSI 

scores. These two scores belong to a participant that 

admittedly ate large quantity of spare ribs one day, and fried 

eggs, butter, and Caesar salad on another day while on 

vacation. Even with these outlier scores, the majority of the 

CSI scores align with the regression line illustrating a 

noteworthy correlation of r,=.8. 

Participants’ Comments about the CSI Scorecard 

Eleven participants (4 females, 7 males) attended one of two 

formative evaluation group meetings at the GWU LRC. The 

participants’ comments from the formative evaluation meetings 

are summarized in Tables 15 through 18. One of the twelve 

participants could not attend the meetings due to a conflict 

in his schedule; however, his comments are included in the 

summary tables. 
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Table 14: Participants’ CSI scores and True CSI scores 

  

  

  

  

  

  

  

  

  

  

  

  

  

for 4DFRs. 

Pt Day Day Day Day Day Day Day Day 
# 1 1 2 2 3 3 4 4 

CSI True | CSI True | CSI True | CSI True 
Sc¥ CSI scyv CSI scv CSI scv CSI 

1 25.0 9.8 8.0 | 10.1 | 20.0 | 12.8 8.0 | 13.4 

2 21.0 | 13.9 8.0 | 13.3 15.0 | 18.3 | 23.0 | 32.8 

3 30.0 | 24.9 9.0 | 13.5 | 29.0 | 21.0 | 12.0 | 14.6 

4 6.0 9.1 5.0 | 10.3 14.5 | 11.9 14.5 | 14.4 

5 30.0 | 84.4 | 66.0 | 60.0 | 31.0 | 44.2 | 31.0 | 24.9 

6 4.0 8.8 21.0 | 25.0 | 39.0 | 28.3 34.0 | 30.2 

7 17.0 | 20.4 18.0 | 20.2 26.0 | 25.1 | 33.5 | 30.1 

8 18.0 | 15.4 15.0 | 15.8 18.0 j;,19.8 | 33.0 | 37.0 

9 17.0 | 10.4 8.0 7.4 | 26.0 | 24.9 | 12.0 9.2 

10 32.0 | 36.2 19.5 |] 19.3 22.5 | 20.1 | 22.0 | 21.3 

11 22.0 | 21.9 4.0 | 11.8 | 24.0 | 28.6 | 31.0 | 30.5 

12 13.0 | 21.0 | 12.0 | 18.1 | 19.0 | 19.3 | 16.0 9.2                 
  

Pt # = participant number 

CSI Sc¥ = CSI Scorecard 
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Figure 4: Spearman’s rho correlation of participant’s CSI 

scores to True CSI scores. 
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Table 15: Summary of participants’ comments during the 
formative evaluation meetings regarding general use of 
the CSI Scorecard system. 

Positive 
general-educational...can compare scores for various foods, 
like cheeses 
-gives bench mark using numbers...nice to have a 
goal...let’s me see relation to my goal 
~like focusing on cholesterol and sat fat because that is 
all I am interested in, not calories 
-made me aware of snacks...plan to cut them out 
-makes me aware of food choices, buying habits and to 
consume in moderation...daily feedback helpful 
~made me start measuring ...realized I was eating more than 
I thought 
-can help preplan meals...more likely adhere to diet 
~easier than looking up percentage of fat calories on slide 
rule tool 
~time scoring valuable...learned about the numbers 
-% hour to complete reasonable...10 minutes once use to 
tool 

Negative 
general-focusing on cholesterol and sat fat does not help 
curb other habits that contribute excess calories, such as 
soda or beer that have zero CSI scores 
-foods with zero Csi scores misleading, gives impression 
eat all you want, like bread, pretzels, beer 

-some CSI scores seemed high or low, unclear why 
-worst part is recording...difficult to keep score for long 
time and stick to it...wait till end of day, then forget 
some foods 
-did not know quantities of foods consumed 
-initially intimidating...once read, it became easier 
  

Suggestions 

instructions-have a session to learn how to use 

-~explain how scores derived, their significance, give 
examples 
graphics-make booklet, instructions and record form same 
size 
layout-put on software in future 
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Table 16: Summary of participants’ comments during the 

formative evaluation meetings regarding the User’s Guide. 

  

Positive 
graphics-hearts on cover made less intimidating 
-like yellow paper 
instructions -instructions clear, direct, straightforward 
~examples helpful in determining scores 

Negative 
instructions-most likely unread or lost 
-determining Goal CSI without assistance may have been an 
obstacle...more difficult 
-unclear if Goal CSI of 30 for 1300 calories means you 
ate 1300 calories or vice versa 
-how score partially modified food? 

Suggestions 
instructions-include in booklet 
-define sedentary, active, and highly active 
-explain how Goal CSI’s are derived based on percentage 
of sat fat and caloric levels 
-describe how actual CSI scores relate to caloric intake 
and the Step I Diet 
-explain importance of reading all SR’s before scoring 
-clarify that eating too many foods with zero CSI score, 
such as soda or alcohol, may defeat cholesterol or 
weight-lowering diet, ... limit alcohol to two servings 

daily 
-do not have detailed background information, will lose 

readers 
-include instructions in booklet, better to have all in 

one 
-explain how nuts and peanut butter fit into diet 
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Table 17: Summary of participants’ comments during the 

formative evaluation meetings regarding the CSI Scorecard 

booklet (continued next page). 

  

Positive 
general-portion sizes help guide intake at home 
graphics-like the size...can carry around 
-cover inviting...hearts are cute...good general appearance 
-like middle staple binding...not spiral binding 
-pictures of portions helpful in controlling portion sizes 
-like ruler on back cover...used it 
layout-table of contents helpful 
-like blank lines to add foods not in booklet 

instructions-"numbers" helpful (ie 4 fish sticks), did not 
have to weigh 
-abbreviations clear 
-"Daily Dietary Goals in a Nutshell" nice 

Negative 
graphics-were pictures of measuring utensils were actual? 
instructions-organization of table of contents unclear 
-"Daily Dietary Goals in a Nutshell" confusing...gives 
impression everyone following same goals...nuts as protein 
substitute okay? 
-difficulty locating pasta...in "Starches" or "Pasta Dishes" 

group 
-problem looking for jelly and beer 

-some oils have a zero CSI score for 1 tsp, how score > 1 

tsp? 
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Table 17: continued from previous page. 

  

Suggestions 
graphics-prefer laminated cover, last longer 
-no tabs... would fall off...easier to use with tabs 
-like yellow/blue...blue/yellow combination for 
cover/interior pages...like gray, beige, green, yellow for 
cover...no red cover...white or yellow interior 
pages...color coordinate booklet, User’s Guide, and food 
record form 
-keep booklet as small as possible and short 
layout-put major headings in black on side of pages, less 
expensive 
-start/do not start food groups at top of pages 
-use dot leaders to ease locating scores 
instructions-include index to find foods more easily, use 
two columns per page to save room 
-include/do not include complete instructions in booklet 
-make lettering of instructions larger 
-put all SR’s in one section...keep SR’s in their 
sections...put ¥, comma or page number next to foods with 
SR’s 
-round all oils to 1 CSI score for 1 tsp 

food groupings-put food groups in alphabetical order...put 
food groups as commonly consumed 
-use "Mixed Dishes" instead of "Pasta and Mixed Dishes" 
-include restaurant group with ethnic foods 
food changes-include fat-free cheese 

-clarify if stir-fry with vegetables 
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Table 18: Summary of participants’ comments during the 

formative evaluation meetings regarding the 4DFRW. 

Positive 

layout-handy to have four days on one sheet 
-adequate room to record 

Negative 
layout-inadequate room to record, especially fourth day 
-~meal/snack designations distracting, unnecessary...like 
designations, prompts recording 

Suggestions 
graphics-use appetite suppressing color 
layout-use legal size paper if all four days on one sheet 
-reduce margins for more recording space 
-incorporate time column for more preciseness 
-include form in booklet...one day form ...folded, tear 
out pages, yet may make booklet thicker 
-make record booklet with tear-out sheets that fits inside 

scorecard, so can monitor scores and progress 

-have small and large size forms available, large size 

could fold in half and fit in booklet 
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DISCUSSION 

Nutritionist Pilot Testing 

Given that the null hypothesis was not rejected at the 25th 
and 75th percentiles, it might be concluded that there was 
greater consistency of scores at these percentiles. However, 

reasons why the 10th, 50th and 90th percentiles scores were 

not statistically significant are unclear. In an attempt to 

try to understand the nutritionists’s results, the raw data or 

scores for the food record percentiles and of the individual 

nutritionists were examined (Table 19). 

While there appeared to be no distinct relationship between 

the nutritionist’s deviations from the True CSI score to the 

nutritionist’s years of experience, years working as a 

nutritionist, or NCC certification, there was a_ subtle 

suggestion that years of experience may have been a factor. 

While all but two nutritionists had CSI scores greater than 

the standard deviation in two or more food record percentiles, 

nutritionists #6, #7 and #12 had the largest discrepancies in 

CSI scores. Nutritionists #6 and #7 scored above the standard 

deviation in three food record percentiles. Nutritionist #12 

scored above the standard deviation in four percentiles. They 

had less experience working as nutritionists compared to the 

mean experience of 11.8 years. Nutritionists #6, #7 and #12 

had six, ten, and eight years experience, respectively. 

Interestingly, nutritionists #3 and #5 had the least deviation 

in scores and they were considerably more experienced as 

nutritionists, 15 and 20 years respectively. 
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Table 19: Standard 

food record percentile. 

2 deviations 
nutritionist’s CSI scores to 

and differences 
True CSI scores for each 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

              
  

of 

Food 10th 25th 50th 75th 90th 
Record 
Percen- 

tile 

Nutr. 13.9 6.16 7.43 9.77 6.49 
S.D.* 

Nutr. Abs. 
Number Diff.g 

1 18.8 0.04 9.3 -13.1 -5.8 47.0 

2 31.0 -6.9 4.9 ~2.2 -10.9 55.9 

3 2.3 -4.6 2.0 -7.9 -11.9 28.7 

4 2.3 2.9 8.6 -13.4 -5.2 32.4 

5 -1.4 -5.0 8.4 -6.7 -5.0 26.5 

6 4.1 15.4 29.8 20.3 -0.8 70.4 

7 29.8 -3.4 20.0 -9.8 -3.0 66.0 

8 14.0 -1.9 11.4 7.2 -6.1 40.6 

9 2.7 -4.2 11.2 -6.3 -7.9 32.3 

10 17.8 -6.6 17.0 -4.9 -2.7 49.0 

11 2.8 3.4 11.0 3.1 -18.2 38.5 

12 37.8 -~1.6 8.0 -~11.0 8.3 61.7 

scores 

> S.D. 6 3 10 5 5 

Abs. 149.2 15.2 100.4 57.8 41.0 

Diff. g 

Act. 149.2 15.4 100.4 -17.2 -41.0 

bolded scores = CSI score difference > than the standard 
deviation 

Nutr. S.D.* = nutritionists’ standard deviation 
( = Absolute difference 
§ = Actual difference 
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Reasons for the discrepancies in scores by the nutritionists 
are unclear and unexplained in this small sample size of 
nutritionists. Years of experience may be a factor to 
consider in the design of future validity studies. 
Nevertheless, given the small sample size, a weak relationship 

was to be expected. With a larger sample size, allowing for 

more statistical power, and with elimination of outlier 

scores, a more statistically significant relationship would be 

expected. Correlation tests could have been applied with the 

nutritionists’ scores, but given the small sample size, a low 

correlation would have been expected. Instead, given that 

there were standard u, or True CSI score, for each percentile, 

the two-tailed, one-sample t-tests were appropriately applied. 

The CSI Scorecard appears to offer the advantage of being 

self-scored quickly. The nutritionists were able to complete 

scoring the food records in an average of ten minutes each. In 

this preliminary study, participants were not asked to record 

the time required to score their food records. However, the 

time needed to score food records is presumed to be less and 

less as participants become more familiar with the dietary 

self-monitoring tool. 

Participant Pilot Testing 

Statistical evaluations of the participants’ CSI scores 

derived from the CSI Scorecard had a reasonably strong 

correlation to the True CSI scores. The Spearman’s rho 

correlation of r,=.8 suggests that the CSI Scorecard may 

accurately estimate cholesterol and saturated fat intake and 

correctly monitor progression towards a cholesterol-lowering 
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diet in highly motivated persons. The correlation of the CSI 

Scorecard to multiple food records was stronger than the 

correlations others have achieved using comparable reference 

data (9,17,20, 23,26,29,33,35,37). Nevertheless, Potosky et 

al (86) pointed out that it is necessary to consider that the 

varying validation results of dietary assessment tools in 

different studies may be attributable to the adequacy of the 

tool, the study population, the method of administration, and 

the adequacy of the reference data used as the standard of 

comparison. These considerations are discussed below. 

The statistical correlation can be affected by the adequacy of 

the tool. The CSI scores found in the CSI Scorecard were 

based on the NDS data base (version 2.3), considered one of 

the gold standards of nutrient information (written 

communication, Mission Statement and Brief Description, 

University of Minnesota, 1985). The design of this 

preliminary study deliberately also included the collection of 

qualitative data from nutritionists and formative evaluation 

meetings with participants. The purpose of collecting such 

data was to gain knowledge about the ease and practicality of 

the proposed tool. Comments and suggestions garnered from the 

nutritionists’ critiques were constructive and considered in 

the revision of the CSI Scorecard. Comments from the 

participants will be valuable in future development of this 

tool. 

Given that the CSI Scorecard focuses on cholesterol and 

saturated fat exclusively, a nutrition educator must reinforce 

to potential users that these dietary components, as well as, 

others such as complex carbohydrate and fiber and excess 

calories also affect serum cholesterol. Interestingly, in the 

formative evaluation meetings, participants revealed that 
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foods with CSI score of zero, such as alcohol and fat-free 

desserts, gave the impression they could consume as much of 

those foods as desired. Thus, the adequacy of a cholesterol- 

lowering diet is not limited to the reduction of cholesterol 

and saturated fat. This needs to be made clear to scorecard 

users in the future to minimize confusion over healthier food 

choices. 

Though both study populations, nutritionists and participants, 

were small in this preliminary study, the initial results 

suggests that the CSI Scorecard merits further reliability and 

validation testing with larger sample sizes. The participants 

in this study were presumed to be highly motivated to change 

their diets to lower serum cholesterol, following the low-fat, 

low-cholesterol diet, and following the CSI Scorecard 

instructions carefully and completely. However, participants 

enrolled in cholesterol-lowering medication studies were not 

following the Step I Diet consistently as documented by their 

food records. On the whole, most participants were consuming 

less than 30 percent of calories from fat and less than 10 

percent of calories from saturated fat, in accordance with the 

Step 1 diet. Some participants deviated from their usual 

eating plan on holidays, such as Mother’s Day and while on 

vacation. However, deviation from diet recommendations is to 

expected. The CSI Scorecard needs to be tested to determine 

whether it is sensitive to variable saturated fat and 

cholesterol intake. The reality is that persons generally try 

to consume a lower fat diet, yet occasionally consume higher 

fat foods. 

