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What's New? 

•	 MyPyramid recommends that for adults 
and children over the age of two, most 
milk group choices be fat-free or low-
fat.1 

•	 Based on food intake data, 78 percent 
of children ages 9-18 and 85 percent of 
adults 51 years of age and older do not 
meet their daily calcium requirements.2 

•	 Americans two years of age and older 
consume, on average, one and a half 
cups a day of milk and milk products vs. 
the two to three cups recommended in 
the Dietary Guidelines for Americans 
2005 (Dietary Guidelines).3, 4  Nonfat 
and low-fat milks are not recommended 
for use during the first two years of life.5 

•	 Many African Americans and Asian 
Americans do not get enough calcium 
from their daily diets.6, 7 

Public Health Implications 

At least three cups of milk and milk products, or other non-dairy sources of calcium, are 
needed for those nine years of age or older to meet their calcium requirements.4  Adequate 
consumption during adolescence is particularly important because peak bone mass is largely 
achieved during this life stage and continues until the mid 20’s. 

Healthy People 2010 Objective 2-9: Reduce the overall number of cases of osteoporosis. 
Target: eight percent of adults. Baseline: ten percent of adults aged 50 years and older.8  In 
California approximately 15 percent of women 50 years and older have been told that they 
have bone loss, osteopenia, or osteoporosis.9 

Healthy People 2010 Objective 19-11: Increase the proportion of persons aged two years 
and older who meet the dietary recommendations for calcium.  Target: 75 percent. National 
baseline: 46 percent.8 
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Definition 

Milk and Milk Products 

Milk Group: The United States Department of Agriculture (USDA) released its 
MyPyramid recommendations in 2005. The Milk Group is also known as the milk, 
yogurt and cheese group and includes all fluid milk products and many foods made from 
milk that retain their calcium content. Foods made from milk that have little or no 
calcium, such as cream cheese, cream, and butter are not considered part of the milk 
group.1  See Table 1 for the calcium content of milk and milk products. 

One cup equivalent for the milk group is defined in the Dietary Guidelines for 
Americans4 as: 

• One cup low-fat/fat-free milk, yogurt 
• One and a half ounces of low-fat or fat-free natural cheese 
• Two ounces of low-fat or fat-free processed cheese 

Dairy Products: Dairy products, currently not defined in the Dietary Guidelines, include 
a broader range of milk products including all ranges of fluid milk (fat-free to whole milk, 
buttermilk, acidophilus milk, and flavored milks), cheeses, cottage cheese, yogurt and 
yogurt drinks, butter, cream, sour cream, and ice cream.  Of these, milk, natural and 
aged cheeses, and yogurt products are excellent calcium sources (see Table 1).  In 
contrast, butter, cream, and cream cheese contain no or minimal calcium. 

Note that for the purposes of this chapter, we will be referencing primarily to cow’s milk.  
While some individuals do consume goat and sheep’s milk and cheeses, such products 
are not part of this discussion. There is a section in this chapter on non-dairy calcium 
containing alternatives. 

The calcium content of fluid milk has to meet California standards, which exceed federal 
standards. This has been accomplished through the fortification of milk with non-fat 
milk solids.  These offer improved taste in addition to nutritional benefits.  The additional 
calcium content is most pronounced in the one percent fat version of milk.  For example, 
one cup of federal standard one percent milk contains 311 mg calcium, while one cup of 
California standard one percent milk contains 380 mg calcium.  Furthermore milk 
produced under California standards contains up to 33 percent more protein than milk 
produced under federal standards.  Other nutrients are affected minimally by the 
fortification of fluid milks.10 
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Table 1: Calcium Content of Milk and Milk Products10, 11 

High calcium sources 
(about 300 mg/serving) 

Serving Size Mg 
Calcium 

Fluid milk (fat-free or one percent preferred) 1 cup 311* 
380 † 

Evaporated milk (fat-free preferred) ½ cup 320 
Sweetened condensed milk (fat-free preferred) ½ cup 292 
Yogurt, fat-free or low fat preferred 1 cup 355 
Natural or processed hard cheeses, low fat 
preferred 
(Cheddar, Monterey Jack-types) 

1 ½ oz natural; 
2 oz processed 

287 

Ricotta cheese ½ cup 335 
Parmesan cheese ¼ cup 276 
Pudding 1 cup 306 
Custard or flan ¾ cup 296 
Frozen yogurt 1 cup 304 
Cream soup 1 ½ cup 320 

Medium calcium sources 
(about 100 mg/serving) 

Cottage cheese 1 cup 138 
Ice cream ½ cup 85 

* 311 mg calcium for fat free milk using the Federal Standards for milk. 
† 380 mg calcium for one percent milk using the California Standards for milk. 

