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Canned and Frozen Veggies are Good for You

Because of comments made by nutritionists, television food show hosts, and magazine writers, some folks have the impression that canned and frozen vegetables do not have any nutrients left in them.  Raw or cooked fresh vegetables have gained higher status than processed vegetables. Perhaps when we say that heat, air, and water destroy vitamins, we give people the impression that all the nutrients are gone, when in fact, many of the vitamins are still there, and sometimes in greater amounts, depending on how a serving is measured. The season for locally-grown fresh vegetables is almost here, but there is nourishment in canned and frozen vegetables, too. 

In this article I used data from USDA food composition database to compare the vitamin content of a serving of raw, fresh cooked, frozen cooked, or canned vegetables.  The data are found at www.nal.usda.gov/fnic/foodcomp/ They are from the analyses (as indicated in the website) of different crops grown in different geographical locations.  They are not the analyses of a single crop harvested in one location and then analyzed in a raw, cooked, or frozen state.  

I hope that this information helps you convince others that frozen and canned vegetables are good nutritional buys and that the information on the label is reliable.  People do not have to feel bad about serving canned or frozen vegetables to their children or anyone else.

The best way to compare the nutrient content of a food is to compare portions that have been weighed on a scale instead of being measured in a measuring cup or by fluid ounces. However, people don’t think in terms of weight (grams) when they think about the serving sizes of fruits and vegetables. The examples in this article will compare ½ cup portions of the vegetables.  The gram weight will be included in parenthesis (grams) so you can see the differences in weight.

The nutrient content usually declines with more processing or cooking.  This is evident when comparing equal weights of a food. For example the Vitamin C content of 100 grams of chopped broccoli is 

93 milligrams when raw, 

58 milligrams when fresh and cooked, and 

37 milligrams when frozen and cooked.  

However, when comparing the Vitamin C content of ½ cup portions, the amount of Vitamin C that is available to eat increases.  For example, a comparison of ½ cup of broccoli shows that 

½ cup raw (44 grams) has 21 milligrams of Vitamin C, 

½ cup fresh cooked (78 grams) has 36 milligrams of Vitamin C, and 

½ cup frozen cooked (92 grams) has 47 milligrams of Vitamin C.  

The weight or the amount of the broccoli increases, so the person is eating more of the vegetable and getting more Vitamin C.

The Vitamin C or ascorbic acid content of several more vegetables is compared below. Vitamin C is easily measured, and because it is more vulnerable or more easily destroyed by air (stirring, chopping, blending), water (soaking, boiling), and heat, it gives us a frame of reference for comparisons and an indication as to what might be happening to other nutrients as well. 

· Cauliflower (½ cup serving): raw (50 grams) has 23 mg of Vitamin C, fresh cooked (82 grams) has 27 mg, and frozen cooked (92 grams) has 47 mg of Vitamin C.

· Cabbage, chopped (1/2 cup serving): raw (44 grams) has 14 mg of Vitamin C, fresh cooked cabbage (75 grams) has 15 mg. 

· Tomatoes, undrained (1/2 cup serving): raw (45 grams) have 8 mg of Vitamin C, canned tomatoes (120 grams) have 17 mg of Vitamin C. 

· Green beans (1/2 cup serving): fresh cooked (62 grams) have 10 mg of Vitamin C, frozen cooked (62 grams) have 8 mg, and canned green beans (67 grams) have 5 milligrams of Vitamin C in a ½ cup serving. 

Some vegetables we eat every day, and they become an important source of nutrients because we eat them so often. Tomato sauce, onions, or potatoes may be examples of vegetables that some people eat daily.  When cooking potatoes, there are nutritional advantages in baking or microwaving potatoes or leaving the scrubbed skin on the potato, whether boiling, frying, or mashing.  Here is a comparison of the amount of Vitamin C in ½ cup serving of potatoes (78 grams) prepared in a variety of ways.

Microwave, cooked in skin 

11.8 mg

Baked in skin



  9.8 mg

Boiled in skin



10.1 mg

Boiled without skin


  5.7 mg

Mashed with milk


  5.3 mg

Hash browns, frozen, prepared
  4.9 mg

Folate is another water-soluble vitamin but it is not as easily destroyed as Vitamin C.   It is relatively stable and comes in a variety of forms.  We do not have a lot of data on how the different forms of folate are best retained during food processing, storage, and preparation. Some forms of leafy greens are better sources of folate than others, but all forms of dark leafy greens are good sources. 

· Turnip greens (1/2 cup serving): fresh cooked (72 grams) have 85 micrograms of folate, frozen cooked (82 grams) have 32 micrograms, and undrained canned turnip greens have 48 micrograms of folate.

· Spinach (1/2 cup serving); raw (15 grams) has 29 micrograms of folate, fresh cooked (90 grams) has 131 micrograms of folate, frozen cooked (107 grams) has 102 micrograms of folate, canned spinach (95 grams) has 103 micrograms

Vitamin A is a stable fat-soluble vitamin, and like Vitamins D, E, and K, it is not destroyed easily. The following list compares the Vitamin A content, or International Units (IUs), of commonly used vegetables. It is absorbed better when it is eaten with a little fat, like some margarine or salad dressing.  

· Broccoli, chopped (½ cup serving(: raw (44 grams) has 678 IUs, fresh cooked (78 grams) has 1083 IUs, frozen cooked has 946 IUs of Vitamin A.

· Tomatoes, undrained (½ cup serving): raw (45 grams) have 280 IUs, canned (120 grams) have 714 IUs.

· Green beans (½ cup serving): fresh cooked (62 grams) have 413 IUs, frozen cooked (62 grams) have 248 IUs, canned (67 grams) have 234 IUs.

· Green peas (½ cup serving): fresh cooked (80 grams) have 477 IUs of Vitamin A, frozen cooked (80 grams) have 544 IUs, and canned peas (85 grams) have 652 IUs of Vitamin A.