Four participants were observed completing their food records 

and CSI scoring the morning of their clinic visit. Certainly, 

loss of accuracy in food record documentation occurred. If 
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participants had scored their food records as instructed after 
each meal, they may have become more familiar with the tool, 
and subsequent CSI scoring may have been more accurate. 
Possibly the correlation between CSI scores would have been 
even stronger. Additionally, recording food diaries tends to 
underestimate actual intake as described by Snetselaar (11). 

Estimating portion sizes of many foods is difficult, thus, 

estimated and actual quantities consumed may differ. 

The method of administration of the CSI Scorecard is another 

factor affecting the correlation result of this study. For 

various reasons, the participants were not taught the CSI 

Scorecard scoring system in a standardized method- the most 

optimal situation. It was important to recruit at least ten 

participants for this preliminary study. As mentioned in the 

Methods sections, subjects were recruited either in person or 

by phone. The tool and instructions were briefly described in 

tandem with the Step I Diet class. This was done to lessen 

the participants’ burden of responsibility at the time of the 

appointment. For example, many of the participants had to 

return to work. 

Participants already enrolled in medication studies were also 

invited by phone. Seven participants already enrolled ina 

medication study received the CSI scoring packets in the mail, 

which precluded them from receiving verbal and formal 

instructions. For all subjects, the nutritionist determined 

their Goal CSI by completing their User’s Guide. Therefore, 

it is possible that many of the subjects did not read the 

User’s Guide as carefully as they had been instructed. In 

short, this lack of familiarization with the tool likely 

affected the accuracy of their food record CSI scores. 

Additionally, the two methods of recruiting and informing 
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subjects about the CSI tool may have affected the results. 

Adequacy of reference data is also an important factor 

affecting the correlation of predictor and _ criterion 

variables. Potosky et al (87) recommended that the nutrition 

researcher who wants to validate an assessment instrument for 

use in studies of nutrient intake should pay careful attention 

to both quality and quantity of dietary records. The same is 

true for the validation of a dietary self-monitoring tool such 

as the CSI Scorecard. 

In this study, all participants were instructed how to record 

multiple-day food records. Emphasis was placed on using 

measuring utensils at home for accuracy. However, in reality, 

many persons do not bother with quantifying their intake at 

home. Portions of foods consumed are somewhat educated 

estimates, as was the case in this study. Many subjects 

record their dietary intake well after the fact, thereby, 

losing a great deal of accuracy. This was a limitation in this 

study. 

Potosky et al (87) stated that the validity of a dietary 

questionnaire increases when it is compared with a greater 

number of 4DFRs. Again, the same tenet can be said for the 

validation of a dietary self-monitoring tool. Potosky et al 

recommended the more days of diet records comprising the 

reference data, despite their inherent limitations, the better 

the correlations are likely to be. Block et al (17) agreed the 

more days evaluated, and preferably independent days, the 

better the correlation between scores. However, for this 

preliminary study, one set of 4DFRs was believed to be 

adequate. 
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Implications 

The CSI Scorecard appears to possess all eight of Dwyer’s 
criteria for the selection of dietary monitoring tools (13). 
With standardized instruction and familiarization with the 
tool, future users should find the CSI Scorecard easily 
understandable, thus, the teachability level high. The User’s 
Guide and the CSI Scorecard both clearly state the purpose of 

the tool, what is being monitored, why, and the relationship 

of CSI counting to cholesterol reduction. The instructions 

are thorough, appropriately detailed, and easily understood. 

Scoring examples are illustrated to demonstrate how to score 

various foods and food combinations. This study demonstrated 

that even with minor mistakes in scoring, the tool had a high 

correlation with reference data. 

The CSI, by its nature, is precise, because it reflects the 

cholesterol and saturated fat in foods based on a validated 

mathematical regression equation (3,4). The CSI Scorecard 

also is precise because the CSI scores for the foods listed 

are accurate. It appears that the CSI Scorecard can be used 

even with variation in the diet; however, this should be 

further tested. The benefit of this tool is the total CSI 

score can be compared to a Goal CSI either on a daily basis or 

over a period of time. Total CSI scores for multiple days may 

be averaged and then compared to the Goal CSI. This allows 

one to assess their progression of changes over a period of 

time, where variation in diet is likely to occur. 

The CSI Scorecard possesses the criterion of specificity. It 

demonstrated a high correlation with the reference CSI scores. 

Users can clearly see which foods consumed have a high CSI 

score, foods that are high cholesterol and/or saturated fat. 
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With this data, users can make positive dietary behavioral 

changes. In this capacity, the CSI Scorecard also functions 

as a teaching instrument providing immediate reinforcement 

without an outside arbiter; thus, the immediacy of feedback 

criterion is met. The CSI Scorecard also appears to be 

convenient, that is user-friendly, as documented by 

nutritionists and participants. The cost of the CSI Scorecard 

is believed to be reasonable though cost estimates for 

printing have not yet been gathered and will vary with 

material specifications. The cost of the users’ time, and 

counselors’ time reviewing the records, is worthwhile given 

the valuable feedback gained. 

Certainly the CSI Scorecard is unobtrusive. It was purposely 

designed to be a pocket-size booklet, tested in colors so as 

not to invite unwanted comments or reactions from others. The 

CSI Scorecard was designed to enhance one’s lifestyle by 

empowering persons with the skill and tool for self-monitoring 

so self-management could be achieved. Lastly, the CSI 

Scorecard appears to offer representativeness of dietary 

behavior over a range of possible dietary behaviors. In this 

study the CSI Scorecard was employed in various settings and 

situations - home, work cafeteria, retirement home, friend’s 

and relative’s homes, fast-food outlets, ethnic restaurants, 

business travel in hotels, vacation, and holidays. These 

eight criteria for the selection of the CSI Scorecard as a 

dietary self-monitoring tool need to be more carefully 

evaluated in future validity studies. 

Future Research 

Though not all the results in this preliminary study were 
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Significant, the limited statistical results and subjective 
findings strongly Suggest that the CSI Scorecard certainly 
processes practical significance and merits further 
development and validity testing. In conducting this 
preliminary study, it became evident that the following 

factors need to be considered and incorporated into future 

validation study designs: tool revision, sample size, subject 

training, reliability testing, food record accuracy, reference 

data and validity testing, time documentation, comparison to 

physiologic parameters, and printing cost estimation. 

Suggestions for future research are listed below: 

e Revise the CSI Scorecard incorporating the practical 

suggestions made by the participants as noted in Tables 15 

through 18. Connors et al (37) pointed out that people eat 

about 13 percent of meals in restaurants. Therefore, the CSI 

Scorecard would benefit from a restaurant section to ease 

self-scoring. In particular, more lunch items should be 

included since lunch is one of the most difficult meals for 

people to change and subsequently score, according to Connor 

et al (37). Such incorporation will lend to achieving the 

representativeness criterion. 

® Test the tool on a larger sample size of participants to 

improve statistical power. Include a standardized training 

session on how to correctly use the tool and keep food 

records. This will facilitate testing the teachability and 

convenience criteria. Instruct subjects how to carefully 

record food intake with emphasis on accurate measurement of 

food portions and documentation of brand names, cuts of meat, 

and food preparation. Review "Scoring Rules" found in CSI 

Scorecard. Use practice food records with known CSI scores 

for participants to score. Make a calculator available at the 
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instruction. Or, both the nutritionist ana subjects may score 
subjects’ 24-hour recalls Separately. Then compare CSI scores 
and resolve any scoring discrepancies. The nutritionist can 
probe the food records and CSI scores for completeness. Streit 
et al (88) found the most successful training exercise was to 
have participants practice recording sample meals in a group 
setting, followed by nutritionist evaluation. Group classes 
demonstrated how quickly a food record could be completed. 

This resulted in more food records being kept. 

e Incorporate test re-test reliability testing by asking 

subjects to score the same food record once and then again in 

approximately two weeks. Also, test the CSI Scorecard without 

prior standardized instruction, on the assumption that it 

could be used in clinical settings without counselors. 

@® For validity testing, collect 4DFRs at intervals throughout 

an extended period of time such as a year. This will test the 

precision criterion. Potosky et al (87) pointed out that 

because there is day to day and week to week variability in 

diets, even three 4DFRs or multiple food records are an 

imperfect estimate of true intake. They stated that 

correlations between a diet questionnaire and number of food 

records, the reference data, increases. This too is most 

likely true for the development of a dietary self-monitoring 

tool. The use of the mean of multiple food records collected 

at different times may reduce the error associated with intra- 

individual variability in intake.  Potosky et al suggested 

collecting food records in two different seasons, with week 

and weekend days. For logistical reasons, they suggested 

collecting three or four consecutive days yet noting that four 

independent days are better than four consecutive days to 

reduce within-person variance. A future study design should 
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include 4DFRs that include weekdays and weekend days or 
workdays and non-workdays. The collection of multiple-day 

food records over time is intended to capture seasonal 
variability in diets and provide more reference data to 
compare. It would be useful to instruct subjects to note the 

time used to write and score their food records with the CSI 

Scorecard. Time data collected could be used to justify the 

selection of the CSI Scorecard and to compare to other self- 

monitoring tools. Nutritionists should recheck all food 

records for NDS analyses. Spot edit-checking of food records 

and nutrient analyses will verify the accuracy of data points. 

® Incorporate formal focus group meetings with persons having 

used the CSI Scorecard to garner valuable qualitative data. 

Focus group meetings should be moderated by a trained, 

professional facilitator to eliminate potential bias. Use of 

focus group meetings would provide information about the 

criteria for selection of a dietary monitoring tool, in 

particular the CSI Scorecard’s teachability, convenience, 

cost, and unobtrusiveness. 

@® Incorporate a comparison of CSI score changes to serum 

cholesterol changes. Connor et al (37) stated that dietary 

assessment tools are seldom validated by comparing dietary 

changes to physiologic parameters such as plasma cholesterol 

as done in the Western Electric Study (89). Since lipid 

improvement is a desired health outcome, this may be a 

worthwhile inquiry. 

® Collect estimates to document the expense of printing the 

tool. Consider getting estimates for "dummy" versions of the 

CSI Scorecard with various grades of paper, including and 

excluding the User’s Guide instructions incorporated in the 
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booklet. The price difference may be a factor in formalizing 

the CSI Scorecard. Compare the cost of the CSI Scorecard to 

other self-monitoring tools available. Given that cost 

containment is an important factor in the selection of 

nutrition education materials, the collection of this data 

will be necessary to justify the CSI Scorecard use in the 

research and clinical settings. 
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CONCLUSION 

Based on the limited and preliminary correlation analysis of 

the CSI Scorecard scores compared to the reference data, the 

CSI Scorecard seems to possess a reasonable ability to assess 

adaptation of a cholesterol-lowering dietary pattern. In 

addition to producing correlations in the same range others 

have achieved using comparable reference data 

(9,17,20,23,26,29,33,35,37), the CSI Scorecard demonstrates 

CSI scores very similar to those obtained from multiple food 

records. Thus, the CSI Scorecard may be useful where self- 

monitoring of dietary adoption and maintenance is beneficial. 

Self-monitoring allows users to determine the extent to which 

their usual dietary pattern deviates from the recommended 

eating pattern, according to Remmell (90). The CSI Scorecard 

self-monitoring tool provides a system to improve or maintain 

new eating habits. 

For consumers already using or considering using the CSI 

scoring system, the pocket size CSI Scorecard is more 

convenient and unobtrusive than Connors’ 1000 food table and 

popular books (6,5,7). For motivated consumers wanting to 

make dietary changes and use self-monitoring tools other than 

fat gram or saturated fat gram counting or saturated fat 

calorie counting, the CSI Scorecard offers another option. 

The CSI Scorecard is an additional tool nutritionists and 

health care providers can provide to their patients to enable 

them to become self-directed. 

The evidence suggests that the CSI Scorecard holds promise as 

a dietary self-monitoring instrument. The CSI Scorecard 

appears to possess the criteria of teachability, precision, 
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specificity, immediacy of feedback, unobtrusiveness, and 

representativeness. Further development and validity testing 

is warranted. The generalizability of the results of this 

study to groups other than the highly motivated and well 

educated is unknown and deserves further exploration. 
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SUMMARY 

The National Cholesterol Education Program Adult Treatment 
Panel guidelines specify that dietary intervention is the 
first step in the treatment of hyperlipidemia. There is a 
need for dietary self-monitoring tools that accurately 
determine the progression towards adopting a cholesterol- 

lowering dietary pattern. Dietary self-monitoring is a 

strategy for achieving self-management and self-direction. A 

self-directed person is more empowered to adopt and maintain 

a prescribed eating plan. Dietary assessment tools available 

today are or have the potential to be used in a self- 

monitoring capacity. However, many of these tools have 

various limitations. Many of the current tools do not 

necessarily meet the criteria for the selection of monitoring 

tools as established by Dwyer: teachability, precision, 

specificity, immediacy of feedback, convenience, cost, 

unobtrusiveness, and representativeness. 

The Cholesterol Saturated Fat Index (CSI), developed by Connor 

and Connor, appeared to offer the potential to be used ina 

dietary self-monitoring tool. The CSI is based on a 

mathematical regression equation that illustrates the 

atherogenic potential of foods based on the food’s cholesterol 

and saturated fat content. The New American Diet and The New 

American Diet System and the Cholesterol-Saturated Fat Index: 

Table of 1000 Foods describe and list the CSI scores for 

foods. However, the CSI scores for foods are not easily 

accessed in any of these publications. The need to collapse 

the 1000 food table into a pocket-size booklet that would 

allow current users of the CSI, or those interested in the 

future, to self-monitor their progress with dietary changes 
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was apparent. 

The CSI Scorecard, developed and pilot tested for this study, 

demonstrated a strong correlation (r,=.8) with reference data. 