Milk Nutrient Profile 

Milk and dairy products provide about 63 percent of the calcium available in the United 
States food supply.12  Milk and dairy products are also good sources of phosphorous, 
riboflavin, vitamin B-12, protein, potassium, zinc, magnesium, and vitamin A (32 
percent, 26 percent, 21 percent, 19 percent, 19 percent, 16 percent, 16 percent, and 15 
percent of food supply of these nutrients, respectively).  Vitamin D fortified milk and 
breakfast cereals are the primary sources of dietary intake of vitamin D in the United 
States.13 

This unique package of nutrients speaks to the benefits of including milk and dairy 
products in the diet for reasons other than their calcium content.14  Numerous studies 
have reported that consumption of milk and dairy products improves the overall nutrient 
density and quality of the diet in women, older adults, children, and adolescents.15 

Health Benefits of Milk and Milk Products 

Milk and milk products are an easy and economical way to meet calcium requirements.  
Recent research supports the beneficial role of milk and milk products in the diet 
beyond bone health. Specifically, several studies suggest that adequate milk or calcium 
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intake may reduce the risk of several chronic diseases besides osteoporosis, including 
mild hypertension, kidney stone formation, and some cancers.16, 17, 18, 19, 20 Cultured fat 
free and low-fat dairy foods such as yogurt may offer health benefits including improved 
lactose digestion, control of intestinal infections, and enhanced immune function.21 

Milk and milk products have traditionally been associated with bone health in western 
societies. To be sure, dietary calcium has been demonstrated to enhance bone health 
throughout life, with high intakes being associated with formation of greater bone mass 
in childhood and adolescence, and reduced bone loss and fracture risk in the elderly.  
Children and adolescents especially require adequate calcium, vitamin D, protein and 
other dairy nutrients for proper bone growth.  Bone mass later in life is determined 
primarily by peak bone mass, of which more than 90 percent is attained by age 20 

22years.

Vitamin D is necessary for proper bone growth from infancy through puberty and for 
bone maintenance in adulthood.  Vitamin D is found in fortified milk, cheese, whole 
eggs, liver, salmon, and fortified margarine.  The skin also has the ability to synthesize 
vitamin D if exposed to sunlight on a regular basis.23  It is estimated that 30 percent of 
adolescents nationwide may be vitamin D deficient, putting them at risk for fractures, 
stunted growth and debilitating osteoporosis later in life.24 Recently, cases of rickets or 
vitamin D deficiency have resurfaced in the United States, making the adequate 
consumption of vitamin D-fortified fluid milk even more important.25  In addition, 
increased use of sunscreens in the United States has further contributed to vitamin D 
deficiencies.26, 27 

Considerable scientific evidence indicates that calcium or calcium-rich, low-fat dairy 
foods have a beneficial effect on blood pressure regulation.16, 18 Among those studies is 
the landmark controlled-feeding intervention trial Dietary Approaches to Stop 
Hypertension (DASH). This study demonstrated that a low-fat dietary pattern high in 
fruits and vegetables (eight to nine servings a day) coupled with low-fat dairy products 
(three servings a day) produced greater reductions in systolic and diastolic blood 
pressure than a control diet or a diet high only in fruits and vegetables.   