· Carrots, sliced (½ cup serving): raw (one 7 inch, 72 g) have 18,000 IUs of Vitamin A, fresh cooked (78 grams) have 19,152 IUs, frozen cooked (73 grams) have 12,922 IUs, canned (73 grams) have 10,055 IUs of Vitamin A. 

· Turnip greens (½ cup serving): fresh cooked (72 grams) have 3958 IUs of Vitamin A, frozen cooked (82 grams) have 6538 IUs, undrained canned turnip greens (119 grams) have 4195 IUs of Vitamin A.

· Spinach (½ cup serving): raw (15 grams) has 1007 IUs of Vitamin A, fresh cooked (90 grams) has 7371 IUs, frozen cooked (95 grams) has 7394 IUs, and canned drained spinach (107 grams) has 9390 IUs of Vitamin A.

In closing, help people know that what they read on the label can be trusted as reliable nutrition information. Freshly cooked or raw vegetables are good sources of vitamins when properly prepared but so are canned and frozen vegetables.  So eat all your vegetables! Just like your mother said, they are good for you! 

Mary Darling, Extension Nutrition Specialist

Less Juice for Kids

Adapted from CNI Nutrition Week, Copyright Opus Communications, May 28, 2001, page 2

Fruit juice is good for kids, right?  Although it does offer some nutritional benefits, the negative effects of drinking too much juice have prompted the American Academy of Pediatrics (AAP) to recommend that parents limit the amount of juice their children drink.  Drinking too much fruit juice can contribute to diarrhea, cavities, obesity, and malnutrition.

Because juice, particularly 100 percent fruit juice, is generally viewed as nutritious, parents often fail to set limits for their children.  But just like soda, juice can contribute to energy imbalances, the AAP's Committee on Nutrition said in The Use and Misuse of Fruit Juice in Pediatrics in this month’s issue of Pediatrics.  Children under the age of 12 consume 28 percent of all juice despite accounting for only 18 percent of the population, according to study cited in the report. (See note at end.)

William Sears, MN, author of The Family Nutrition Book, said in a news release by the Florida Department of Citrus that he was concerned that the report would lead parents to question the value of 100 percent fruit juice and remove it from their diets.  “Let’s not lose sight of the fact that the AAP clearly states there are benefits to drinking 100 percent fruit juice within the consumption guidelines and points out that some nutrients in pure fruit juices may help reduce the risk for cancer and heart disease.” Sears said.  

The American School Food Service Association generally agreed with the AAP’s guidelines for kids between the age of seven to 18, according to their spokesperson.

New juice recommendations:

The American Academy of Pediatrics’ new fruit juice guidelines include the following:

· Juice should not be introduced into the infants’ diets before six months of age.

· Infants should not be given juice from bottles or easily transportable covered cups that allow them to consume juice easily throughout the day.  Infants should not be given juice at bedtime.  Encourage use of juice as part of a meal or snack, rather than allowing children to sip throughout the day.   It should not be used to pacify unhappy infants or children.

· Intake of fruit juice should be limited to 4 to 6 ounces per day for children one to six years old and 8 to 12 ounces, or two servings per day, for children seven to 18 years old.

· Children should be encouraged to eat whole fruits to meet their recommended daily fruit intake.

· Infants, children, and adolescents should not consume unpasteurized juice. (Note: apple juice may be unpasteurized.)

· In the evaluation of children with malnutrition, (over-nutrition or under-nutrition), chronic diarrhea, excessive flatulence, abdominal pain and bloating, and dental caries, the health care provider should determine the amount of juice being consumed.

Submitted by Mary Darling, who notes that the comment that children consume 28 percent of juice available and only represent 18 percent of the population is interesting.  Even if the children consumed only 18 percent of the juice available, it still might be too much.  In this country of abundant food that is being continuously marketed, we cannot and should not eat all the food that is produced for us.  This is an irony when so many folks do not have access to (don’t have the resources to buy) the variety of food needed for good nutrition. 

"Adieu, kind friends, adieu"

This will be the last time I write for Nutrinet.  The reality of retiring is beginning to take hold.  It is going to happen on July 31, 2001.   As I write this, I have about 25 working days left.  I have started to clean my office; giving things away, taking things home, throwing things away--one or two items each day.  But I don’t think it is going to come out even.  There is more stuff than time.  Soon I will have to apply myself and really move things.

On the bulletin board above my desk is a worn newspaper headline from an article on the Native American practice of potlatch.  It says, “ Success isn’t what you have; it is what you’ve given away.”  About a year after I started working for the University, Verna Mikesh retired from her position as Extension Nutritionist. At Verna’s retirement dinner, she said that she hoped that she had been able to help other folks in Extension to look good, to contribute to the quality of their educational programs.  I hope that I have been able to give to you and to contribute to the success of your educational efforts. You have certainly given to me. 

When I started working for Extension in March 1970, the Expanded Food and Nutrition Education Program (EFNEP) was a year or so old.  It had been decided to design a mobile facility for teaching food and nutrition – the EFNEP Food for Better Health trailer.  Among many other things, the trailer had a kitchenette and chairs for about a dozen people.   I cut my Extension teeth on that project, working hard with many staff members to assemble a classroom on wheels.

The 4-H Foundation and General Foods was in the process of publishing food and nutrition project materials. With the 4-H specialists, I helped staff workshops for the volunteer project leaders.  USDA’s Hassle-free Food Guide was introduced; it included a fifth food group that recommended moderate use of sources of fat, sugar, and alcohol.  The reference to alcohol in a publication to be used in 4-H was not acceptable.  Times have changed. 

After one of those workshops, we drove home from Thief River Falls when there was a bright full moon and a fresh snowfall. Whenever I hear the line from the 'Twas the Night Before Christmas, “The moon on the crest of the new fallen snow gave the luster of midday to objects below,” I think of that trip.  I can also remember inching along the North Shore in the heaviest fog I have ever seen. If it hadn’t been for my Extension work, I never would have had those experiences!

About the time I started, State Fair judging was being changed from competitive to conference judging.  We were taught how to evaluate the youngsters for what they had learned, not solely on the quality of the product that they had prepared.  An example that was used to illustrate the point has stayed in my mind: the comparison of a child who had learned to swim with a child who had perfected the swan dive.  Which child had learned the most?  Which child should get the purple ribbon? 