Continued validity testing of this dietary self-monitoring 

tool is justified. The CSI Scorecard offers nutrition 

educators and persons following a cholesterol-lowering diet an 

alternative self-monitoring tool that in the investigator’s 

opinion meets Dwyer’s criteria for the selection of dietary 

monitoring tools. Comments of the participants deserve 

attention in future revisions of the CSI Scorecard. Further 

validity testing should include persons of varying education 

and geographic backgrounds. Testing the CSI Scorecard with 

various sectors of the population will ascertain just how 

effectively self-monitoring, thus self-management, and 

ultimately self-direction, may be attained. 
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Appendix A 

CSI Scorecard, User’s Guide, and 4DFRW (see pocket on inside 

back cover) 

1) nutritionist version 

2) participant version 
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Appendix B 

Letter of Permission to Connor and Connor 

‘The 

Washigton 
niversity 
WASHINGTON OC 

MEDICAL CENTER 

Lipin REsearcH CLINI 

Sonya L. and William E. Connor 
Oregon Health Sciences University 
Division of Endocrinology/Metabolism and Nutrition 
3181 SW Sam Jackson Park Road 
Portland, Oregon 97201-3098 

February 23, 1993 

Dear Dr. and Mrs. Connor, 

As mentioned in our phone conversation today, I am requesting your 
formal permission to use your Cholesterol-Saturated Fat Index (CST) 

to develop a Cholesterol-Saturated Fat Index (CSI) Scorecard here 

at George Washington University Lipid Research Clinic. 

For my master's degree thesis project, I plan to develop and pilot 
test a CSI Scorecard that patients may use to self-monitor their 
adherence to a cholesterol lowering diet. I intend to acknowledge 
on all published drafts and final copies that the CSI Scorecard is 
based on the work of Sonya L. Connor and William E. Connor of the 

above address, as well as, in my thesis and publications that 
follow. We do plan to copyright the CSI Scorecard under George 

Washington University Lipid Research Clinic. 

Please sign below if you approve of me using your CSI to develop 
and validate the CSI Scorecard. 

Thank you again for aliowing me to expand upon your CSI research. 

Sincerely, - 

Soo Pte 6.7 PLM om 

Dori T. Mitchell, RD, LD, MS(c) 

Research Nutritionist 

  

  

  

Sonya L. Connor, MS, RD William E. Connor, MD 
date spleen date 

cat NEW Hasteweiter ALE NW Wasderon DG fone eee 
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Appendix c 

Letter of permission to Chicago Center for Clinical Research 

The 
rege 

Vasition 
WASH NGTIN OC 

MEDICAL CENTER 

LIPID Rist ARCH CLINIC 

Lynn Dugan, MS, RD 

Research Nutritionist 
Chicago Center for Clinical Research 
800 South Wells Street, Suite M25 

Chicago, IL 60607 

February 23, 1993 

Dear Ms. Dugan, 

I am requesting permission to use selected pictures from your 
center's Food Portion Guide in a nutrition education tool being 
developed here at George Washington University Lipid Research 
Clinic. 

For my masters thesis project, I am developing a patient self- 
monitoring tool that individuals can use to track compliance with 
a cholesterol lowering diet. I plan to incorporate selected 
pictures from the Food Portion Guide to assist users in estimating 
portion sizes. I plan to acknowledge the Chicago Center for 
Clinical Research in the "pictures" section of the tool. 

Please sign below if you approve of me using pictures from the Food 

Portion Guide in the CSI Scorecard. 

Thank you for your consideration in this matter. I look forward to 
hearing from you soon. 

Sincerely, . Ne 

tltu ° Plt h ll eo | 
Dori T. Mitchell, RD, MS(c) 

Research Nutritionist 

™ - Py, Loe 
Lynn Dugan, MS, RD 

date Posy 

mm NEW Hastretiint Avi NW oe Ss © GON DO fest ef ate S180 
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Appendix D 

Nutritionist demographics form 

DT Mitchell 

CSI Scorecard 

Dietitian Review and Pilot Testing 

name 
  

title 
  

address 
  

  

  

  

  

phone number 
  

RD 

education level:B/M/D 
  

years in nutrition research 
  

years in lipid counseling or research 
  

years developing nutrition education, 
materials 

NCC certified 
  

  

date called 
agreed to participate 
date packet sent 
date packet returned 
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Appendix E 

Instruction letter to nutritionists 

address 

March 9, 1993 

Dear 
, 

  

Thank you for agreeing to participate in my thesis research 
project. As I mentioned on the phone, the CSI Scorecard is 
intended for highly motivated persons to self-monitor their 
adherence to a cholesterol lowering diet. My project is the 
initial validation of this newly developed tool. 

First, using the CSI Scorecard score the five food records 
provided. Instructions are included on how to use the 
scorecard in the CSI Scorecard User’s Guide. You_are to 
assume that a nutritionist would initially assist a 
participant in determining their Goal CSI and show how to use 
the CSI Scorecard. For your task, please disregard the 
determination of the Goal CSI and the comparison to the Total 
CSI. You will be asked to comment on the determination of the 
Goal CSI and the comparison of the Total to Goal CSI later. 

Please look up and score the foods in the food records and 
then total the CSI scores for the day. Note on the top of the 
food records the time required to score each food record. 
Overall, scoring may take about 30 minutes. 

Second, please complete the evaluation/critique forms for the 

CSI Scorecard, CSI Scorecard User’s Guide, and the Four Day 

Food Record Worksheet. Your comments will allow me to revise 

and improve the tool and the accompanying directions. 

Third, please return everything, including the CSI Scorecard, 

User’s Guide, and the Four Day Food Record Worksheet with your 

editorial comments in red pen, scored food records, and the 

completed evaluation/critique forms in the enclosed envelop by 

Friday, March 26, 1993. 

If you have any questions, please call me at 202-676-5170 on 

Mondays and Tuesdays or at 703-534-4348 any other time. 
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Your expertise as a research nutritionist and time to complete 

the forms are greatly appreciated. 

Again, thank you for participating in this research project. 

Sincerely, 

Dori T. Mitchell, RD, LD 
Research Nutritionist 
MS degree candidate 

Enclosures 
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Appendix F 

Five food records scored by nutritionists 

Food Record/061 (10th percentile) 
CSI Scorecard 

D. Mitchell 

regular, brewed coffee 
evaporated skim milk 
herbal tea 
Sweet-n-low 

"One Pan Meal" 

Eggbeaters 
chopped celery 
green onions 
peeled potatoes 
chopped green pepper 
turkey sausage link, 

pre-boiled 
sauteed in Pam and 
chicken broth/bouillon 

blueberry bagel, 4"D 
stick margarine (ICBINB*) 
light cream cheese 

caffeine free diet Coke 
light, butter flavor microwave 

popcorn, Orville Redenbacker 
Tootsie Roll candy 
celery stalk 
herbal mint tea 
Sweet-n-low 

"Tuna Casserole" 

canned tuna in spring water 
dry "no yolk" noodles 
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Time to complete: 
start end 

total minutes 

Amount 

30 fl oz 

9 Tb 

20 fl oz 

2 pkts 

1 cup of entire 
recipe below 

equiv. 2 eggs 
2/3 cup 
1/3 cup 
13; cup 
1/3 cup 

% 
1 tsp 

1 Tb 

24 fl oz 

1 cup 

2% oz 
* stalk 
10 f1 oz 
1 pkt 

14 cup of entire 
recipe below = 
1/5 recipe 

6% OZ 
2 0Z 

  

Q ~” 

  

ET
L)
 

TEE 
PP 

T
E
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lowfat/1% butterfat plain yogurt 12 oz 
grated sharp cheddar cheese 
chopped onions 
chopped celery 
corn starch 

lettuce salad 
tomato, medium 
cucumber, medium 
Iceberg lettuce 

red wine vinegar for dressing 
diet 7-UP 

TOTAL CSI 

* I can’t believe it’s not butter 
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2"x1"x1" 

1 cup 

1 cup 

1 Tb 

*5 cup 

W
O
N
 

10 fl oz 

T
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Food Record/039 (25th percentile) 
CSI Scorecard 
D. Mitchell 

Food 

Score 

unsweetened orange juice 
unsweetened prune juice 
skim milk 
plain, cake-type donut holes 
coffee 
Farm Rich non-dairy liquid creamer 

Columbo nonfat yogurt with fruit 
blueberries 
banana 

bran muffin, made with tub 
margarine, skim milk, 
no eggs 

nonfat buttermilk 

"Meatballs and Onions in the Oven" 

lean ground beef 

onions 

olive oil 

tomato sauce 

feta cheese 

Italian bread 

apple with peel 
peach with peel 
diet Coke 

TOTAL CSI 
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Time to complete: 
end 

total minutes 
start 

Amount 

3 fl oz 

3 fl o2 

3 fl o2 

2- 1%"D 

1 cup 

1 Tb 

8 OZ 

1 tsp 

1- 8" 

1-2"X2" 

1 cup 

2 OZ 

8 OZ 

1 Tb 

1 Tb 

1- 1"x1"x1" 

4 0z 

+ medium 
+ medium 
6 fl oz 

Q wn
 

  

ET
 

TT
T 
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Food Record/035 (50th percentile) 
CSI Scorecard 

D. Mitchell 

try
 

ood 

Score 

  

instant decaffeinated coffee 
half-n-half 

skim milk 
unsweetened orange juice 
white bread 
Shedd’s Spread "butter" 

Keebler’s whole wheat, peanut 
butter crackers 

unsweetened apple juice 

hot dog, boiled 
hot dog bun 
coleslaw 

Keebler’s whole wheat, peanut 
butter crackers 

"tacos" 
ground chuck hamburger 
shells 

cheese, American 
sour cream 

unsweetened pineapple juice 

graham crackers 
skim milk 

TOTAL CSI 
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Time to complete: 
start 

Amount 

Oz 

containers N
 O

o 

fl oz 

cup 

slices 

tsp  
N
 

at
’ 

oz 
- 45" long 
cup 
tsp W

e
 

NY
 
&
 

% cup 

2 rectangles 
8 fl oz 

end 

total minutes 

CQ ” 

 



Food Record/015 (75th percentile) 
CSI Scorecard 
D. Mitchell 

ry
 

ood 

Score 
  

"sandwich" 

hard salami 

whole wheat bread 

horseradish mustard 

Kosher dill pickles 
diet Coke 

Hydrox "oreo" cookies 
banana, large 
fun-size 3 Musketeers candy bars 

shredded cabbage 
buttermilk dressing 
"meatloaf" 

made with ground beef 
large egg 
bread crumbs 

ketchup 
dried onion 

microwave potato, 
stick margarine 
carrot sticks 
Hood ice milk sandwich 

large 

apple with peel 

TOTAL CSI 

132 

Time to complete: 
start 

total minutes 

Amount 

1 
1- 35"DxX" 

thick slice 
2 slices 

2 Tbh 

3 chips (2"D chip) 
12 fl oz 

5- 1 3/4 "D 
1 
2- 2"x1"%3/4" 

1 cup 

2 tsp 

6 OZ 

% 
% cup 
1/8 cup 

% Tb 

Tb 
large carrot 

P
R
N
 P 

we
 large 

end 

a “nA 
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Food Record/001 (90th percentile) 
CSI Scorecard 

D. Mitchell 

ry
 

ood 

Score 

  

caffeinated, brewed coffee 
Sweet-n-low 

cream filled donuts 

microwave egg, small 
American cheese 
white bread 
caffeinated, brewed coffee 

Sweet-n-low 

"sandwich" 

deli ham 

American cheese 

pumpernickel bread 
mayonnaise 

diet Coke 

At Popeye’s 
chicken, thigh & leg, 

ate skin 
biscuits 
mashed potatoes 
rice & beans 
cajun rice 
onion rings 

TOTAL CSI 

133 

Time to complete: 
start end 

  

total minutes 

Amount 

10 fl oz 

1 pkt 
2- 3"D 

1 

1 slice = 

2 slices 

2- 10 fl oz 

2 pkts 

3/4 oz 

3 Oz 

1 slice = 

3/4 oz 

2 slices 

2 Tbh 

12 fl oz 

5 OZ 

2- 3"D 

3/4 cup 
1 Tb 

1 Tb 

3- 3%"D 

a ” 

  

AL
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Appendix G 

Nutritionist Evaluation and Critique Forms 

Dori T. Mitchell, RD 
GWU LRC 

CSI Scorecard 

Evaluation and Critique Form 

CSI SCORECARD USER’S GUIDE 

Assumption: The target audience is highly motivated persons 
interested in self-monitoring their adherence to diet. 

Part A 

With a red pen, please make your own editorial comments on the 

CSI Scorecard User’s Guide. 

Part B 

What would you do to make the instructions more 
understandable? 

What would you recommend to make the "purpose" of the CSI 

Scorecard more clearly stated? 

What would you recommend to make the determination of the Goal 

CSI easier? 

What are your comments on the following: 

* general appearance 

* graphic design 

* lay out/organization 

* color 
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* user-friendliness 

What changes would you make regarding the use of abbreviations 

and the common measurements? 

Other comments: 
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Dori T. Mitchell, RD 
GWU LRC 

CSI Scorecard 

Evaluation and Critique Form 

CSI SCORECARD (booklet) 

Assumption: The target audience is highly motivated persons 
interested in self-monitoring their adherence to diet. 

Part A 

With a red pen, please make your editorial comments on the CSI 
Scorecard booklet. 

Part B 

How would you arrange the food groups differently? 

How would you reclassify or rename the food groups 
differently? 

What food groups would you add or delete? 

What foods would you include that were not listed? 

What foods would you delete? 

How would you change the unit measurement &/or size for any of 

the foods listed? 

What abbreviations would you add, delete or change? 
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What "Scoring Rules" would you add, delete or change? 

Do you believe that patients’ "self-monitoring" of their CSI 
intake is a worthwhile activity? Please explain. 

Do you believe that counting grams of fat, or grams or 
calories of saturated fat or total calories would be more 

worthwhile, less worthwhile or no different than counting CSI 
scores for foods eaten? Please explain. 

What are your comments on the following: 

* general appearance 

* graphic design- cover 

- interior 

* lay-out/organization 

* colors- cover 

- interior 

* user-friendliness 

Do you believe that the CSI scoring can be completed ina 

reasonable amount of time? Please explain. 

Is this a "self-monitoring" tool that you would teach and 

encourage your patients/clients to use? Please explain why. 
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Would you recommend that further validation of this tool 
continue? Please explain why. 

ALL constructive criticism is needed to make this a viable 

tool 
and productive project. Your comments are _ greatly 

appreciated. 

Other comments: 
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Dori T. Mitchell, RD 
GWU LRC 

CSI Scorecard 

Evaluation and Critique Form 

FOUR DAY FOOD RECORD WORKSHEET 

Part A 

With a red pen, please make your own editorial comments on the 
Four Day Food Record Worksheet. 

Part B 

What would you do to make the worksheet more understandable? 

What are your comments on the following: 

* general appearance 

* graphic design 

* lay out/organization 

* color 

* user-friendliness 

What comments do you have regarding the use of abbreviations 

on this worksheet? 

Do you have any suggestions on how to record food records 

aifferently that would be better than the worksheet, while 

using the CSI Scorecard? Please explain. 