A role for milk and dairy products in weight management for children and adults is 
beginning to emerge.28, 29  Recent studies showed that people on a reduced-calorie diet 
who consumed three servings of milk, cheese or yogurt each day lost significantly more 
weight and more body fat than those who just cut calories while consuming little or no 
dairy.28  Consumption of dairy foods resulted in greater weight loss benefits than when a 
calcium supplement was taken; indicating that other factors in dairy foods may work 
synergistically to exert this effect.  A recent study concluded that dairy calcium, age, and 
physical activity were significantly associated with lower body fat in 9-14 year old girls.29 

However research results are not completely consistent and health professionals are 
encouraged to monitor ongoing findings documented in this area.  
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Dietary Recommendations  

The Dietary Guidelines recommend daily consumption of two to three cups of fat-free or 
low-fat milk or equivalent milk products (however this does not apply to children under 
two years of age5).4  This recommendation is made to ensure that the majority of the 
population meets its needs for calcium.  The dietary recommendation for calcium, 
defined by the “Adequate Intake” (AI), varies with age to meet the body’s varying needs 
for calcium at different life stages – increased needs during childhood and adolescence 
when bone is being accrued, and in old age when bone losses naturally occur.  See 
Table 2 for age-specific calcium recommendations.28 

Table 2: Dietary Recommendations for Calcium in North America28 

Population Age 
(yrs) 

Calcium recommendation* 

(mg) 
Infants 0 - 0.5 210 
Infants 0.5 – 1 270 
Children 1 – 3 500 
Children 4 – 8 800 
Teenagers 9 – 18 1,300 
Adults 19 – 50 1,000 
Adults 51 – 70 1,200 
Adults 70+ 1,200 
Pregnant or nursing teenagers 1,300 
Pregnant or nursing women 1,000 

*Adequate Intake as defined by the Dietary Reference Intakes (Institute of Medicine, 1997). 

Burden 

Milk and milk products are the primary sources of calcium in the United States.29  As 
described above, calcium plays a critical role in bone health and, hence, in reducing 
osteoporosis risk.  

About ten million Americans have osteoporosis and another 18 million have low bone 
mass (osteopenia) and are at risk of developing osteoporosis.30  In California, data from 
the California Health Interview Survey show that nearly 15 percent of women aged 50 
years and older have been told by a doctor that they have bone loss, osteopenia or 
osteoporosis.9 

Osteoporosis-related medical expenditures were estimated nationally at $14 billion in 
1996 and $2 billion in California in 1998.31, 32  Women, Whites, and Asians are more 
likely to develop osteoporosis than men, and Blacks, respectively. Lower 
socioeconomic status is also associated with increased osteoporosis risk in White and 
Black women.33 

As indicated earlier, calcium and other nutrients in milk and dairy products not only play 
a role in bone health, but also in other chronic health conditions.  Using data from 

California Food Guide: Fulfilling the Dietary Guidelines for Americans  
10/20/2006 

5 

http:1998.31


Chapter 4:  Milk and Milk Products 

prospective and randomized controlled trials, McCarron and Heaney (2004) have 
suggested that eating three to four servings of dairy foods each day, as part of a healthy 
diet, could result in cost savings of $26 billion in the first year, and more than $200 
billion over five years.34  These savings would be realized by reducing the disease 
burden of several common medical conditions:  obesity, hypertension, type 2 diabetes, 
osteoporosis, kidney stones, certain outcomes of pregnancy, and some cancers. 

Consumption Patterns 

Nationally, representative data (1999-02) show that Americans two years of age and 
older consume an average of only 1.7 cups of milk a day.35  This is half of the 
recommendation of the current Dietary Guidelines.4 

When looking at a breakdown of population by age segments, we see that certain 
groups are at higher risk for calcium deficiency because of inadequate consumption of 
milk and dairy products. According to the 1999-00 National Health and Nutrition 
Examination Survey, only 30 percent of Americans aged two years and older met the 
recommendation for milk and dairy consumption.  Mean calcium intake fell short of 
dietary recommendations especially for adolescent girls, older women, and older 
males.36 

Calcium intake varies by ethnic background.  African Americans and Asian Americans 
tend to have lower calcium intakes than Whites.6  Eighty-six percent of African 
Americans do not get the daily recommended amount of calcium in their diet and only 
about half of all African Americans consume one or more servings of dairy products a 
day.37 

In California, only about half of all California adults report drinking milk on any given 
day. Milk tends to be consumed most often by the youngest and oldest age groups, 
and the least by African Americans. About one in ten report eating yogurt and about 
half report eating cheese at least once in a given day.  One in four California adults 
report consuming no milk or milk products on a given day.38  In summary, fewer than 
one in three adults is likely to meet the recommendation of three servings a day.   