I have tested lots of recipes in my kitchen, from recipes on the small yellow Minne cards in the 1970s to the second volume of Simply Good Eating recipes.  Some good and some . . . .  . . .  If you use the recipe for Swedie’s Mixed Bean Soup, remember me. Swedie is the name of one of my cockatiels, and I immortalized him by using his name on the recipe. That is a secret, so don’t tell anyone.   

There has always been the challenge of new content and new technology to master. I have had wonderful opportunities for continuous professional development, and I have traveled to three of Minnesota’s four corners. I don’t think I made it to Hallock, although I made separate trips to Roseau and International Falls years ago.  

Thank you for your friendship and professional collegiality.   I have been privileged to work with you and enriched by the Extension network across the state. I plan to stay in the Twin Cities until my sister in New Jersey retires in about five years.  Then we will probably find a place to live close to our siblings out east. 

For the time being, I hope to do some writing, work as an avian nursery volunteer with the U’s wildlife center, advise student interns at Melpomene, and help at Martha’s Closet, a church project.   So I will see you around.  

“. . .  may the world go well with thee.”

Mary Darling, Extension Nutrition Specialist

Antioxidants and Disease Prevention

What is the real story about antioxidants and disease?  If you are confused about the topic, you are not alone.  Even those of us who do research in the field have a hard time keeping up with all of the unsubstantiated health claims regarding antioxidants.  This article will attempt to summarize our current knowledge about antioxidants and their relationship to disease prevention.

Before proceeding, several points regarding antioxidants, human diseases, and methods of study need to be individually addressed.  First, discussion about antioxidants can be related to those known compounds found naturally in the diet, such as vitamin E, vitamin C, and beta-carotene.  These vitamins gather much of the attention around antioxidants in food and are available as over-the-counter supplements.  Many other antioxidant compounds exist in nature, including polyphenols and other classes of compounds.  Because many of the naturally occurring antioxidants are only beginning to be identified, the best nutrition advice continues to be to eat more fruits and vegetables, which deliver these compounds in their natural form.  A common approach nowadays is to single out an individual antioxidant compound, such as beta-carotene, and test the disease preventing properties of this antioxidant in isolation in a carefully controlled clinical trial. Our attempts to date have been limited to individual study of a few of the most obvious choices, such as vitamin E, vitamin C, and beta-carotene.   While this approach meets the needs of scientists to create careful control for the study, it loses relevance to the real world benefits of food.  This is because food represents a symphony of chemistry interacting together in ways that are impossible to predict by studying studying one compound in isolation.  Therefore, while epidemiological studies continually point to the disease-preventing association of increasing fruit and vegetable consumption, clinical trials of individual, isolated antioxidants delivered in supplement form show decidedly mixed, even negative results.  The message for me is that we still don’t understand enough about all the antioxidant compounds in foods, and their chemical symphony of interaction to be able to reproduce these benefits in supplement form.   It again points to the weakness of a pharmaceutical approach to nutrition research when food is so much more complex than one compound.

The diseases of major concern in this country are cancer and heart disease.  Consequently, most scientific studies have concentrated on the relationship between antioxidants and these two diseases.  (In addition, some believe that antioxidants can slow the aging process.)  Most biological studies can be organized into four categories:  (1) In vitro or test tube studies, (2) animal studies, (3) human observational studies, and (4) human intervention studies.  No one study (or category of study) can be conclusive, nor should one type of study be ignored because of apparent shortcomings.  An informed judgment can only be made after all pertinent research is considered in its entirety.  Furthermore, conflicting data often arise in the scientific literature, which must also be taken into account.  Current knowledge about antioxidants and disease prevention will be discussed within the framework of these four study categories.  

Many in vitro studies have documented that the process of chemical oxidation can be delayed or prevented by the presence of vitamin E, vitamin C, or beta-carotene in the test tube.  In addition, some cell culture studies show that processes believed to be involved in tumor growth and plaque formation (atherosclerosis) can be inhibited by antioxidants.  Because we don't really know everything about the development of these diseases, the cell culture studies only provide  hints of a relationship.  Nevertheless, in vitro studies have provided two important observations.  First, the three vitamins of interest can function as antioxidants, at least in the test tube.  Second, oxidation might be involved in tumor growth and, perhaps, atherosclerosis development, although direct evidence is lacking.  Does it then follow, based on in vitro studies alone, that antioxidant consumption prevents human diseases?  No way.

Other information has been obtained from a variety of animal studies.  Individual, isolated antioxidants are usually fed to animals and the development of disease is subsequently documented.  This approach seems straight forward, but some important caveats need to be mentioned.  First, the level of antioxidants fed to animals is usually in excess of what humans would normally consume from the diet or even when taking vitamin supplements.  Researchers sometimes need to do this to make the study economically feasible.  This makes data interpretation a little tricky when relating results to the human situation.  Second, the type of antioxidant used in animal studies is often man-made and may not be available for human consumption.  Antioxidants that are more potent then vitamin E, vitamin C, and beta-carotene can help ensure positive study results, but may not be relevant to humans.  Third, studies involving cancer research almost always require the stimulation of tumor growth by adding or injecting a chemical carcinogen into the animal to speed the process.  Rarely is tumor growth allowed to develop "naturally" in animal studies.  Fourth, studies of atherosclerosis development usually involve animals that develop atherosclerotic plaque quickly, such as rabbits.  Some experts argue that the plaque that forms in rabbits over several days is unlike the arterial plaques found in humans that develop over several decades.  Furthermore, rabbits and other desirable animal models used in atherosclerosis research rarely develop plaque in the coronary arteries, but rather in the aorta.  Once again data interpretation is difficult because plaque formation in the aorta is unrelated to coronary heart disease in humans.  Finally, no laboratory animal can completely mimic human physiology.  Perhaps the most used animal in scientific research is the rat, yet this animal is resistant to atherosclerosis and does not develop heart disease.  It is surprising just how much we have used (or overused) the rat in heart disease research despite this rather obvious difference between rats and humans.  With these caveats in mind, animal studies can be viewed as suggestive, but direct application to humans based on animal studies alone is not always appropriate and is never conclusive.