Other comments: 
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Appendix H 

Description of previous food record collection 

Four-hundred four-day food records (4DFRs) previously 

collected for another study conducted at George Washington 

University Lipid Research Clinic (GWU LRC) were also employed 

in this study. A description of the methods employed for 

collecting the 4DFRs follows. 

One hundred male and female free-living, healthy, federal 

employees responded to a recruitment bulletin notice for the 

GWU LRC Food Frequency Questionnaire (FFQ) Validation study 

(unpublished). This self selected sample received free 

individual nutrition counseling by one of two registered 

nutritionists (ET, BB). Confidentiality of subject identity 

was observed. The GWU LRC FFQ Validation study protocol was 

approved by the GWU Investigational Review Board. 

The following methods were used to obtain the 4DFRs. Subjects 

were asked to keep a usual diet 4DFR (three weekdays and 1 

weekend day). They were scheduled for a return visit with a 

nutritionist in three weeks. At the return visit, subjects 

completed a demographic survey and the GWU LRC FFQ. The 

nutritionists then reviewed the 4DFRs. These were scored 

using the FRR (45). Both nutritionists were trained and 

experienced in food record scoring and certified by the 

Nutrition Coordinating Center (NCC) at the University of 

Minnesota. The 4DFRs were sent to the NCC for Nutrient Data 

System nutrient analysis (62). The 400 4DFRs were analyzed 

for the Cholesterol Saturated Fat Index, among other 

nutrients. 
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Appendix I 

Consent form for CSI Scorecard Nutrition Study 

Consent to Participate in 
the Pilot Testing of the 

Cholesterol, Saturated-Fat Index (CSI) Scorecard 
for self-monitoring of diet adherence. 

Dori T. Mitchell, RD, LD, MS(c), Research Nutritionist 

Nature and Purpose of the Study 

You are being asked to take part in the pilot testing of a new 
dietary adherence, self-monitoring tool, the Cholesterol - 
Saturated Fat (CSI) Scorecard developed by the George 
Washington University Lipid Research Clinic. This study is 
being done to determine if the CSI Scorecard is a useful and 
accurate self-monitoring tool. If the pilot testing of the 
CSI Scorecard is promising then the scorecard will undergo 
further validation in the future. 

This pilot study will include eight to 12 people. You are 
eligible to participate in this study because you were 
eligible and are taking part in one of our other research 
studies. 

Before you give your consent, we want you to read the 

following information and ask as many questions as necessary, 

to be sure that you understand what your participation would 

involve. 

Study Procedures 

Your participation requires that when you come for one of your 

regularly scheduled study visits you will receive the CSI 

scorecard packet. The nutritionist will explain how to use 

the CSI scorecard. During participation in the research 

study, you are asked to keep a three day food record. 

However, on one visit you will be asked to keep a four day 

food record. Then, using the CSI scorecard, — you will 

determine your Total CSI score and then compare it to your 

Goal CSI score. 
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At your regularly scheduled return visit, the nutritionist 
will prepare your food records to be later computer analyzed 
by the Nutrition Data System. After completion of the study, 
you will receive a computer print out of your four day food 
record. 

Lastly, you will participate in a focus group meeting here at 
the clinic with other persons that have completed the CSI 
scoring of their four day food records. The purpose of the 
focus group meeting is for thorough discussion about the CSI 
scorecard, its use, and how it can be improved. The meeting 
will be either audio recorded or video recorded for later 
evaluation by the nutritionist. The focus group meeting is 
expected to last 30 to 60 minutes. The date and time are to 
be determined. 

Possible Risks and Discomforts 

There are no anticipated risks involved with recording of 
dietary intake, use of the CSI scorecard or participation in 
the focus group meeting. 

Possible Benefits of the Study 

As with participation in the research study, you will receive 
ongoing nutrition counseling at no cost to you. In addition, 
you will receive a 32 nutrient analysis of your four day food 
record courtesy of the Lipid Research Clinic after the focus 
group meeting. From your participation and contributions, 
others may benefit from the CSI scorecard in the future. 

Withdrawal from the Study 

You are free to withdraw from this study at any time. Your 

decision either not to participate in this study or to leave 

the study at some point will not affect your future care in 

any way. 

The nutritionist can remove you from the study without your 

consent based on her judgement. You will be notified 

accordingly. 

Ouestions about the Study 

If you have any questions about the study, you should contact 

Dori T. Mitchell, RD, Research Nutritionist, 908 New Hampshire 

Avenue, NW, 5th floor, Washington, DC, 20037. Mrs. Mitchell 

may be reached by phone at 202-676-5170. If there are any 

questions regarding rights as a research participant, contact 
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ar George Gasparis, of the GWU Office of Human Research, 202- 
-2715. 

Compensation 

We do not expect any injury as a result of this study. The 
George Washington University which is conducting this 
research, does not furnish any funding for medical treatment 
or compensation for human subjects in the event the research 
results in physical injury. In the event of such injury the 
University will make available only immediate and essential 
medical treatment including hospitalization, subject to the 
normal financial arrangements for payment; and the University 
assumes no responsibility for unrelated medical problems, nor 
does it have funds for compensation of any losses resulting 
from such injury. 

Confidentiality 

By signing this consent form, you allow authorized 
representatives of the Food and Drug Administration (FDA) and 
the George Washington University on Human Research to review 
all medical records pertinent to the study. This type of 
review will not affect the confidentiality of these medical 
records. Your identity will not otherwise be released except 
as may be required by law. The results of your CSI scoring, 
food records and comments made in the focus group may be 

published for scientific purposes provided your identity is 
not revealed. 

Study Sponsor 

The Lipid Research Clinic 
George Washington University Medical Center 
908 New Hampshire Avenue, NW 
Washington, DC 20037 

Consent 

I have read, or had read to me, the above information before 

signing this consent form. I have been offered ample 

opportunity to ask questions and have received answers that 

fully satisfy those questions. If I do not participate or if 

I discontinue my participation in this study I will not be 

penalized and I will not give up any of my legal rights. I 

hereby volunteer to take part in this study. 
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Signature of Participant Date 

  

  

  

  

Signature of Witness Date 

Signature of Nutritionist Date 

1/93 
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Appendix J 

Participant instructions for CSI Scorecard Nutrition Study 

CSI SCORECARD NUTRITION STUDY 

By participating in the pilot testing of our new nutrition 
education tool, you will learn how to better "self-monitor" 
your adherence to a cholesterol lowering diet at home. 

Instructions for Nutrition Study 

1. Record your dietary intake for the Thursday, Friday, 
Saturday, and Sunday before your next clinic visit (for 
most persons this will be in four weeks, for some it will 
be in two weeks) on the Four Day Food Record Worksheet 
provided. 

2. Re-read the CSI Scorecard User’s Guide to refresh your 

memory on how to use the CSI Scorecard booklet correctly. 

3. Be very specific in describing how food was prepared and 
portion sizes consumed. See the attached sheet "General 
Instructions for Dietary Record Keeping" for food record 
keeping tips. 

4. Bring your completed Four Day Food Record Worksheet, the 
CSI Scorecard, the CSI Scorecard User’s Guide, and the 

demographics sheet to your next visit (this nutrition 
education tool is still under development and must be 
returned to GWU LRC). 

5. Call Dori T. Mitchell, RD if you have any questions at 
202- 676-5170 (Monday and Tuesday) 8 am - 4:30 pm or at 
703- 536-3824 (any other time). 

What to expect at your next visit: 

Your return visit will be on a Tuesday morning. Your blood 
sample will be collected. Then the dietitian will review your 
four day food record worksheet in detail with you so it can be 

later analyzed by a computer program. Additionally, she will 
collect the CSI Scorecard, the CSI Scorecard User’s Guide, and 
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the demographics sheet from you. After your clinic visit, you 
will attend a focus group meeting from approximately 11:00 - 
12:00 o’clock pm. 

Your participation and comments in the focus group meeting are 
vital to the successful development of this nutrition 

  

education tool here at GWU LRC. During the focus group 

meeting, we will ask you questions regarding your experience 
using the CSI Scorecard at home. As noted in the Informed 

Consent, we will audio tape the meeting for later research 
analyses. The focus group meeting will last no more than one 
hour and refreshments will be served. You will receive a 
complimentary nutrient analysis of your four day food record 
shortly after the focus group meeting. 
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Appendix K 

Participants Demographics Form 

CSI SCORECARD NUTRITION STUDY 

Demographics Information 

Name: 
  

Gender: {] Male 
[] Female 

Age: years 

African-American 
American Indian 
Asian 
Caucasian 
Hispanic 
Other: 

Race: 

Grade School 
High School/GED 
Vocational 
some college 
Associate degree 
Bachelor degree 
some post graduate 
Master degree 
Doctorate degree 

Education: 

unemployed 
retired 
homemaker 
student 
employed: occupation: 

Employment: 

R
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[) full-time 
[] part-time 
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Appendix L 

Formative Evaluation Group Meetings discussion outline 

May 11 & 18, 1993 

5 minutes: Introduction 

Good Morning, my name is Dori Mitchell. I will be the 
moderator of this morning’s focus group meeting. 

I welcome you and thank you for participating in the 
development and testing of the CSI Scorecard. 

The purpose of this group meeting is for us to discuss your 
opinions regarding the CSI Scorecard. Your impressions of the 
CSI Scorecard are very important to us. So please, be open 

and honest about your experience using the scorecard, both the 
problems and benefits. Don’t worry about what I think or what 
your neighbors think. We are here to exchange opinions and 
have fun while we do it. 

We will be audio recording the meeting for research purposes. 
Your identity will be kept confidential at all times. 

Please speak up and please speak one at a time, so all 
comments may be heard and recorded. I will play traffic cop 
so all get a chance to share their thoughts. 

We will follow a time line for each question, so we can 
end promptly at 12 noon. 

Before we begin, I would like us to introduce ourselves to 

each other. 

10 minutes: General Questions 

"Well let’s get started..." 

Describe why you would or would not want to use this “"self- 

monitoring" tool. 
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Describe how much time it took you to score your food records. 
Was this a reasonable and worthwhile amount of time? 

Do you believe that counting grams of fat, or grams or 
calories of saturated fat or total calories would be more 

worthwhile, less worthwhile or no different than counting CSI 
scores for foods eaten? 

10 minutes: USER’S GUIDE 

"Now let’s discuss the User’s Guide..." 
(pass out User’s Guides for participants to review while 
discussing it) 

What would you do to make the User’s Guide more 
understandable? 

What are your comments on the following: 

* general appearance 

* graphic design 

* lay out/organization 

* color 

* user-friendliness 

What would you recommend to make the stated "purpose" of the 

CSI Scorecard more clear? 

What would you recommend to make the determination of the Goal 

CSI easier? 

For those with an activity level more or less than "moderate", 

how would you suggest the instructions be adjusted to 

determine the Goal CSI? 
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How could the guidelines and examples for determining the CSI for various portion sizes be made more clear? 

If you found the terms "modified" and "typical" confusing, how could the terms be made more clear? 

What changes would you make with the use of the common measurements? 

Any other comments about the User’s Guide?: 

30 min: CSI SCORECARD (booklet) 

(pass out booklets) 

What are your comments on the following: 

* general appearance 

? size 
? laminated cover 

* graphic design- cover 

- interior 

* lay-out/organization 

? staple bind 
? tabs 
? index 
? spiral 

* colors- cover (show samples) 

- interior (show samples) 

* user-friendliness- ? same or abridged User’s Guide 
instructions 

shading of lines 
use of bolding 
carry over headings 
start new sections on right side 
of page 

V
e
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? Daily Goals- useful? prefer USDA 
Pyramid? 

Were the Scoring rules understandable or confusing? 

How could the Scoring Rules be made easier to understand? 

Would it be best to put all Scoring Rules together in one 
section, or in the related food categories as in the present 
edition, or would putting a ! next to the foods that may 
require a Scoring Rule be more helpful? 

What "Scoring Rules" would you add, delete or change? 

How would you arrange the food groups differently? 

How would you reclassify or rename the food groups 
differently? 

What food groups would you add or delete? 

What foods would you include that were not listed? 

What foods would you delete? 

How would you change the portion size for any of the foods 
listed? 

How would you change the pictures of portion sizes used to 
enhance estimating portion sizes. 

What abbreviations would you add, delete or change? 

Other comments about the CSI Scorecard booklet? 

5 min: FOUR DAY FOOD RECORD WORKSHEET 

(pass out 4DFRW) 

What are your comments on the following: 
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* general appearance 

? size 
? # day(s) per page 

* graphic design 

* lay out/organization 

* color 

* user-friendliness 

? instructions on the sheet 

? abbreviations 

? how change 

What would you do to make the food record worksheet more 

understandable? 

Other comments about the 4DFRW?: 

Ending: 

Thank you all very much. 

At your next clinic visit, You will get the computerized 

nutrient analysis. 
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Appendix M 

Letter requesting donation from Health Valley Foods 

Barbara Luboff, MS, RD 

Director of Education 
Health Valley Foods, Inc. 
16100 Forthill Blvd. 
Irvindale, CA 91706-7811 

April 20, 1993 

Dear Ms. Luboff, 

We are requesting fifteen copies of your company’s wonderful 
cookbook, Cooking Without Fat. 

We are conducting a special nutrition education study here at 
GWU Lipid Research Clinic. Actually, we have developed a new 
"self-monitoring" nutrition education tool that persons can 
use to monitor their adherence to a cholesterol lowering diet. 

Participants will be attending a focus group meeting as part 
of the validation process of the tool. As an incentive and 
reward for participating in the study, we would like to give 
them your wonderful cookbook. These participants are learning 
to purchase, prepare, and consume a low fat, low cholesterol 
diet. We believe having and using your cookbook would be an 
invaluable resource to then. 

We would be grateful for your donation of the cookbooks. This 

nutrition research project has not received any outside 

funding; therefore, any contribution to enhance subject 

participation in the development of what we believe to be a 

promising, future nutrition education tool for the general 

population would be greatly appreciated. If you need 

additional information, please call me. 

Thank you in advance for considering our request. 