Trends/Contributing Factors 

Milk, and consequently calcium intake has been declining in children and adolescents 
over the past few decades. Between 1970 and 2000, mean daily calcium decreased for 
children and adolescents aged 3-15 years by as much as 20 percent depending on age 
group. In contrast, mean calcium intake increased for adult women, and remained 
stable for men aged 20–39 years.36  The decline in calcium intake in children and 
adolescents is a public health concern; it is during adolescence (puberty) that bone 
mass is acquired rapidly so that by the end of puberty, about 90 percent of peak bone 
mass has been acquired.  
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In immigrant groups, more acculturated individuals tend to have lower intakes of 
calcium.39  Interventions developed to improve bone health in immigrant groups should 
consider cultural food preferences and food ways when promoting the use of milk and 
dairy products. 

Barriers to Implementation/Myths 

Common Concerns About Milk and Milk Products 

“Lactose intolerance means I can’t drink milk.” 
Lactose intolerance or lactose maldigestion is the inability to fully digest lactose, the 
sugar in milk, due to a deficiency of the enzyme lactase.  Symptoms include bloating, 
abdominal discomfort and flatulence.  Many people with lactose intolerance are under 
the impression that they need to omit all dairy products from their diet.  However, there 
is evidence to show that the majority of people with lactose intolerance can tolerate milk 
products,40 and that gradual exposure to dairy foods can improve tolerance to lactose in 
some individuals.37  Suarez and associates have observed that some lactose-intolerant 
individuals can tolerate milk products if they are consumed in smaller amounts and 
spaced throughout the day.41  Cultured milk products such as yogurt and cheeses, are 
often better tolerated. Finally, lactose-reduced milks are available.   

“My child has a milk allergy.” 
Milk allergies are often due to allergic reactions to the protein components of milk, 
casein or whey. True milk allergies are uncommon.  Only about one to three percent of 
children experience cow’s milk allergy and they usually outgrow this by age three.42  In 
adults the incidence is even lower.  Individuals with true milk allergies would need to 
consume a milk substitute, such as a soy or rice beverage.  Keep in mind that these 
alternatives are not a substitute for many of the nutrients in milk.  In particular, 
calcium-fortified beverages should be selected. 

“Flavored milks are too high in sugar to be part of a healthful diet.”  
Both unflavored and flavored 100 percent milks can be nutritious beverage choices in 
the context of an overall healthy diet. Flavored milks provide calcium, vitamin D and a 
package of nutrients comparable to unflavored milks.  Children like the taste of flavored 
milks, and often accept them more readily.  However they should be consumed in 
moderation as part of a healthy, balanced diet.43 Fat-free and low-fat (1 percent) 
flavored 100 percent milks are generally considered acceptable beverages on K-12 

44campuses.

“Milk is fattening; I can’t drink it because I’m trying to lose weight.” 
There is no clear scientific evidence to indicate that consuming recommended daily 
servings of reduced fat milk increases risk of overweight.  In fact, there is some 
evidence to suggest that consuming at least three servings of milk, yogurt or cheese as 
part of a reduced calorie diet, may help people burn more fat and lose more weight than 
just cutting calories alone.28  This observation needs to be confirmed in further studies. 
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Alternative Sources of Calcium 

While milk and dairy foods are important sources of calcium in the United States, when 
they are not tolerated, or consumed due to personal or religious decisions, there are 
other foods that provide adequate calcium.  Some individuals choose to avoid animal 
milk because they are following a vegan or total vegetarian diet; or are lactose 
intolerant; have allergies; wish to avoid cholesterol, or dislike dairy products.  
Furthermore, the emergence of animal rights and ethics college courses and the 
proliferation of information on vegetarian diets has led to increased interest in plant 
sources for calcium.45 

Sources of well absorbed calcium include calcium fortified soy milk and juice; calcium 
set tofu; soy beans and soy nuts; bok choy, broccoli, collard greens, Chinese cabbage, 
kale, mustard greens, and okra.46  Other grains, beans, fruits, and vegetables can also 
contribute to calcium intake but cannot replace key calcium rich foods.  Moreover, 
fortified foods such as soy milks, meat analogs, juices and breakfast cereals can add 
substantially to intakes of calcium, iron, zinc, vitamin B-12, vitamin D, and riboflavin.45 

However, alternative non-dairy food sources of calcium do not completely replace the 
nutrient package of fortified cow’s milk.  “Milk type” beverages such as soy, rice, or 
almond-based drinks are available in most California stores.  Table 3, derived from the 
Dietary Guidelines, shows the amount of calcium in some non-dairy food sources of 
calcium. See Table 3 for non-dairy food sources of calcium. 