Studies involving humans are the most difficult types of studies to perform.  Costs are often prohibitively high, compliance is low, and data is often incomplete.  Yet we tend to view human studies as definitive.  Observational studies are the most common, and can be described as simply taking a snapshot of a population or group of people.  After the snapshot has been taken, researchers then look for any possible associations between, for example, diet and disease.  One such study is the frequently cited Harvard Nurses' Health Study, which involved some 100,000 women.  The authors concluded that vitamin E (but not vitamin C or beta-carotene) was associated with lower incidence of heart disease.  They also found that these antioxidants were not associated with decreased incidence of breast cancer.  Does this study demonstrate that vitamin E protects against heart disease?  No.  One major caveat with observational studies is that they do not prove cause and effect relationships.  To illustrate the point, consider that a few years ago radiation from television sets was thought to contribute to atherosclerosis development because heart disease incidence was associated with the number of television sets per household.  Among the 3 or 4 studies that have been conducted to date, the associations between antioxidant consumption and the incidence of disease should be viewed as merely suggestive.  Another major caveat with observational studies is that they cover only a fraction of the human life span.  These studies simply do not provide any information that can be directly applied to life-long events.  Therefore, caution should be used when interpreting headlines such as, "Vitamin E reduces the risk of heart disease 40%."

Intervention studies usually involve giving one group of people a specific treatment, such as a drug, vitamin, or diet, and comparing the results with another group of people who received no treatment.  To date intervention studies have reported very mixed, or even negative results.  Are these results cause for alarm?  No.  Intervention studies, as with observational studies, can only be conducted for a very short period of time in relation to the human life span.  It is highly unlikely that the researchers would get the same results if they had conducted the study for 20 years.  Also, there is no way to document whether they actually took the antioxidants as they were instructed.  Non-compliance is one of the major problems with any human study.  Results of this one intervention study are interesting, but are in no way conclusive.  In fact, the results are opposite of what antioxidant proponents had hoped for.

So where does that leave us?  To summarize, one must consider all types of studies, including those with inconsistent results, before an informed decision can be made regarding antioxidants and disease prevention.  Several observations can be summarized from the research thus far, although it is cautioned that this research is in its infancy and to draw a definitive conclusion would be premature:

1.  Oxidation is a chemical process that occurs artificially in vitro and naturally in our bodies.  Much is known about the process in vitro, while very little is known about oxidation within our bodies.

2.  Oxidation can be prevented in vitro by the addition of antioxidants.  The extent to which antioxidants function in our bodies is still not clear.

3.  Food contains many antioxidants that may interact in complex ways that are poorly understood.  Studying individual antioxidants found in foods may not be relevant to the benefits of consuming the food itself.

4.  Because vitamin C, vitamin E, and beta-carotene function as antioxidants in vitro, they probably act as antioxidants in our bodies. 

5.  Oxidation may be associated with certain disease processes.  This conclusion is based on in vitro and cell culture studies that show certain chemical events believed to be associated with disease development can be prevented in the presence of antioxidants.  Some animal studies suggest that feeding antioxidants may result in reduced rates of disease development, although not all animal studies are in agreement.  Whether these observations translate into events that occur in the human body is still a leap of faith.  

6.  It is not well understood whether oxidation, if involved in the disease process, initiates tumor growth and plaque formation, or whether oxidation is the result of disease.  If oxidation is not an initiator of disease, then dietary antioxidants would not prevent disease.  This issue is still unsettled in the research community.  

7.  Human studies have provided little information about whether oxidation is involved in disease development.  The major assumptions made by researchers of human studies are that oxidation initiates disease and that dietary antioxidants will prevent the oxidation.  The validity of both assumptions is uncertain at this point.  Further, the only intervention study reported to date found no relationship between antioxidant consumption and incidence of disease.  

So do antioxidants prevent disease?  We just don't know at this stage.  The data thus far is indirect and circumstantial, and is largely based on questionable assumptions.  Is it theoretically possible for antioxidants to prevent disease?  Yes, if oxidation is shown to be an initiator of disease.  The argument has been made that since the possibility exists and since dietary antioxidants are not harmful, why not recommend vitamin supplementation as a means of disease prevention?  Some medical researchers claim that such a recommendation would be premature because the benefits have not yet been proven and because long term use of antioxidant vitamins has not been shown to be safe.  We are clearly at an awkward stage in providing useful information to the public about antioxidants and disease prevention.  As with most health issues, no magic pill can substitute for a balanced diet, regular fruit and vegetable consumption, and regular exercise.  Nevertheless, exaggerated health claims regarding antioxidants will continue to pop up, despite the lack of definitive evidence.  Until more reliable information is available, we must remain cautious.

Craig Hassel, Extension Nutrition Specialist

Factors Affecting School Breakfast Program Participation by Teenage Girls

Have you worked with school officials or public health staff in your county on issues affecting nutrition for teenage girls?  The following article is a review of the literature that might be of interest regarding nutritional adequacy for teenage girls and factors affecting participation in school meal programs.

Introduction

Recent reviews have documented benefits for children who participate in the School Breakfast Program (SBP) including improved school performance, school attendance, and total nutrient intake (Kennedy and Davis 1998, Pollitt 1995, DeMicco 2000).  Participation in the SBP is of particular importance for teenage girls whose current eating behaviors put them at higher risk for developing chronic diet-related diseases such as osteoporosis, heart disease, and cance as adults.  Limited income and minority status also increases the risk for nutritional inadequacies and poor dietary patterns for teenage girls from low-income minority families.  