Sincerely, 
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Dori T. Mitchell, RD, LD 
Research Nutritionist 
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Appendix N 

Personal communications reference list 

Belli, Gabriella, PhD, Professor of Statistics, VA Tech, Falls 
Church, VA, 703-698-6000 

Caggiula, Arlene, PhD, RD, Cholesterol Lowering Intervention 
Program, University of Pittsburgh, PA, 412-624-3158 

Connor, Sonya, MS, RD, Nutritionist, Oregon Health Sciences 

University, Portland, OR, 503-494-7775 

Dowdy, Alice, MS, RD, Research Nutritionist, Northwest Lipid 

Research Clinic, Seattle, WA, 206-223-3318 

Gans, Kim, PhD, MPH, Project Director, Pawtucket Heart Health 

Program, Pawtucket, RI, 401-729-2866 

Goor, Ron, PhD, Eater’s Choice, Bethesda, MD, 301-897-9360 

Kayman, Susan, DrPH, RD, Senior Consultant, The Permanente 

Medical Group, Inc., Oakland, CA, 510-987-2344 

McManus, Cathy, MS, RD, Research Nutritionist, Brighams and 

Womens Hospital, Boston, MA, 617-732-7493 

Snetselaar, Linda, PhD, RD, Lipid Disorders Training Center, 

The University of Iowa College of Medicine, Iowa City, IA, 

319-335-8203 
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EMPLOYMENT 

EDUCATION 

MEMBERSHIPS 

VITA 

Dori T. Mitchell, MS, RD, LD 

Research Nutritionist, 
George Washington University Lipid Research 
Clinic, August 1989 - present. 

Nutrition Consultant/Private Practice, 
1145 19th St., NW, Suite 600, Washington, DC, 
June 1984 - present. 

Writer, Nutrition Consultant, 
American Institute for Cancer Research, 
1985 - present. 

Clinical Nutritionist, 
Georgetown University Medical Center, 

December 1983 - March 1988. 

Clinical Nutritionist, 
Washington Hospital Center, Saga Corporation, 
August - December 1983. 

Master of Science Candidate (9/93), 
Human Nutrition and Foods, 
Virginia Polytechnic Institute and State 
University 

Bachelor of Science (1983), Cum Laude, 
Virginia Polytechnic Institute and State 
University, Coordinated Undergraduate Program 
in Dietetics 

American Dietetic Association 
Virginia Dietetic Association, VDA LINES 

co-editor 
Northern District Virginia Dietetic Association 

Committees 
Sports and Cardiovascular Nutrition Practice 

Group/ADA 
Diabetes Care and Education Practice Group/ADA 
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ACTIVITIES 

AWARDS & 

HONORS 

Consulting Nutritionists-Private Practice 
Group/ADA 

Chesapeake Bay Area Consulting Nutritionists 
Phi Upsilon Omicron National Home Economics 

Honor Fraternity 
Omicron Delta Kappa National Honorary Leadership 

Society 

American Heart Association/Nation’s Capital 
Affiliate: Board of Directors, Nutrition 
Education Committee Chair, Annual 
Symposium Planning Committee Chair, 
Speakers Bureau, Active Volunteer 

Arlington, Virginia Cooperative Extension 
Service Advisory Council, Chair 

Virginia Dietetic Association Recognized Young 
Nutritionist of the Year, 1988 

VA Tech Raville Outstanding Graduate Student 
Award, 1992 

Signature Dues PY Dahil 
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Salads 
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Desserts 

Cakes/Pastries/Cookies 

Pies 
Puddings 
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. Scoring Rules 3 
There are Scoring Rules (SR) in each food section 

to remind you to score fats and other toppings 

added to prepared foods. 

  

Abbreviations 
approx approximately 

avg average 

cnd canned 

cont container 

D_ diameter 

  

    
floz fluid ounces med medium 

Ig large mod modified 

mayo mayonnaise 
pe piece 

pkt packet 
rd round 

rect rectangle 

sl _ slice 

sm small 
Tb tablespoon 
tsp teaspoon   typ __ typical 
wh whole 

SEM THEN 
  
  

The CSI is based on the work of 
Sonya L. Connor, MS, RD and 

William E. Connor, MD 
Oregon Health Sciences University 

  

    Food CSI Scores from the University of Minnesota Nutrition 
« Data System 

y



  

( BEVERAGES/ALCOHOL 

ALCOHOL 
Brandy Alexander, 6 fl oz 

Grasshopper, 6 fl oz 

Irish cream, | & 1/2 fl oz 

Pina colada, 6 fl oz 

White Russian, 6 fl oz 

BEVERAGES I cup 

cafe au lait, mod 

typ 
cappucino, mod & typ 

cocoa, mod 

typ 
egg nog, mod 

typ 
milkshake, mod & typ 

  

  

SR 
* Unless noted above, alcohol, coffee, fruit juice, 

soda, and tea have a CSI of 0. 

© For coffee or tea score “creamer”. If unknown 

amount, score 1 Tb liquid creamer or | tsp 

powder creamer per | cup. 
For cocoa or coffee drinks score whipped top- 

pings. 

ic io      



  

(BGGS/BREAKFAST DISHES 

EGGS 
deviled, 1/2, mod & typ 

egg substitute, 1/4 cup =1 egg 

egg, white, 1 

whole, 1 

yolk, 1 

egg salad, 1/2 cup, mod 

typ 
omelet/scrambled, 2 egg whites 

with low-fat cheese 

with ham/low-fat cheese 

2 whole eggs, plain 

with regular cheese 

with ham/reg cheese 

BREAKFAST DISHES 

crepe, 1, mod 

typ 
French toast, | sl, mod 

typ 
quiche: see PASTA & MIXED DISHES 

  

  

SR 
* For eggs score added fat, cheese, and “meats.” 

Score 1 tsp appropriate fat per egg. 

m4 _ [2]      



  

/ FAT SPREADS, OILS, SALAD DRESSINGS, 
GRAVIES & SAUCES, NUTS & SEEDS 

FAT SPREADS CSI 

butter, 1 tsp 

margarine, | tsp, diet 

liquid, tub, stick 
mayonnaise/mayo-type, 1 Tb, fat-free 

reduced calorie 

regular 
shortening, | tsp 

OILS I tsp 

canola, safflower, sunflower 

corn, olive, peanut, soybean 

SALAD DRESSING I Tb 
blue cheese, low cal 

regular 

fat-free 

French, low cal 

regular 
Italian, Russian, Thousand 

Island, low cal 

regular 
oil-free 

oil & vinegar, low cal & regular 

ranch, low cal & regular 

GRAVIES & SAUCES 1/4 cup = 4 TB 

au jus 
barbecue 

caramel 

bs [3 |      



  

A 

cheese, mod 

typ 
chocolate 

gravy: beef, chicken, turkey, 

mushroom, mod 

typ 
hollandaise 

marinara, mod 

typ 
pesto 

tartar 

tomato/spaghetti, no meat 

white, mod 

typ 

NUTS & SEEDS 1 Tb 

almond, hazelnut/filbert, pecan, walnut 

Brazil, cashew, peanut, pinenut, 

pistachio, macadamia, mixed nuts 

peanut butter 

pumpkin, sesame 

sunflower, hulled 

  

  

  

SR 

®& If unknown if butter or margarine used, score as stick 

margarine. 

® if “oil-blend” oil, score predominant oil listed on label. 

fa   
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& For sandwiches, score 1 Tb applicable “mayo” per sandwich.   
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i a 
* For salads, score 1 Tb appropriate salad dressing 

per 1 cup salad. 
*¥ For gravies and sauces added to “meats” score 1 

Tb per 2 ounces of “meat”. 

| FRUITS, VEGETABLES, SALADS 

FRUITS 

avocado, 1/4 med 

coconut, raw, 2"x2"x1/2” 

shredded, 1 Tb 

fruit: canned, dried, fresh, 

frozen, juices, sauces, relishes 

olives, 5 med 

VEGETABLES 

onion rings, 6 

potato, baked, 1 

French fried, 10 strips 
mashed, 1/2 cup, mod & typ 
scalloped, 1/2 cup, mod 

typ 
vegetables: canned, fresh, 

frozen, juices, relishes 

breaded & fried, 1/2 cup     [5]  



  

(SALADS 

Caesar, | cup, mod & typ 

coleslaw, 1/2 cup, mod 

typ 
fruit, 1/2 cup, with cream 

with non-dairy whipped topping 

macaroni, 1/2 cup 

potato, 1/2 cup, mod 

typ 
tabbouleh, 1/2 cup 

three bean/bean salad, 1/2 cup 

waldorf, 1/2 cup, mod 

typ 

NO
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SR 
¥ Unless noted above, fruits and vegetables pre- 

pared without fat have a CSI score of 0. 
* For salads score added dressings, croutons, 

seeds, and “meats.” 
¥ For salad, if unknown amount of salad dressing, 

score 1 Tb appropriate salad dressing per 1 cup 
salad. 

* For potatoes score added butter, margarine sour 
cream, sauces. 

¥ For vegetables score added fats, oils, sauces, 
cheese, nuts. 

* For stir-fried vegetables, if amount of oil un- 
known, score 1 tsp oil per 1 cup vegetables. If 
oil unknown score as corn/soybean oil. 

For restaurant prepared vegetables and if un- 
known if fat used score 1 tsp stick margarine 
per 1 cup vegetables. 

L a]     
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MILK & MILK PRODUCTS: 

CHEESE, YOGURT, CREAM 

MILK I cup 

buttermilk: skim, 2%/low-fat 

whole 

chocolate, 2 %/low-fat 

whole 

skim or non-fat dry milk, 

reconstituted 

1% 

2% 

whole 

CHEESE 

cheese, | oz (1/4 cup), 

low-fat (<6g fat/oz) 

part-skim 

whole milk (<10 g fat/oz) 

oil-filled 

cottage, 1/2 cup, dry curd 

low-fat (2%) 

creamed (4%) 

cream, | Tb, light 

regular 

Parmesan, 1 Tb 

ricotta, 1/2 cup, low-fat 

part-skim 
whole milk 

spread, 2 Tb (1 02), typ 

\e [7| 
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YOGURT 

frozen: see SNACK FOODS, DESSERTS 

plain or fruit flavored, 1 cup 

non-fat 

low-fat 

whole milk 

CREAM 

coffee creamer, non-dairy, 

liquid, 1 Tb 

powder, | tsp (1 pkt) 
half-n-half, 1 Tb (1 cont) 

heavy, 1 Tb 

light, 1 Tb 

sour, | Tb, imitation & light 

regular 

whipped heavy cream, | Tb 

whipped topping, | Tb 

  

  

  

SR 

loz Cheese   
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* For yogurt score added nuts, toppings, sauces. 

     



  

(PASTA & MIXED DISHES, PIZZA,SOUP _») 
CSI 

PASTA DISHES 

beef & noodle, 1 cup, mod 

typ 
chicken & noodle, 1 cup, mod 

typ 
lasagna, 3"x3", mod 

typ 
vegetable 

macaroni & cheese, | cup, mod 

typ 
manicotti, 1 tube, mod & typ 
ravioli, 1 cup, cheese/meat 

spaghetti with clam sauce, | cup 

spaghetti with meat sauce, 1 cup 

mod & typ 

tortellini, 1 cup, cheese 

meat 

tuna & noodle, 1 cup, mod & typ 

MIXED DISHES 

burrito, 1 lg, bean 

beef 

chicken 

chili, 1 cup, without meat 

with meat 

egg roll/spring roll, 1 

enchilada, | lg, beef 

cheese 

chicken 

meatball, 2"D, mod 

OP [9] 
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meatloaf, 3 oz, mod 

typ 
quiche, 1/7-9", mod 

typ 
stew, beef & veget, 1 cup, mod 

typ 
stuffed cabbage, 1, mod 

typ 
stuffed pepper, 1, mod 

typ " 
taco, | med, beef iY 2 

chicken 

PIZZA Ps 

deep dish, 1/8-14"D, plain, vegetable 

thin crust, 1/8-14"D, plain, vegetable 

SOUP I cup 

bean: black, lentil, split pea 

bouillon, broth, consomme 

broth based: beef/chicken noodle, fat-free, 

minestrone, vegetable 

cream: celery, mod 

typ 
chicken, mod 

typ 
mushroom, mod 

typ 
tomato, mod 
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gazpacho 

hot & sour 

New England clam chowder, mod 

typ 
onion 

  

  

  

  

  

SR 
* For mixed dishes and soup score added toppings 

such as cheese, sauces, gravies, croutons. 

* For pizza score 1/2 oz “meat” or extra cheese 
topping per slice. 

PROTEINS: BEANS, SEAFOOD, POULTRY, 
MEAT, ORGAN, PROCESSED 

_| BEANS 1/2 cup 

beans: black, black-eyed peas, 

garbanzo, great northern, 

green peas, kidney, 

lima, navy, pinto 

lentil, split pea 

refried, mod 

typ 
soybeans 

tofu, 2 1/4”’x 1 3/4"x11/2” (4 oz) 

Me [21 
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SEAFOOD 

FISH 3 oz 

fish sticks = 4 sticks 

fried fish 

herring, pickled = 6 pc 

salmon 

sardines = 7 

swordfish 

trout 

tuna, water pack 

oil pack 

white fish: cod, flounder, haddock, 

halibut, perch, red snapper, 

sole 

SHELLFISH 3 02, shell removed 

clams, = 7 steamers 

crabcake, 3"D, mod 

typ 
crabmeat 

crayfish = 6 
lobster, 1 tail= 4 oz 

oysters = 12 med 

scallops = 6 lg 

shrimp = 17 med 
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POULTRY 3 oz 

chicken/cornish hen/turkey: 

light meat, no skin 

light meat, with skin 

dark meat, no skin 

dark meat, with skin 

wing, with skin = 3 wings 

fried chicken 

ground chicken/turkey 

duck/goose, domestic, without skin 

with skin w
b
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BEEF 3 oz 

ground, 15 %, extra lean 

20 %, most fast food 

25 %, regular 

roasts: round, sirloin 

tenderloin 

blade, chuck 

steaks: cube, round, sirloin 

Delmonico, filet mignon, flank, - 

New York strip, porterhouse, 

rib-eye, T-bone, tenderloin 

stew meat, trimmed 

untrimmed 

LAMB 3 oz 

leg 

loin, trimmed 

untrimmed    



  

(PORK 3 0Z 

chops 

roast 

ham, cured 

spareribs = 6 med 

tenderloin 

VEAL 3 oz 

cutlet, loin 

ORGAN MEATS 3 oz 

giblets 

liver: beef 

chicken 

tongue 

PROCESSED MEATS 

bacon: Canadian, | sl 

strip, 1 sl 

beef/pork: 

bologna, 1 oz 

ham, | oz, low-fat 

regular 

hot dog, 1 reg 

Kilbasa, Knockwurst, 

Polish sausage, | 

liverwurst, 1 oz = 1 sl 

pastrami, 1 oz 

roast beef, 1 oz 

salami: 1 oz, beef & pork 

Genoa 

\ ra      



  

sausage, beef/pork, 

2 links/1 patty 
Italian, 1 oz 

chicken/turkey: 

bologna, | oz 

ham, pastrami, | oz 
hot dog, | regular 

salami, 1 oz 

  

  

  

SR 
© For cheese see MILK & MILK PRODUCTS 

© For “meat” salads (tuna, chicken, etc...) score 
1 Tb appropriate “mayo” per 1 cup 

* For wild game score as flank steak 
* For gravies or sauces added to “meats” score as 