While taking supplements increases one’s nutrient intake and may be necessary for 
some individuals, it should not preclude the consumption of healthy foods rich in 
micronutrients. Many nutrients present in whole foods work in concert with each other, 
an effect not found when individual supplements are taken.  Most calcium supplements 
do not contain the full package of nutrients found in foods like milk and dairy products.    

Table 3: Alternate Food Sources of Calcium4 

Non-Dairy Food Sources of Calcium ranked by milligrams of calcium per standard 
amount; also calories in the standard amount. The bioavailability may vary. (The AI for 
adults is 1,000 mg/day.)a 

Food, Standard Amount Calcium 
(mg) 

Calories 

Fortified ready-to-eat cereals (various), one ounce  236-1043 88-106 

Soy beverage, calcium fortified, one cup 368 98 

Sardines, Atlantic, in oil, drained, three ounces 325 177 
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(Cont’d) Food, Standard Amount Calcium 
(mg) Calories 

Tofu, firm, prepared with nigarib , a half cup 253 88 

Pink salmon, canned, with bone, three ounces 181 118 

Collards, cooked from frozen, a half cup 178 31 

Molasses, blackstrap, one tablespoon 172 47 

Spinach, cooked from frozen, a half cup 146 30 

Soybeans, green, cooked, a half cup 130 127 

Turnip greens, cooked from frozen, a half cup 124 24 

Ocean perch, Atlantic, cooked, three ounces 116 103 

Oatmeal, plain and flavored, instant, fortified, one 
packet prepared 99-110 97-157 

Cowpeas, cooked, a half cup 106 80 

Food Standard Amount Calcium 
(mg) Calories 

White beans, canned, a half cup 96 153 

Kale, cooked from frozen, a half cup  90 20 

Okra, cooked from frozen, a half cup 88 26 

Soy beans, mature, cooked, a half cup  88 149 

Blue crab, canned, three ounces 86 84 

Beet greens, cooked from fresh, a half cup  82 19 
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(Cont’d) Food Standard Amount Calcium 

(mg) 

Calories 

Pak-choi, Chinese cabbage, cooked from fresh, a half 
cup 79 10 

Clams, canned, three ounces 78 126 

Dandelion greens, cooked from fresh, a half cup  74 17 

Rainbow trout, farmed, cooked, three ounces 73 144 
a Both calcium content and bioavailability should be considered when selecting dietary sources of 
calcium. Some plant foods have calcium that is well absorbed, but the large quantity of plant foods that 
would be needed to provide as much calcium as in a glass of milk may be unachievable for many.  Many 
other calcium-fortified foods are available, but the percentage of calcium that can be absorbed is 
unavailable for many of them. 

b Calcium sulfate and magnesium chloride. 

Source:  Nutrient values from Agricultural Research Service (ARS) Nutrient Database for Standard 
Reference, Release 17.  Foods are from ARS single nutrient reports, sorted in descending order by 
nutrient content in terms of common household measures.  Food items and weights in the single nutrient 
reports are adapted from those in 2002 revision of USDA Home and Garden Bulletin 72, Nutritive Value 
of Foods.  Mixed dishes and multiple preparations of the same food item have been omitted from this 
table. 

It should be noted that calcium absorption in green vegetables varies.  Oxalic acid, 
which is found in spinach, rhubarb, chard, and beet greens binds with the calcium in 
those foods and reduces its absorption. These foods should not be considered good 
sources of calcium. However, calcium in other green vegetables, like kale, collard 
greens, Chinese mustard greens and Chinese cabbage flower leaves is well 
absorbed.46, 47  Also, fiber appears to have little effect on calcium absorption except the 
fiber in wheat bran, although somewhat variable effect.48 