Problems with nutritional adequacy 

Recent national dietary intake data show that a relatively low percentage of teenage girls (12-19 years of age) have diets meeting 100% of the 1989 Recommended Dietary Allowances (RDA) for many nutrients (USDA, ARS, 1999a).  Percentages range from 13.4% for calcium to 86.4% for selenium.  As family income increases, the nutritional profile of teenage girls improves in terms of selected nutrients, calories from fat and saturated fat, and quantities of certain foods eaten such as fruit, low fat or skim milk, fatty meats, fried potatoes, and fruit drinks (USDA, ARS, 1999b).  A major health survey involving adolescent girls in Minnesota identified significant concerns including inadequate intake of fruits and vegetables and dairy products, unhealthful weight-control practices, and overweight status (Neumark-Sztainer et al. 1998).  Risk factors for issues of concern included lower income and minority status.  

Inadequate calcium intake by teenage girls is especially problematic.  Recent studies highlight the importance of adequate calcium intake during childhood and adolescence (Ilich et al. 1998, Ruiz et al. 1995).  An adequate intake of calcium contributes to attainment of optimal bone mass which is considered to be the most important determinant of life-long skeletal health.  National food intake surveys show that female teens have a calcium intake which is about 60% of the recommended intake (USDA, ARS, 1999a), and calcium intake is lower for teenage girls from lower income families (USDA, ARS, 1999b). 

Relationship of breakfast consumption to nutritional adequacy

National dietary intake survey data from 1994-1996 indicated that the number of girls aged 12-19 who reported eating breakfast was 74.6% (USDA, ARS, 1999a).  Foods eaten at breakfast contributed to 23% of the calcium intake, along with greater than 20% of the intake of iron and other vitamins (Vitamins A, C, B6, B12, thiamin, riboflavin, niacin, and folate).  A study recently completed by us (Seungmin Lee and Marla Reicks, 2000) showed an association between reported frequency of eating breakfast and higher calcium intake in a sample of younger teenage girls in ethnically diverse, lower income, urban, middle schools.  Gordon and McKinney (1995) compared the nutrients derived from specific foods for students in grades 1-12 who participated in the SBP with students who were likely to eat breakfast at home, but did not report the results by age.  Participants in the SBP were more likely than nonparticipants to have a higher intake of calcium from milk, have a breakfast higher in energy, and to eat meat, leading to higher intakes of fat and sodium.  For younger children, eating breakfast has been shown to be important for overall nutritional adequacy of the diet (Nicklas et al. 1993, Nicklas 1995), but also that the nutritional quality of breakfast eaten could be improved in relation to accepted dietary guidance (Friedman and Hurd-Crixell 1999, Nicklas et al. 1995).  

Prevalence of unhealthy weight control practices

Unhealthful weight control practices for female teens are of concern for nutrition and health educators and clinicians.  Skipping breakfast has been characterized as a weight-control eating practice for adolescents.  In previous studies, it has been shown that adolescent girls with sub-clinical eating disorders more often skip breakfast than girls without eating problems (Melve and Baerheim 1994) and dieting 13 to 15 year old adolescents skipped breakfast more often than non-dieting adolescents (Brugman et al. 1997).  Girls (aged 12-15 years) attempting weight loss ate breakfast less often than other girls (Nowak 1998).  About 60% of high school students with abnormal scores on an Eating Attitudes Test reported that they skip breakfast at least three times a week (Pastore et al. 1996).  A study of adolescent breakfast skippers (13 years old) suggests that for girls, skipping breakfast is related to feelings about body shape and dieting behaviors (Shaw 1998).  

As the prevalence of childhood obesity increases, the use of skipping breakfast by overweight or normal weight adolescents as a means to manage weight may increase.  Given the evidence that food choice behaviors track from 6th-12th grade and into adulthood (Kelder et al. 1994), it is important to address unhealthy weight loss practices, such as skipping breakfast, in adolescence.  In addition, moderately obese adult breakfast skippers who had to eat breakfast as part of a weight-loss program found that eating breakfast reduced dietary fat and minimized impulsive snacking (Schlundt et al. 1992), suggesting a role for breakfast in normalizing eating patterns in weight control.

Participation in the SBP

Benefits from eating breakfast may not be realized for some adolescents, given low participation rates in the SBP and the prevalence of skipping breakfast at home.  From 1965-1991, on a national basis, breakfast consumption has declined by 15-20% in older adolescent girls and boys (when breakfast is defined as consumption of food or beverage or both between 5 and 10 AM) (Siega-Riz et al. 1998).  Nationwide Food Consumption Survey data from 1989-1991 showed that economic level below the poverty index was negatively associated with breakfast consumption (Siega-Riz et al. 1998).  

Among children attending schools offering the SBP, national participation rates have been estimated to be 19% (Gleason 1995).  Nationally representative data for proportions of teenage girls who eat breakfast at school or at home, or who skip breakfast could not be found.  The availability of the SBP appears to increase the likelihood of eating breakfast (from 66% to 82%) but only for low-income elementary students (when breakfast is defined as intake of >10% of the RDA for energy) (Devaney and Stuart 1998).  In Minnesota, public elementary schools with the SBP had an average daily participation rate of 12.7% in 1997; however, participation in six schools serving as pilot sites for a universally-free SBP (USBP) in the same year ranged from 69-94% (Wahlstrom et al. 1997).  The salient feature of this pilot program was that breakfast was provided free of charge to all students in the school, regardless of family income.  Coupled with universal availability of the breakfast was a planned promotional campaign to boost breakfast consumption rates in the schools.  Prior to the USBP, participation rates in the six pilot schools ranged from 4% to 38% even though up to 70% qualified for free or reduced price meals.  The increased participation rate was attributed not only to the fact that breakfast was free for all students, but also to the manner in which breakfast was fitted into the school day and scheduled to meet the needs of students, food service staff, and teachers.  

Factors affecting participation in the SBP

As part of the USBP study in Minnesota (Wahlstrom et al. 1997), we conducted a survey with about 1,400 students ages 9 to 12 years.  The survey was completed by students in schools with the pilot USBP and in control schools to examine the perceived benefits and barriers to eating breakfast (Boerboom at al. 1998, Boerboom et al. in press).  Overall, students felt that breakfast is important: it helps them pay attention, they do not get hungry before lunch, and they have more energy.  Barriers included not having enough time to eat breakfast in the morning, and not being hungry.  About 8% of the students in the control schools also reported that they very often think that eating breakfast might make them fat.  Shaw (1998) studied breakfast skippers (13 years old) in Australia who indicated that they most often skip breakfast because of lack of time and not being hungry in the morning.