1 Tb per 2 ounces “meat” 

SNACK FOODS, DESSERTS, CANDIES 

SNACK FOODS 

bagel chips, 1 cup 

cheese balls, puffs, twists, 

1 cup 

chips: corn, potato, tortilla, 1 cup 

dip, sour cream, 1/4 cup, mod 

typ 
granola bar, 1 oz = 1 bar 

guacomole, 1/4 cup 

hummus, 1/4 cup 

party mix, 1 cup 
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popcorn: | cup, air-popped, plain 

oil-popped 

microwaved 

cheese 

caramel 

pretzels, 1 oz = 1 sm bag 

trail mix, 1 cup 

m
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DESSERTS 

Cakes & Pastries 

angel food, 3"x3"x1" 

cake, frosted, 3"x3"x1", mod 

typ 
carrot cake, frosted, 3"x3"x1" 

cheesecake, 1/8-9"D, mod 

typ 
cinnamon roll, 1-4"D 

coffee cake with topping, 3"x3"x1" 

Danish pastry, 1-4"D 

doughnut, 1-3"D 

pound cake, 3"x3"x1" 

Cookies 

brownie, 2"x1"1", mod 

typ 
chocolate chip, 2-2"D, mod 

typ 
ginger snap, vanilla wafer, 6-2" D 

newton-type, 3 

oatmeal, 2-2"D, mod & typ 

S [is      
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peanut butter, 2-2"D, mod & typ 

sandwich, 2 

sugar, 2-2"D, mod & typ 
fudgsicle, 1 

ice cream: | cup, light 

store brand 

rich brand 

premium 

ice cream bar, choc coated, 1 

gourmet 

ice cream sandwich, 1 

ice milk, 1 cup 

ice milk bar, choc coated, | 

ice milk sandwich, 1 

popsicle, | 

sherbet, 1 cup 

yogurt: 1 cup, non-fat 
low-fat 

whole milk 

Pies 1/7-9"D 

chocolate cream 

fruit: single crust 

double crust 

lemon meringue 

pecan 

pumpkin 

turnover, fruit, 1-5"D 
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Puddings 1/2 cup 

all flavors, mod 

typ 
choc mousse 

custard 

pudding popsicle, 1 

CANDIES 

caramel, 2 pc 

carob coated peanuts, | Tb 

carob coated raisins, 1 Tb 

chocolate covered peanuts, 1 Tb 

chocolate coated raisins, 1 Tb 

fudge, 2"x" pc 

hard candy, jelly beans, 1 Tb 

milk chocolate, 1.5 oz bar 

peanut brittle, 1.5 oz bar 

yogurt coated peanuts, 1 Tb 

yogurt coated raisins, | Tb m
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SR 
* For “buttered” popcormm score 2 tsp appropriate 

fat per 1 cup popcorn. If unknown fat, score as 
stick margarine. 

For ice cream, pie, or gelatin desserts score 

added toppings, sauces. 
For “fat-free” desserts and snacks, the CSI score 

is O. 
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STARCHES: BREADS, CEREALS, 
CRACKERS, GRAINS, PASTA 

BREADS 

bagel, 1 med 

biscuit, 1 med, mod & typ 

bread: 1 sl/1 sm roll, white, whole 

wheat, rye, pumpernickel, raisin 

cheese, 1 sl 

cornbread, 3"x3"x1", mod 

typ 
crescent roll, 1 

croissant, 6" 

croutons, 1/4 cup 

egg/challah, 1 sl 

English muffin, 1 wh 

hamburger or hot dog roll, 1 wh 

muffin, 1 med, mod 

typ 
pancakes, 3-4"D, mod & typ 

pita, 1 med 

pizza crust, 1/2 - 6" D 

quick: | sl, banana, nut, zucchini 
mod 

typ 
taco shell, 1-5"D 

tortilla, corn, 1-5 1/2”D 

white flour, 1-8"D 

whole wheat, 1-8"D 

fried, 1 

stuffing, 1/2 cup, mod & typ 

waffles, 1-7"D, mod & typ 
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(CEREALS 
breakfast cereal: cold & hot, 1 cup 

granola, 1 cup, mod 

typ 
wheat germ, | Tb 

CRACKERS 1 0z 

breadsticks = 3 med 

butter = 9 

cheese = 28 

fat-free 

flatbread = 4 sl 

graham = 4 sq 

matzo = | sl 

melba = 8 rd, 6 rect 

multi-grain = 11 

rice cakes = 3 

triscuit-type = 6 
ritz-type = 8 

rye wafer/krisp = 4, plain 

seasoned 

saltines/soda = 11 

sandwich-type: 
cheese, peanut butter = 3 

toast thins = 14 
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GRAINS I cup 

barley, bulger, couscous 

rice: all types, plain 

fried 

mixes with fat 
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PASTA I cup 

chow mein noodles 

egg noodles 

pasta: all types 

mixes with fat 

ramen noodles 
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* For “buttered” bread, crackers, muffins, 
pancakes, or waffles score applicable fat spread. 
If amount unknown, score 1 tsp fat per slice or 
1/2 English muffin or bagel. If unknown type of 
fat score as stick margarine. 

* For pasta and rice score appropriate oils, fats, 
sauces, cheeses. 

* For tortillas score fillings. 

  

Common Measurements 
3 tsp 1 Tb 

1 cup 8 floz= 16 Tb 

1 fl oz 2Tb 
1/4 cup protein 1 oz protein = 4 Tb 

  

A ruler for measuring is on outside cover.      



  

  

Pictures of Portion Sizes s) 

Three ounces of cooked animal protein is equal to 
the size of adeck of playing cards (see below). For 
example, a small chicken breast, large chicken 
thigh, 3/4 cup tuna fish, hamburger patty the size 
of a mayonnaise jar lid or two thin pork chops are 
equal to 3 ounces. 

  

       



  

( Pictures of Portion Sizes > 
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Actual Size 
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Purpose: The Cholesterol-Saturated Fat Index (CSI) Scorecard allows you to tally your dietary 

intake of cholesterol and saturated fat. Each food listed in the scorecard has a “CSI score” 

that reflects the amount of cholesterol and saturated fat in that food. Both dietary cholesterol 

and saturated fat are known to raise your blood cholesterol. 

You will compare your Total CSI score to your Goal CSI score to see how well you are pro- 

gressing with your cholesterol lowering eating plan. 

How to determine your Goal CSI score 

1. With your nutritionist, decide on your “desirable body weight”. 

Your desirable body weight is pounds. 

2. Multiply your desirable body weight by 13.5 calories per pound (for moderate activ- 

ity). This is the estimated calories you need to maintain weight. 

Example: 140 pounds x 13.5 calories per pound = 1890 calories per day. 

Round off to the nearest 100. Example: 1900 calories per day. 

For weight reduction, subtract 300 to 400 calories per day. 

Example: 1900 calories - 300 calories = 1600 calories per day. 

pounds x 13.5 calories per pound = calories per day. 

3. Look up the Goal CSI that matches your calorie level in the chart below. 

For example, the Goal CSI for 1600 calories is 33. 

  

- Goal CSI's for the Step 1 Diet (<30% fat, <10% saturated fat, <300 mg cholesterol). 

      
Calories Goal CSI Calories Goal CSI 

1000 26 2000 37 

1100 oF 2100 39 

1200 28 2200 40 

1300 30 2300 41 

1400 31 2400 42 

1500 32 2500 43 

1600 33 2600 44 

1700 34 2700 45 

1800 35 2800 46 

1900 36 2900 48 

3000 49 
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Your Goal CSI Score is . Write your Goal CSI on the bottom of the Four 
Day Food Record Worksheet. 

By selecting lower fat and lower cholesterol containing foods you can meet your Goal CSI score. 
Some days you may consume less fat and cholesterol rich foods and some days you may 

consume more of these foods. Aim for your average Total CSI score to be less than your 

Goal CSI score. For example, for a 1600 calorie level the goal is to consume a diet with less 
than a Total CSI score of 36. 

How to keep your CSI score 

1. Record your dietary intake for 3 work days and | non-work day or any four days of 

typical eating. After each meal or snack, write all the foods consumed and how 

much on the Four Day Food Record Worksheet. Then look through the CSI 

Scorecard for the foods eaten. On your worksheet, write down the CSI score in the 

CSI score column. If you ate less than or more than the stated portion size noted, 

adjust the CSI score accordingly. 

Example #1: 3 ounces of flank steak has a CSI score of 6. But you ate 6 ounces. So 

you would multiply the CSI score by 2 for a CSI score of 12 (CSI of 6 x 2 servings = 
12 CSD. 

Example #2: You drank 1/2 cup of 1% milk. One cup of 1 percent milk has a CSI 

score of 1. So score as 0.5 (CSI of 1 x 0.5 serving = 0.5 CSI). 

Pictures of portion sizes are in the CSI Scorecard to assist you in estimating correct 

portion sizes. 

2. Select the CSI score of the food with the closest resemblence to what you ate. 

All foods are listed in cooked amounts. 

Modified (mod) foods are lower in fat, prepared with non-fat, low-fat or cholesterol- 

free ingredient substitutes. 

Typical (typ) foods are generally prepared with fat and cholesterol containing 

ingredients. 

. Break combination and mixed dishes down to their individual components. 
Commonly consumed mixed dishes are in the scorecard. 

Example: For a sandwich score the bread, filling, and fat spreads.     
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4. If a food is not listed, bring it to the attention of your nutritionist, or score the food \ | 

with the closest resemblence to what you ate. If you know the saturated fat and 

cholesterol content of an unlisted food, the CSI score can be determined with the 

following formula: 

(1.01 x grams of saturated fat) + (0.05 x milligrams dietary choles- 
terol). 

Blank lines are available in each section for you to add frequently consumed foods. 

At the end of each day add up the CSI scores for the Total CSI. 

. At the end of four days, average the daily Total CSI scores to determine your average 
Total CSI Score. 

If your average Total CSI score is equal to or less than your Goal CSI Score, then you 

are making good progress in your cholesterol lowering efforts. 

If your average Total CSI score is greater than your Goal CSI score, then you and 

your nutritionist can discuss lower fat and lower cholesterol food choices. 

Y Scoring Rules ¥ 

There are Scoring Rules (SR) in each food section to remind you to score fats and other 

toppings added to prepared foods. 

Abbreviations _   

| Common Measurements 
| approx approximately 3tsp = 1Tb 

| avg average 1 cup 8 floz=16Tb . 
cnd_ canned lfloz = ° 27h 

cont container 1/4 cup protein = _ 1 ozprotein=4Tb 
D_ diameter 

floz fluid ounces | piece 
lg large | packet 

mayo mayonnaise | round 
med medium | rectangle 
mod modified slice 

: small 
SL tablespoon 

teaspoon 
typical 

whole 

inch     
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FOUR DAY FOOD RECORD WORKSHEET 
  

DAY 1/Date 

SMTWTFS (Circle) 

DAY 2/Date | 
SMTWTFS____ (Circle) 

  
    FOOD CsI CsI | AMOUNT SCORE FOOD AMOUNT scoRE. 
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CSI Scorecard 
FOUR DAY FOOD RECORD WORKSHEET 

DAY 3/Date DAY 4/Date 

SMTWTFS (Circle) || SMTWTFS (Circle) 

  

  

CSI CSI 
FOOD AMOUNT SCORE AMOUNT SCORE 
  

  
i 
| 
| 
| 
| 

              
TOTAL CSI SCORE: Es 

DAY 1 
DAY 2 
DAY 3 

Comments Comments DAY 4 

Xe AVG TOTAL CSI SCORE 
GOAL CSI SCORE 
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/Purpose: The Cholesterol-Saturated Fat Index (CSI) Scorecard \ 
allows you to score each food you eat based on the amount of 
cholesterol and saturated fat in that food. Each food listed in 
the scorecard has a “CSI score” that reflects the amount of 

cholesterol and saturated fat in that food. Both dietary 
cholesterol and saturated fat are known to raise your blood 

cholesterol. You will compare your Average CSI to your 
Goal CSI to see how well you are progressing with a choles- 
terol lowering diet. See the User's Guide distributed with the 

CSI Scorecard to determine your Goal CSI. 
How to Keep your CSI Score: 
* Record your dietary intake for any four days of typical 
eating. After each meal or snack, write all the foods con- 
sumed and how much on the Four Day Food Record 
Worksheet. Then look through the CSI Scorecard for the 

foods eaten. On your worksheet, write down the CSI score in 
the CSI score column. If you ate less than or more than the 
stated portion size noted, adjust the CSI score accordingly 
(see page 3 in the User's Guide). 

* Select the CSI score of food with the closest resemblance 
to what you ate. 

Modified foods are either lower in fat or prepared with 
non-fat, low-fat or cholesterol-free ingredient substitutes. 

© Typical foods are generally prepared with fat and 
cholesterol containing ingredients. 
& All foods are listed in cooked amounts. 
© There are Scoring Rules ® in each food section to remind 
you to score fats and other toppings added to prepared foods. 

Commonly consumed mixed dishes are in the scorecard. 

Break combination & mixed dishes down to their individual 
components (see pages 3 & 4 in the User's Guide). 
© At the end of each day add up the CSI scores for the total 
CSI for the day. 
© At the end of the four days, average the four daily total 
CSI scores to determine your Average CSI score. 

* If your Average CSI score is equal to or less than your 
Goal CSI score, then you are making good progress in your 
cholesterol lowering efforts. 
© If your Average CSI score is greater than your Goal CSI 
score, then you and your nutritionist can discuss lower fat   and lower cholesterol food choices. 
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CON TENTS| 
Scoring Rules/Abbreviations 

Beverages/Alcohol 

Eggs/Breakfast Dishes 

Fat Spreads, Oils, Salad 
Dressings, Gravies & Sauces 
Nuts & Seeds 

Fruits, Vegetables 
Salads 

Meat, Poultry, Seafood 

Fish/Shellfish 

Poultry/Beet/Lamb 

Pork/Veal/Organ Meats/Processed Meats 

Milk & Milk Products 
Milk 

Cheese 
Yogurt 
Cream 

Pasta & Mixed Dishes, Pizza, Soup 
Pasta Dishes 
Mixed Dishes 
Pizza 

Soup 

Starches: Breads 

Cereals/Crackers/Grains 
Pasta 

Snack Foods, Desserts, Candies 
Snack Foods 

Desserts: Cakes & Pastries 

Cookies/Frozen Desserts 
Pies 

Puddings 
Candies 

Fast Foods 

Common Measurements 

Pictures of Portion Sizes 

Daily Dietary Goals in a Nutshell 

SS 
  

a 

Page Number ) 

i 

1 

2 

3 

oS
 

o
o
n
 

11 
11 
12 
12 

13 
13 
13 
14 
IS 

16 
17 
18 

18 
18 
19 
20 

22 
22 

2S 

23 

24/25 

26  



  

  

(~ . 
Scoring Rules 

There are Scoring Rules in each food section to 

remind you to score fats and other toppings 

added to prepared foods. 