Opportunities for Improvement 

The USDA MyPyramid food guidance system currently recommends two to three cups 
of milk and milk products each day for individuals two years of age or older.  Numerous 
research studies, as well as recommendations from the Dietary Reference Intakes 
suggest that a minimum of three cups of milk or milk equivalents should be consumed 
daily to ensure not only adequate intake of calcium, but other key nutrients such as 
magnesium, phosphorus and vitamin D.28 

Moreover, the Dietary Guidelines for Americans recommend that those who cannot 
tolerate or prefer not to consume milk and milk products should make sure they meet 
their calcium requirements by consuming non-dairy sources rich in calcium.4 
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The final report released in January 2005 by the committee preparing the Dietary 
Guidelines for Americans indicates the important role of low-fat dairy products in the 
diet, which is emphasized much more strongly than in previous releases of the 
guidelines.4  Given the high nutritional quality of dairy foods, particularly low-fat dairy 
products, emphasis should be placed on ensuring their adequate consumption in adults 
and children over two years of age.  Children under the age of two years should not be 
given nonfat or low-fat milk as they need the nutrients in breast milk or infant formula 
during the first 12 months of life, or in whole milk, or its equivalent during the second 
year of life, for growth and development. Fat intake should then be subsequently 
decreased during the toddler years so that fat intake, averaged across several days, 
should provide approximately 30 percent of total energy.5 

The following recommendations have been made by the American Dietetics Association 
in their position paper on vegetarianism.45 

•	 Offer both dairy and non-dairy calcium foods in child nutrition programs.  In the 
United States National School Lunch Program (NSLP), few public schools 
regularly feature vegetarian menu items.  School lunches are usually not 
adequate for vegans even when some vegan options are available because 
soymilk is typically only served as part of a school lunch in cases of lactose 
intolerance. 

•	 Offer both dairy and non-dairy calcium foods to families enrolled in the Women, 
Infants and Children (WIC) Supplemental Nutrition Program.  Provide WIC 
vouchers, coupons, or groceries to those who meet the income and nutritional 
risk criteria for the WIC program.  Vouchers can be used for some foods 
acceptable to vegetarians, including fortified soy milk, as well as milk,  
calcium- fortified juices and cheese. 

•	 Offer alternative food sources of calcium in other institutions and quantity food 
service organizations. As interest in non-dairy calcium food sources grows and 
because of the nutritional and health benefits of choosing a vegetarian diet; 
increased provision of recommended alternative food sources of calcium on a 
daily basis should be encouraged in other institutions, including colleges, 
universities, hospitals, restaurants, and publicly funded museums and parks. 
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Clinical Implications
� Milk and milk products can be part of a low-calorie diet as there are a wide 

variety of reduced fat, low-fat, and fat-free milk and milk products to choose 
from. 

� One should not assume that all African Americans, Hispanics or Asian are 
lactose intolerant. If someone is lactose intolerant, milk and milk products 
do not always have to be eliminated from the diet. 

� Individuals do not outgrow their need for the nutrients found in milk and milk 
products. Children, adults and seniors can benefit from the unique nutrient 
package and accompanying health benefits that milk and milk products 
provide. There are also viable alternatives if milk and milk products cannot 
be consumed as part of an overall healthy diet plan. 

� The majority of adolescent and adult females do not meet recommended 
levels of calcium intake, in part because of their lower consumption of milk 
products relative to soft drinks and this may be a contributing factor to their 
increased risk for osteoporosis.8 

Resources/Web Sites 

Dairy Council of California – www.dairycouncilofca.org 
Online Calcium Quiz – www.dairycouncilofca.org/activities/quiz/acti_calc_main.htm 
Meals Matter – www.mealsmatter.org 
California Milk Advisory Board – www.realcaliforniacheese.com 
National Dairy Council – www.nationaldairycouncil.org 
Foundation for Osteoporosis Research and Education – www.fore.org/index.html 
California Department of Food and Agriculture – www.cdfa.ca.gov 
National Osteoporosis Foundation – http://www.nof.org/prevention/index.htm 
USDA Food Guide Pyramid – http://mypyramid.gov 
The National Bone Health Campaign – www.cdc.gov/powerfulbones 
California Project LEAN Huesos Fuertes, Familia Saludable (Strong Bones, Healthy 
Family) – www.californiaprojectlean.org 
University of California Cooperative Extension – FSNEP Bone Health Curriculum 
(available Fall, 2006) 
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