Barriers to participation in school meals were discussed at a recent national satellite seminar sponsored by the National Food Service Management Institute (1994).  They included pricing, competing a la carte offerings, lack of time to eat in the cafeteria (speed of service and convenience), perceived welfare stigma, bus schedule/transportation issues, and space/environment.  A recent study confirmed the hypothesis that for high school students, customer satisfaction with the school food service is related to food purchase behavior in the school lunch program (Meyer and Conklin 1998).  The variety of food offered was the best predictor of satisfaction.  Other variables highly correlated with satisfaction were related to food offered (flavor, attractiveness of food, quality of food and ingredients, choices that met cultural and ethnic preferences) and staff (smiling and greeting students, and courteousness).  Another study by Hutchinson et al. (2000) showed that participation was not a good indicator of satisfaction, but rather the ability of students to leave campus and the distance to eating establishments affected participation in the school lunch program.

A literature review of factors affecting participation in school meals programs indicates that results are available from a school foodservice and student perspective for high schools (Meyer and Conklin 1998, Meyer 2000, Hutchinson et al. 2000, Gilmore et al. 2000) and results related to factors affecting breakfast consumption by elementary and middle school students are available (Dixit et al. 2000, Boerboom et al. 1998, McConnell et al. 1997).  Studies of factors predicting SBP participation by teenage girls in high schools with a high proportion of students from limited income and minority families were not found.  Other factors specific to this demographic group that need to be further explored include the need for socialization with friends within the context of enjoying vending machine alternatives, peer influences, the stigma related to eligibility for free and reduced priced meals, location of dining rooms – distance to the cafeteria, cultural preferences, and time issues related transportation (personal communication Stella Thomas, Minneapolis Public Schools Food Service Site Manager).  The documented nutritional inadequacy and prevalence of weight loss behaviors makes this an important group to target for greater SBP participation.  Additional research with this demographic group based on in-depth exploratory data is warranted.  The information can be used to determine appropriate educational and environmental strategies that will allow educators and food service personnel to effectively intervene to increase SBP participation.

Marla Reicks, Extension Nutritionist

Parasites and Foodborne Illness

Parasites may be present in food or in water and can cause disease. Ranging in size from

tiny, single-celled organisms to worms visible to the naked eye, parasites are more and more

frequently being identified as causes of foodborne illness in the United States. The illnesses

they can cause range from mild discomfort to debilitating illness and possibly death.

What are  parasites?

Parasites are organisms that derive nourishment and protection from other living organisms known as hosts. They may be transmitted from animals to humans, from humans to humans, or

from humans to animals. Several parasites have emerged as significant causes of foodborne and waterborne disease. These organisms live and reproduce within the tissues and organs of

infected human and animal hosts, and are often excreted in feces.

How are they transmitted?

They may be transmitted from host to host through consumption of contaminated food and water, or by putting anything into your mouth that has touched the stool (feces) of an infected person or animal.

How do they vary?

Parasites are of different types and range in size from tiny, single-celled, microscopic organisms (protozoa) to larger, multi-cellular worms (helminths) that may be seen without a microscope.

What are some common parasites?

Some common parasites are Giardia duodenalis, Cryptosporidium parvum, Cyclospora cayetanensis, Toxoplasma gondii, Trichinella spiralis, Taenia saginata (beef tapeworm), and Taenia solium (pork tapeworm). [The following information on "How do people get…?", "Who is at risk?" and prevention steps may be similar in some cases. You may find the information most useful in explaining a single parasite listed as outbreaks occur or questions arise - Schafer.]

Giardia duodenalis (formerly called G. lamblia)

Giardia duodenalis, cause of giardiasis (GEE-are-DYE-uh-sis), is a one-celled, microscopic

parasite that can live in the intestines of animals and people. It is found in every region

throughout the world and has become recognized as one of the most common causes of

waterborne (and occasionally foodborne) illness.

How do people get giardiasis? People get giardiasis the following ways:  By consuming food or water contaminated with G. duodenalis cysts (the infective stage of the organism).  By putting anything into your mouth that has touched the stool of a person or animal with giardiasis. 

Symptoms of giardiasis. Diarrhea, abdominal cramps, and nausea are the most common symptoms. Some cases may be without symptoms. 

When will symptoms appear? What is the duration? Symptoms will usually appear 1 to 2 weeks after ingestion of a G. duodenalis cyst. They may last 4 to 6 weeks in otherwise healthy persons, but there are cases of chronic illnesses lasting months or even years.

Who is at risk for contracting giardiasis?  Those at risk include: persons working in child daycare centers and children attending daycare centers; international travelers (traveler’s diarrhea); hikers, campers, or any other persons who may drink from untreated water supplies; and persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy. 

How to prevent giardiasis. Wash hands with hot, soapy water before handling foods and eating, and after using the toilet, diapering young children, and handling animals. Make sure infected individuals wash their hands frequently to reduce the spread of infection. Drink water only from treated municipal water supplies.  When hiking, camping, or traveling to countries where the water supply may be unsafe to drink, either avoid drinking the water or boil it for 1 minute to kill the parasite. Drinking bottled beverages or hot coffee and tea are safe alternatives. Do not swallow water while swimming.  Do not swim in community pools if you or your child has giardiasis. Drink only pasteurized milk, juices, or cider. Wash, peel, or cook raw fruits and vegetables before eating. Do not use untreated manure to fertilize fruits and vegetables. 

Cryptosporidium parvum

Cryptosporidium parvum, cause of the disease cryptosporidiosis (KRIP-toe-spo-RID-e-O-sis),

is a one-celled, microscopic parasite, and a significant cause of waterborne illness worldwide.

It is found in the intestines of many herd animals including cows, sheep, goats, deer, and elk.