  

Abbreviations 

approx approximately 
avg average 

     

          

    

  

cnd canned medium 
cont container pe piece 

D_ diameter pkt packet 
floz fluid ounces rd round 

lg large rect rectangle 
mayo mayonnaise sl _ slice 

sm small 

Tb tablespoon 
tsp teaspoon 

wh whole 

inch 

  
  

    

  
To determine the CSI score | 

  from a food label:     
  

If you know the saturated fat and cholesterol content of an 

unlisted food (see food labels), the CSI score can be determined 

with the following formula and a calculator. 

(1.01 x grams of saturated fat) + (0.05 x milligrams 

dietary cholesterol)= CSI score for the food. 

  
  

  

BEVERAGES/ALCOHOL CSI 

ALCOHOL 
Brandy Alexander, 6 fl oz 9 

Grasshopper, 6 fl oz 8 
Irish cream, 1 & 1/2 fl oz 4 
Pina colada, 6 fl oz 13 
White Russian, 6 fl oz 7 

BEVERAGES | cup 

cafe au lait, modified 2 

typical 3 
cappucino, modified & typical 2 
cocoa, modified 4 

typical 7 
egg nog, modified 13 

typical 19 
milkshake, modified & typical 3 

  

  

SCORING RULES 
¥ Unless noted above, alcohol, coffee, fruit Juice, 

soda, and tea have a CSI of 0. 
© For coffee or tea score “creamer”. If unknown 

amount, score 1 Tb liquid creamer or | tsp 

powder creamer per | cup. 
® For cocoa or coffee drinks score whipped top- 

pings. 
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(EGGS/BREAKFAST DISHES 

  

  

CSI 

EGGS 

deviled, 1/2, modified & typical fp 

egg substitute, 1/4 cup =1 egg 0 

egg, white, 1 0 

whole, 1 12 

yolk, 1 12 

egg salad, 1/2 cup, modified 18 

typical 20 

omelet/scrambled, 

2 egg whites 1 

with low-fat cheese 2 

with ham/low-fat cheese 2 

2 whole eggs, plain 25 

with regular cheese 30 

with ham/regular cheese 30 

BREAKFAST DISHES 

crepe, 1, modified 1 

typical 4 

French toast, 1 sl, modified 1 

typical 6 

quiche: see PASTA & MIXED DISHES 

SCORING RULES 
For eggs score added fat, cheese, and “meats.” 
Score 1 tsp appropriate fat per egg prepared 
with fat.   
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(— FAT SPREADS, OILS, SALAD DRESSINGS, 3) 
GRAVIES & SAUCES, NUTS & SEEDS 

FAT SPREADS CSI 
butter, 1 tsp = 1 pat 3 
margarine, | tsp = 1 pat 

diet 0 
liquid, tub, stick 1 

mayonnaise/mayo-type, 1 Tb 
fat-free 
reduced calorie 
regular 

shortening, | tsp 

OILS I tsp 

canola, safflower, sunflower 
corn, Olive, peanut, soybean =

 
©
 

SALAD DRESSING I Tb 
blue cheese, low calorie 

regular 
fat-free 

French, low calorie 
regular 

Italian, Russian, Thousand Island 
low calorie 
regular 

oil-free 

oil & vinegar, low calorie & regular 
ranch, buttermilk, low calorie & regular 
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GRAVIES & SAUCES 1/4 cup =4 TB 
au jus 
barbecue, catsup, horseradish, mustard 
caramel o
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cheese sauce, modified 3 

typical 6 

chocolate 0 

gravy: beef, chicken, turkey, 

mushroom, modified 

typical 

hollandaise 

marinara, modified 

typical 

pesto 

tartar 

tomato/spaghetti, no meat 

white, modified 

typical 

NUTS & SEEDS 1 Tb 

almond, hazelnut/filbert, pecan, walnut 

Brazil, cashew, peanut, pinenut, 

pistachio, macadamia, mixed nuts 

peanut butter 

pumpkin, sesame 

sunflower, hulled 
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SCORING RULES 
¢ If unknown if butter or margarine used, score as stick 

margarine. 

¥ For sandwiches, score 1 Tb applicable “mayo” per 
sandwich. 

If “oil-blend” oil, score predominant oil listed on label. 
For salads, score 1 Tb appropriate salad dressing per 1 

cup salad. 

¥ For gravies and sauces added to “meats” score 1 Tb per     A 2 ounces of “meat”. [ 4 | Z 

  

(F RUITS, VEGETABLES, SALADS 

FRUITS 

avocado, 1/4 med 

coconut, raw, 2"x2"x1/2” 

shredded, 1 Tb 

fruit: canned, dried, fresh, 

frozen, juices, sauces, relishes 

olives, 5 med 

VEGETABLES 

beans/legumes, 1/2 cup: black, 

black-eyed peas, garbanzo, 

great northern, green peas, kidney, 

lentil, lima, navy, pinto, split pea 

refried, modified 

typical 

soybeans 

tofu, 2 1/4”x 1 3/4"x11/2” (4 oz) 

onion rings, 6 

potato, baked, 1 

French fried, 10 strips 

mashed, 1/2 cup, modified & typical 

scalloped, 1/2 cup, modified 

typical 
vegetables: canned, fresh, 

frozen, juices, relishes 

breaded & fried, 1/2 cup   
AS [5| 
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(SALADS CSI 

  

  

Caesar, 1 cup, modified & typical 2 

coleslaw, 1/2 cup, modified 1 

typical 2 

fruit, 1/2 cup, with cream 1 

with non-dairy whipped topping 2 

macaroni, 1/2 cup 2 

potato, 1/2 cup, modified 1 

typical 2 

tabbouleh, 1/2 cup 1 

three bean/bean salad, 1/2 cup 2 

tossed salad 0 

waldorf, 1/2 cup, modified 1 

typical 2 

SCORING RULES 
¥ Unless noted above, fruits and vegetables prepared 

without fat have a CSI score of 0. 
For salads score added dressings, croutons, seeds, and 
“meats.” 

For salad, if unknown amount of salad dressing, score 
1 Tb appropriate salad dressing per 1 cup salad. 

¥ For potatoes score added butter, margarine sour 
cream, sauces. 

For vegetables score added fats, oils, sauces, cheese, 
nuts. 

For “buttered” vegetables score 1 tsp appropriate fat 
per 1 cup vegetables. 

For restaurant prepared vegetables and if unknown if 
fat used score 1 tsp stick margarine per 1 cup 
vegetables. 

» For stir-fried vegetables, if amount of oil unknown, 
score 1 tsp oil per 1 cup vegetables. If oil unknown     score as corn/soybean oil. 
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£ MEAT, POULTRY, SEAFOOD 

SEAFOOD CSI 

FISH 3 oz =3"x2"x1" 

fish sticks = 4 sticks 

fried fish 

herring, pickled = 6 pc 

salmon = 1/2 cup, fresh & cnd 

sardines = 7 

swordfish 

trout 

tuna = 1/2 cup, water pack 

oil pack 

white fish: cod, flounder, haddock, 

halibut, perch, red snapper, sole 3 
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SHELLFISH 3 oz, shell removed 

clams, = 7 steamers 

crabcake, 3"D, modified 

typical 

crabmeat = 2/3 cup 

crayfish = 6 

lobster, 1 tail= 4 oz 

oysters = 12 med 

scallops = 6 lg 

shrimp = 17 med Oo 
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POULTRY 3 oz = 3/4 cup = 3"x2"x 1" 

chicken/cornish hen/turkey: 

light meat, no skin 

light meat, with skin 

dark meat, no skin 

dark meat, with skin 

wing, with skin = 3 wings 

fried chicken, with skin 

ground chicken/turkey 

duck/goose, domestic, without skin 

with skin 

BEEF 3 oz = 3/4 cup = 3"x2"x 3/4" 

ground, 15 %, extra lean 

20 %, most fast food 

25 %, regular 

roasts: round, sirloin 

tenderloin 

blade, chuck 

steaks: cube, round, sirloin 

Delmonico, filet mignon, flank, 

New York strip, porterhouse, 

rib-eye, T-bone, tenderloin 

stew meat, fat trimmed 

fat untrimmed 

LAMB 3 oz = 3/4 cup = 3"'x2"x3/4" 

leg 

loin, fat trimmed 

fat untrimmed 
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(PORK 3 0z = 3/4 cup = 3"x2"x 3/4" CSI > 
chops 11 
roast 11 

ham, cured 9 

spareribs = 6 med i3 
tenderloin 5 

VEAL 3 oz = 3/4 cup = 3"x2"x 3/4" 
cutlet, loin 8 

ORGAN MEATS 3 oz = 3/4 cup = 3"x2"'x 3/4" 
giblets 18 
liver: beef 18 

chicken 28 

tongue 12 

PROCESSED MEATS 
bacon: Canadian, | sl = 1 oz 

strip/regular, 1 sl 

beef/pork: 

bologna, 1 oz, modified 3 

typical 4 
ham, 1 oz, low-fat 1 

regular 2 
hot dog, 1, regular 6 

jumbo 8 
Kielbasa, Knockwurst, 

Polish sausage, 1 9 

liverwurst, 1 oz = 1 sl 5 

pastrami, | oz 4 
roast beef, 1 oz 3 

salami: 1 oz, beef & pork 3 

Genoa 5  



  

  

  

  

f— csi) 
sausage, 2 links/1 patty, modified 1 

typical 4 

Italian, 1 oz 4 

chicken/turkey: 

bologna, | oz, modified 1 

typical 3 

ham, pastrami, | 0z 1 

hot dog, 1, regular 5 

jumbo 6 

salami, | oz 3 

sausage, | oz, typical 3 

SCORING RULES 

1 Tb appropriate “mayo” per 1 cup 

* For wild game score as flank steak 

  io) 

¢ For cheese see MILK & MILK PRODUCTS 

¥ For “meat” salads (tuna, chicken, etc...) score 

¥ For gravies or sauces added to or served with 
“meats” score as 1 Tb per 2 ounces “meat” 

  

  

MILK & MILK PRODUCTS: 
CHEESE, YOGURT, CREAM 

MILK I cup 

buttermilk: skim, 2%/low-fat 

whole 

chocolate, 2 %/low-fat 

whole 

evaporated, diluted, skim 

whole 

skim or non-fat dry milk, 

reconstituted 

1% 

2% 

whole 

CHEESE 

cheese, 1 oz =1/4 cup = 1 '/," cube 

low-fat (<6g fat/oz): feta 

medium fat/part-skim (7-9 g fat/oz): 

American, Blue, Brie, Mozzarella, 

Munster, Provolone, Swiss 

high fat/whole milk (<10 g fat/oz): 

Cheddar, Colby, Harvarti 

oil-filled 

cottage, 1/2 cup, dry curd 

low-fat (2%) 

creamed (4%) 

cream cheese, | Tb, light 

regular   
SS [14] 
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CSI > 
Parmesan, | Tb 1 

ricotta, 1/2 cup, low-fat 4 

part-skim 8 

whole milk | 

spread, 2 Tb (1 oz), regular 8 

YOGURT 

frozen: see Frozen Desserts 

plain or fruit flavored, 1 cup 

non-fat i 

low-fat 3 

whole milk 7 

CREAM 

coffee creamer, non-dairy, liquid, 1 Tb 0 

powder, | tsp (1 pkt) 1 

half-n-half, 1 Tb (1 cont) 1 

heavy, | Tb 4 

light, | Tb 2 

sour, | Tb, imitation & light 1 

regular 2 

whipped heavy cream, | Tb = 

whipped topping, | Tb 1 

  

  

  

SCORING RULES 

© For “fat free” cheese, the CSI score is 0. 

4 Tb of grated cheese = | oz of cheese. 

© For yogurt score added nuts, toppings, sauces. 

aft 

  

    

(PASTA & MIXED DISHES, PIZZA, SOUP 
~ 

  

CSI 

PASTA DISHES 

beef & noodle, 1 cup, modified 5 

typical 6 

chicken & noodle, 1 cup, modified 4 

typical 5 

lasagna, 3"x3", meat, modified 12 

typical 13 

vegetable 9 

macaroni & cheese, 1 cup, modified 3 

typical > 

manicotti, 1 tube, modified & typical 9 

ravioli, 1 cup, cheese/meat 16 

spaghetti with clam sauce, | cup 2 

spaghetti with meat sauce, | cup 

modified & typical 2 

tortellini, 1 cup, cheese 14 

meat 17 

tuna & noodle, 1 cup, modified & typical 5 

MIXED DISHES 

burrito, 1 lg, bean 2 

beef 7 

chicken 4 

chili, 1 cup, without meat 0 

with meat 7 

egg roll/spring roll, 1 3 

enchilada, 1 lg, beef Dd 

cheese iz 

chicken 4 

— [13] A 
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meatball, 2"D, modified 

typical 

meatloaf, 3 oz, modified 

typical 

quiche, 1/7-9", modified 

typical 

stew, beef & vegetable, 1 cup, modified 

typical 
stir fry, 1 cup, beef 

chicken 

shrimp 

stuffed cabbage, 1, modified 

typical 

stuffed pepper, 1, modified 

typical 

taco, 1 med, beef 

chicken 

ie a 

he 

PIZZA 

deep dish, 1/8-14"D, plain, vegetable 

thin crust, 1/8-14"D, plain, vegetable   
OQ a 2 

N
Y
S
E
N
W
V
A
K
H
E
W
A
Y
W
G
F
I
O
C
I
O
A
 

ON
   

  

(7 cst) 
SOUP 1 cup 

bean: black, lentil, split pea 

bouillon, broth, consomme 

broth based: beef/chicken noodle, fat-free, 

minestrone, vegetable 

cream: celery, modified 

typical 

chicken, modified 

typical 

mushroom, modified 

typical 

tomato, modified 

typical 

O
n
 

gazpacho 

hot & sour 

New England clam chowder, modified 

typical 
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SCORING RULES 
For mixed dishes and soup score added toppings 
such as cheese, sauces, gravies, croutons. 

*¥ For pizza score 1/2 oz “meat” or extra cheese 

topping per slice. 