How do people get cryptosporidiosis? People get cryptosporidiosis the following ways: By consuming food or water contaminated with C. parvum oocysts (infective stage of the parasite). The oocysts are the environmentally resistant stage of the organism and are shed in the feces of a host (human or animal). By putting anything into your mouth that has touched the stool of a person or animal with cryptosporidiosis. 

Symptoms of cryptosporidiosis. Symptoms include watery diarrhea, stomach cramps, upset stomach, and slight fever. Some cases may be without symptoms.

When will symptoms appear? What is the duration? Symptoms appear 2 to 10 days after ingestion of C. parvum oocysts. The illness usually goes away without medical intervention in 3 to 4 days, but in some outbreaks in daycare centers, diarrhea has lasted 1 to 4 weeks. In people with AIDS and other individuals with weakened immune systems, cryptosporidiosis can be serious, long-lasting, and sometimes fatal.

Who is at risk for contracting cryptosporidiosis? Those at risk include: persons working in child daycare centers and children attending daycare centers; persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy; international travelers (traveler’s diarrhea); and hikers, campers, or any other persons who may drink from untreated water supplies. 

How to prevent cryptosporidiosis.  Wash hands with hot, soapy water before handling foods and

eating, and after using the toilet, diapering young children, and handling animals. Make sure infected individuals wash their hands frequently to reduce the spread of infection. Drink water only from treated municipal water supplies. When hiking, camping, or traveling to countries where the water supply may be unsafe to drink, either avoid drinking the water or boil it for 1 minute to kill the parasite. Drinking bottled beverages or hot coffee and tea are safe alternatives.

Do not swallow water while swimming. Do not swim in community swimming pools if you or your child has cryptosporidiosis. Drink only pasteurized milk, juices, or cider.  Wash, peel, or cook raw fruits and vegetables before eating. Do not use untreated manure to fertilize fruits and

vegetables. 

Cyclospora cayetanensis

Cyclospora cayetanensis (SIGH-clo-SPOR-uh KYE-uh-tuh-NEN-sis), cause of cyclosporiasis,

is a one-celled, microscopic parasite. Currently little is known about this organism, although

cases of cyclosporiasis are being reported from various countries with increasing frequency.

How do people get cyclosporiasis? People get cyclosporiasis the following ways: By consuming food or water contaminated with C. cayetanensis oocysts (the infective stage of the organism). 

By putting anything into your mouth that has touched the stool of a person or animal with cyclosporiasis. 

Symptoms of cyclosporiasis. Symptoms include watery diarrhea (sometimes explosive),

stomach cramps, nausea, vomiting, muscle aches, low-grade fever, and fatigue. Some cases are without symptoms. Symptoms are more severe in persons with weakened immune systems.

When will symptoms appear? What is the duration? Symptoms typically appear about 1 week after ingestion of C. cayetanensis oocysts. If untreated, the symptoms may last a week to more than a month. Symptoms may return.

Who is at risk for contracting cyclosporiasis? Persons of all ages are at risk for infection.                       Persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy may be at greater risk for

infection.

How to prevent cyclosporiasis.  Wash hands with hot, soapy water before handling foods and

eating, and after using the toilet, diapering young children, and handling animals. Make sure infected individuals wash their hands frequently to reduce the spread of infection. Drink water only from treated municipal water supplies. When hiking, camping, or traveling to countries where the water supply may be unsafe to drink, either avoid drinking the water or boil the water for 1 minute to kill the parasite. Drinking bottled beverages or hot coffee and tea are safe

alternatives. Do not swallow water while swimming. Do not swim in community swimming pools if you or your child has cyclosporiasis. Wash, peel, or cook raw fruits and vegetables before eating. Do not use untreated manure to fertilize fruits and vegetables. 

Toxoplasma gondii

Toxoplasma gondii, cause of the disease, toxoplasmosis (TOX-o-plaz-MO-sis), is a single-celled, microscopic parasite found throughout the world. It is interesting to note that these organisms can only carry out their reproductive cycle within members of the cat family. In this parasite-host relationship, the cat is the definitive host. The infective stage (oocyst) develops in the gut of the cat. The oocysts are then shed into the environment with cat feces.

How do people get toxoplasmosis? People get toxoplasmosis the following ways: By consuming foods (such as raw or undercooked meats, especially pork, lamb, or wild game) or drinking untreated water (from rivers or ponds) that may contain the parasite. Fecal-oral: Touching your hands to your mouth after gardening, handling cats, cleaning a cat’s litter box, or anything that has come into contact with cat feces. Mother-to-fetus (if mother is pregnant when first infected

with T. gondii). Through organ transplants or blood transfusions, although these modes are rare. 

Symptoms of toxoplasmosis and severe toxoplasmosis. Toxoplasmosis is relatively harmless to most people, although some may develop "flu-like" symptoms such as swollen lymph glands and/or muscle aches and pains. In otherwise healthy individuals, the disease is usually mild and goes away without medical treatment. However, dormant tissue stages can remain in the infected individual for life. However, persons with weakened immune systems such as those with HIV/AIDS infection, organ transplant recipients, individuals undergoing chemotherapy, and infants may develop severe toxoplasmosis. Severe toxoplasmosis may result in damage to the

eyes or brain. Infants becoming infected before birth can be born retarded or with other mental or physical problems.

When will symptoms appear? What is the duration? The time that symptoms appear varies, but generally symptoms will appear 1 week to 1 month after consuming the parasite. The duration of the illness depends on the health and immune status of the host. Persons with weakened immune systems may experience illnesses of long duration, possibly resulting in death.

Who is at risk for contracting severe toxoplasmosis? Those at risk include: Persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy. Infants born to mothers who become infected with T. gondii shortly before becoming pregnant or during pregnancy. Those mothers exposed to T. gondii longer than 6 months before becoming pregnant rarely transmit toxoplasmosis to their infants. 

How to prevent toxoplasmosis. If you are pregnant or if you have a weakened immune                            system, you should discuss your risk of contracting toxoplasmosis with your health care provider. Wear clean latex gloves when handling raw meats, or have someone who is healthy, and not pregnant, handle the meats for you. Cook all meats thoroughly to 160 °F. Wash hands, cutting boards, and other utensils thoroughly with hot, soapy water after handling raw meats. 

Clean cat litter boxes daily because cat feces more than a day old can contain mature parasites. 

Wash hands thoroughly with hot, soapy water after handling cats, cleaning and cat litter boxes, especially before you handle or eat food. Wear gloves when you handle garden soil or sandboxes. Cats may use gardens or sandboxes as litter boxes. Cover sandboxes to prevent cats from using them as litter boxes. Help prevent cats from becoming infected with T. gondii by

discouraging them from hunting and scavenging. Feed cats commercially made cat foods or cook their food. 

Trichinella spiralis

Trichinella spiralis, cause of trichinosis (TRICK-a-NO-sis) is an intestinal roundworm whose

larvae may migrate from the digestive tract and form cysts in various muscles of the body.

Infections occur worldwide, but are most prevalent in regions where pork or wild game is

consumed raw or undercooked. The incidence of trichinosis has declined in the United States

due to changes in hog feeding practices. Presently, most cases in this country are caused by

consumption of raw or undercooked wild game.

How do people get trichinosis? People get trichinosis by consuming raw or undercooked meats

such as pork, wild boar, bear, bobcat, cougar, fox, wolf, dog, horse, seal, or walrus containing Trichinella larvae. The illness is not spread directly from person to person.

Symptoms of trichinosis. The first symptoms are nausea, diarrhea, vomiting, fever, and                       abdominal pain, followed by headaches, eye swelling, aching joints and muscles, weakness, and itchy skin. In severe infections, persons may experience difficulty with coordination and have

heart and breathing problems. Death may occur in severe cases.

When will symptoms  appear? What is the duration? Abdominal symptoms may appear within 1 to 2 days after eating contaminated meat. Further symptoms (eye swelling and aching muscles and joints) may begin 2 to 8 weeks after infection. Mild cases may assumed to be flu.

Who is at risk for contracting trichinosis? Persons consuming raw or under cooked pork or wild game. Persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy may be at a greater risk for

infection.

How to prevent trichinosis. Cook pork and wild game to 160 °F to kill any Trichinella larvae

that may be present.

Taenia saginata/Taenia solium (Tapeworms)

Taenia saginata (beef tapeworm) and Taenia solium (pork tapeworm) are parasitic worms (helminths). Taeniasis is the name of the intestinal infection caused by adult-stage tapeworms

(beef or pork tapeworms). Cysticercosis is the name of the tissue (other than intestinal)

infection caused by the larval-stage of the pork tapeworm only.

It is interesting to note that humans are the definitive hosts of both organisms. This means that

the reproductive cycle, and thus egg production by the organisms, occurs only within humans.

Eggs are passed in human feces and they may be shed into the environment for as long as the

worms remain in the intestines (for as long as 30 years). In addition, the eggs may remain viable

in the environment for many months.

These diseases are more prevalent in underdeveloped countries where sanitation practices may

be substandard and in areas where pork and beef are consumed raw or undercooked. They are

relatively uncommon in the U.S., although travelers and immigrants are occasionally infected. 

How do people get Taeniasis?  People get Taeniasis by consuming infected beef or pork (raw or undercooked).

Symptoms of Taeniasis. Most cases of infection with adult worms are without symptoms. Some persons may experience abdominal pain, weight loss, digestive disturbances, and possible intestinal obstruction. Irritation of the peri-anal area can occur, caused by worms or worm segments exiting the anus. 

When will symptoms appear? What is the duration? T. saginata (beef tapeworm) infections appear within 10 to 14 weeks. T. solium (pork tapeworm) infections appear within 8 to 12 weeks. Taeniasis may last many years without medical treatment. 

Who is at risk for contracting Taeniasis? Anyone consuming infected beef or pork (raw or undercooked). Persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy may be at a greater risk for infection.

How to prevent Taeniasis. Cook beef and pork to 160 °F to kill encysted tapeworm larvae

that may be present.

How do people get cysticercosis? People get cysticercosis the following ways: By consuming food or water contaminated with the eggs of T. solium (pork tapeworm). Worm eggs hatch and the larvae then migrate to various parts of the body and form cysts called cysticerci. This can be a serious or fatal disease if it involves organs such as the central nervous system, heart, or

eyes. By putting anything into your mouth that has touched the stool of a person infected with T. solium. Some persons with intestinal tapeworms may infect themselves with eggs from their own feces as a result of poor personal hygiene. 

Symptoms of cysticercosis. Symptoms may vary depending on the organ or organ system                      involved. For example, an individual with cysticercocis involving the central nervous system (neurocysticercosis) may exhibit neurological symptoms such as psychiatric problems or

epileptic seizures. Death is common.

When will symptoms appear? What is the duration? Symptoms usually appear from several weeks to several years after becoming infected with the eggs of the pork tapeworm (T. solium). Symptoms may last for many years if medical treatment is not received.

Who is at risk for contracting cysticercosis? Persons traveling to countries where sanitation may be substandard and the water supply may be unsafe. Persons with weakened immune systems including those with HIV/AIDS infection, organ transplant recipients, or those individuals undergoing chemotherapy may be at a greater risk for infection.

How to prevent cysticercosis. Drink water only from treated municipal water supplies.                           When traveling to countries where the water supply may be unsafe, either avoid the water or boil it for 1 minute to kill parasite eggs. Drinking bottled beverages or hot coffee and tea are safe alternatives. Do not swallow water while swimming. Do not swim in community swimming pools if you or your child are infected with tapeworms. Wash, peel, or cook raw fruits and vegetables before eating. Make sure that infected individuals wash their hands frequently to reduce the spread of infection. 

Source: FSIS/ USDA. Food Safety Focus, May 2001, http://www.fsis.usda.gov/OA/pubs/parasite.htm
Bill Schafer, Extension Food Safety Technologist
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