For frozen dinners score the individual 
components or use the CSI formula to 

determine the CSI score (see page i).     
% [15] ae



  

CRACKERS, GRAINS, PASTA 

BREADS 

bagel, 1 med 

biscuit, 1 med, modified & typical 

bread: 1 sl/1 sm roll, white, whole 

wheat, rye, pumpernickel, raisin 
cheese, 1 sl 

cornbread, 3"x3"x1", modified 

typical 
crescent roll, 1 

croissant, 6" 

croutons, 1/4 cup 

egg/challah, 1 sl 

English muffin, 1 wh 

hamburger or hot dog roll, 1 wh 

muffin, 1 med, modified 

typical 

pancakes, 3-4"D, modified & typical 
pita, 1 med 

pizza crust, 1/2 - 6" D 

quick: 1 sl, banana, nut, zucchini 

modified 

typical 

taco shell, 1-5"D 

tortilla, corn, 1-5 1/2”D 

white flour, 1-8"D 

whole wheat, 1-8"D 

fried, 1 

stuffing, 1/2 cup, modified & typical 

waffles, 1-7"D, modified & typical 

RS 6]   

(STARCHES: BREADS, CEREALS, 

CSI 

N
v
 
©
 

KH
 
O
F
 
W
e
r
 
O
F
 
N
O
W
U
N
W
N
O
 

W
N
N
 

O
F
 

C
O
R
 
W
 

Nh
 

  

(CEREALS 

breakfast cereal: cold & hot, 1 cup 

granola, 1 cup, modified 

typical 

wheat germ, | Tb 

CRACKERS 1 oz (# of crackers listed = 1 oz) 

breadsticks = 3 med 

butter = 9 

cheese = 28 

fat-free 

flatbread = 4 sl 

graham = 4 sq 

matzo = | sl 

melba = 8 rd, 6 rect 

multi-grain = 11 

rice cakes = 3 

triscuit-typicale = 6 

ritz-typicale = 8 

rye wafer/krisp = 4, plain 

seasoned 

saltines/soda = 11 

sandwich-type: cheese, peanut butter = 3 

toast thins = 14 

wheat = 11 

GRAINS I cup 

barley, bulger, couscous 

rice: all types, plain 

fried 

mixes with fat     a [17| 

CSI 3 
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* For “buttered” bread, crackers, muffins, 
pancakes, or waffles score applicable fat spread. 
If amount unknown, score 1 tsp fat per slice or 
1/2 English muffin or bagel. If unknown type of 
fat score as stick margarine. 

* For pasta and rice score appropriate oils, fats, 
sauces, cheeses. 

* For pasta served with “sauce,” score 1/4 cup 
appropriate sauce per 1 cup pasta. 

* For tortillas score fillings. 

SNACK FOODS, DESSERTS, CANDIES 
SNACK FOODS 

bagel chips, 1 cup 2 
cheese balls, puffs, twists, 

1 cup 2 
chips: corn, potato, tortilla, 1 cup 1 
dip, sour cream, 1/4 cup, modified 3 

typical 8 

ay 
PASTA I cup as 
chow mein noodles 2 
egg noodles 3 
pasta: all types 3 

mixes with fat 16 
ramen noodles 2 

SCORING RULES 

  Z 
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CS 
granola bar, 1 oz = 1 bar 2 

guacomole, 1/4 cup 1 

hummus, 1/4 cup 1 

party mix, 1 cup 1 

popcorn: | cup, air-popped, plain 0 

oil-popped 1 

microwaved 2 

cheese 3 
caramel 4 

pretzels, 1 oz = 1 sm bag 0 

trail mix, 1 cup 8 

DESSERTS 

Cakes & Pastries 

angel food, 3"x3"x1" 0 

cake, 3"x3"x1", frosted, modified 2 

typical 5 

unfrosted, modified 1 

typical 3 

carrot cake, frosted, 3"x3"x1" 6 

cheesecake, 1/8-9"D, modified 16 

typical 27 

cinnamon roll, 1-4"D 8 

coffee cake with topping, 3"x3"x1" 5 

Danish pastry, 1-4"D 12 

doughnut, 1-3"D = 3 doughnut holes 4 

pound cake, 3"x3"x1" 7 

\ [19] | A 
 



  

Cookies 

brownie, 2"x1"1", modified 

typical 

chocolate chip, 2-2"D, modified 

typical 

devil's food cake, 2 

ginger snap, vanilla wafer, 6-2" D 

lemon, 2 - 2" D 

macaroon, 2 - 2" D 

molasses, | - 4" D 

newton-type, 3 

oatmeal, 2-2"D, modified & typical 

peanut butter, 2-2"D, modified & typical 

pecan shortbread, 2 

sandwich, 2 

shortbread, 2 - 2"D 

sugar, 2-2"D, modified & typical 

Frozen Desserts 

fudgsicle, 1 

ice cream: 1 cup, light 

store brand 

rich brand 

premium 

ice cream bar, chocolate coated, 1, regular 

gourmet 
ice cream sandwich, 1 

ice milk, 1 cup 

ice milk bar, choc coated, 1 

ice milk sandwich, 1 

KK 20]   
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popsicle, 1 0 

pudding popsicle, 1 a. 

sherbet, 1 cup 5 

yogurt: 1 cup, non-fat 0 

low-fat 2 

whole milk 5 

cee 
\ 

% 
LD > 

Pies 1/7-9"D 

chocolate cream, modified 5 

typical 15 

fruit: single crust, modified 3 

typical 5 

double crust, modified 5 

typical 10 

lemon meringue, modified 9 

typical 12 

pecan, modified 11 

typical 14 

pumpkin, modified 11 

typical 14 

turnover, fruit, 1-5"D 1 

A [21] es 
  

 



  

Puddings 1/2 cup CSI) 
all flavors, modified 2 

typical 3 
chocolate mousse k5 

custard 15 

CANDIES 
Baby Ruth-type, 2. 20z bar 5 
Butterfinger-type, 1.6 oz bar 4 
caramel, 2 pc 1 

carob coated peanuts, 1 Tb 1 
carob coated raisins, 1 Tb 0 

chocolate covered peanuts, 1 Tb 2 

chocolate coated raisins, 1 Tb 1 

fudge, 2"x1" pc 2 

hard candy, jelly beans, 1 Tb 0 
Kit Kat-type, 1.5 oz bar 8 
milk chocolate, 1.5 oz bar 8 

milk chocolate with nuts, 1.5 oz bar 7 

Milky Way-type, 1.9 oz bar 4 
peanut brittle, 1.5 oz bar 2 

Snickers-type, 2.0 oz bar 5 
yogurt coated peanuts, | Tb 2 
yogurt coated raisins, 1 Tb 1 

  

  

SCORING RULES 

For “buttered” popcorn score 2 tsp appropriate fat per 

1 cup popcorn. If unknown fat, score as stick 

margarine. 

* For ice cream, pie, or gelatin desserts score added 

toppings, sauces. 

* For “fat-free” desserts and snacks, the CSI score is 0. 

  

CSI ) 
FAST FOODS 

hamburger with condiments, 1 a 

cheeseburger with condiments, 1 8 
quarter pounder without cheese, 1 11 

quarter pounder with cheese, 1 18 

chicken sandwich with condiments, fried, 1 8 

chicken nuggets, 6 6 

fish sandwich with condiments, fried, 1 5 

french fries, 1 order, sm 6 

med 9 

lg 11 

hashbrowns, 1 4 

onion rings, 6-8 4 

milkshake, 1, vanilla & chocolate 2 

  

  

SCORING RULES 
* Score added cheese, bacon, and mayonnaise to 

burgers or sandwiches. 

  

Common Measurements 
eisp..= 1Tb 
cup. \=.°8 fl-oz= 16. Tb 

1 f¥oz, \=. 2.Tb 
1/4 cup protein* 1 oz protein = 4 Tb 

*Protein = meat, poultry, seafood and cheese. 

  

A ruler for measuring is on the backside cover.         
‘sa [22 J Me (23) J



  

  i 
Pictures of Portion Sizes 

~ 
Pictures of Portion Sizes 

Three ounces of cooked animal protein is equal to 
the size of a deck of playing cards (see below). seg 
For example, asmall chicken breast, large chicken Liquid measuring cup 
leg or thigh, 1/2 cup tuna fish, ahamburger patty 
the size of a large mayonnaise jar lid or two thin 
pork chops are equal to 3 ounces. 

  
£&     

    

  1 teaspoon = 

1 pat of 
Margarine 

  

      

    1/4" thick   
Permisston granted from 

oo Center for Clinical Research. 25 
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Women 

6 slices bread or 3 cups “starch” or 

combination 

2 or more servings of fruit 

1 cup or more of “non-starchy” vegetables and/or 
salad 

2 cups or more of skim or 1% milk or 

non-fat or low-fat yogurt 

<4 - 6 ounces of lean animal protein* 

3 - 4 teaspoons of oil, margarine or 

mayonnaise 

Men 

6 slices bread and/or 3 cups “‘starch” or combination 
3 or more servings of fruit 
2 cups or more of “non-starchy” vegetables and/or 

salad 

2 cups or more of skim or 1% milk or 

non-fat or low-fat yogurt 

<6 ounces of lean animal protein* 

6 - 8 teaspoons of oil, margarine or 

mayonnaise 
* Beans and nuts may be substituted _for animal 

proteins, such as poultry, seafood, red 

meats, and cheese.   
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s INSTRUCTIONS) 

  

Purpose: The Cholesterol-Saturated Fat Index (CSI) Scorecard allows you to score each food 

you eat based on the amount of cholesterol and saturated fat in that food. Each food listed in 

the scorecard has a “CSI score” that reflects the amount of cholesterol and saturated fat in 

that food. Both dietary cholesterol and saturated fat are known to raise your blood choles- 
terol. A low CSI score indicates that a food contains little cholesterol and saturated fat. A 

higher CSI score reflects a higher cholesterol and saturated fat content. 

You will compare your Average CSI score to your Goal CSI score to see how well you are 

progressing with your cholesterol lowering eating plan. 

How to determine your Goal CSI score: 

1. With your nutritionist, decide on your “desirable body weight”. 

My desirable body weight is pounds. 

- Multiply your desirable body weight by 13.5 calories per pound (for moderate activ- 

ity). This is the estimated calories you need to maintain weight. If you are sedentary, 

you will require less calories. If you are highly active, you will require more calories. 

Your nutritionist can determine your caloric requirement based on another activity 

level. 

Example: 140 pounds x 13.5 calories per pound = 1890 calories per day. 

Round off to the nearest 100. Example: 1900 calories per day. 

For weight reduction, subtract 300 to 400 calories per day. 

Example: 1900 calories - 300 calories = 1600 calories per day. 

pounds x 13.5 calories per pound = calories per day.     
   



  

3. Look up the Goal CSI that matches your calorie level in the chart below. 
For example, the Goal CSI for 1900 calories is 36. 
Circle your Goal CSI below, note it on the inside cover of your CSI Scorecard, and on 
the bottom of the Four Day Food Record Worksheet. 

My Goal CSI score is : 

= 

Goal CSI's for the Step 1 Diet* (<30% fat, <10% saturated fat, <300 mg cholesterol). 
    

  

    Calories Goal CSI Calories Goal CSI 

    
*The Step | Diet is the first in a series of cholesterol lowering diets. If you follow a lower 
saturated fat diet, your Goal CSI will be lower. Your nutritionist can determine your Goal CSI 
for a lower saturated fat diet. 

By selecting lower fat and lower cholesterol containing foods you can meet your Goal CSI score. 
Some days you may consume less fat and cholesterol rich foods and some days you may 
consume more of these foods. Aim for your Average CSI score to be less than your Goal 
CSI score. For example, for a 1900 calorie level, the goal is to consume a diet with less than 
a Average CSI score of 36. 

S tt 
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How to keep your CSI score: 

1. Record your dietary intake for 3 work days and | non-work day or any four days of 
typical eating. After each meal or snack, write all the foods consumed and how 
much on the Four Day Food Record Worksheet. Then look through the CSI 

Scorecard for the foods'eaten. On your worksheet, write down the CSI score in the 

CSI score column. If you ate less than or more than the stated portion size noted, 

adjust the CSI score accordingly. Round your scores to the nearest 0.5. 

Use measuring cups and spoons to accurately measure portion sizes. 

Example #1: 3 ounces of flank steak has a CSI score of 6. But you ate 6 ounces. So 

you would multiply the CSI score by 2 for a CSI score of 12 (CSI of 6 x 2 servings = 
12 CSD. 

Example #2: One cup of | percent milk has a CSI score of 1. You drank 1/2 cup of 

1% milk. So score as 0.5 (CSI of 1 x 0.5 serving = 0.5 CSI). 

Pictures of portion sizes are in the CSI Scorecard to assist you in estimating correct 

portion sizes (see pages 24-25). 

. Select the CSI score of the food with the closest resemblence to what you ate. 

Foods can be classified as modified or typical. 

Modified foods are either lower in fat or are prepared with non-fat, low-fat or 
cholesterol-free ingredient substitutes. 

Typical foods are generally prepared with fat and cholesterol containing 

ingredients. 

All foods are listed in cooked amounts. 

. Commonly consumed mixed dishes are in the scorecard. Break combination and 

mixed dishes down to their individual components. 

Example: For a sandwich score the bread, filling, and fat spreads. 
2 slices of whole wheat bread has a CSI score of 0. 
1/2 cup of water packed tuna has a CSI score of 1. 

1 Tb of regular mayonnaise has a CSI score of 2, but only 

1 1/2 tsp was in the tuna salad. So the adjusted CSI score 

is 1. The total CSI for the tuna sandwich is 3.  



  

  

. 

. Ifa food is not listed, bring it to the attention of your nutritionist, or score the food 
which most closely matches the food you ate. If you know the saturated fat and 
cholesterol content of an unlisted food (see food labels), the CSI score can be 
determined with the following formula and a calculator. 

(1.01 x grams of saturated fat) + (0.05 x milligrams dietary 
cholesterol) = CSI score for the food. 

Example: A frozen dinner label states that it contains 4 grams of saturated fat and 40 
milligrams of cholesterol. (1.01x4 grams of saturated fat) + (0.05x 40 milligrams of 
dietary cholesterol) = 6 CSI. 

Blank lines are available in each section for you to add frequently consumed foods. 

At the end of each day add up the CSI scores for the total CSI for the day. 

. At the end of four days, average the four daily total CSI scores by dividing the total 
CSI by 4 to determine your Average CSI score. 

If your Average CSI score is equal to or less than your Goal CSI Score, then you are 
making good progress in your cholesterol lowering efforts. 

If your Average CSI score is greater than your Goal CSI score, then you and your 
nutritionist can discuss lower fat and lower cholesterol food choices. 

. On the inside cover of your CSI scorecard you can record your average CSI scores. 
By comparing your Average CSI scores to your Goal CSI score you can monitor your 
adherence to a cholesterol lowering diet. 

Y Scoring Rules 

There are Scoring Rules in each food section to remind you to score fats and other 
toppings added to prepared foods. 

To learn more about the CSI, see The New American Diet Cookbook and The New 

American Diet System by Sonya and William Connor.  
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