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Objective: The purpose of the National Institute of Health (NIH) Consensus Development conference was to consolidate, solidify, and broadly disseminate strong evidence-based recommendations for general practice related to the management of lactose intolerance.  The conference panel was comprised of experts in the field who provided balanced and objective evidence to guide health care practices.
Key Points:

Lactose intolerance.
Lactose is the carbohydrate found in milk produced by mammals and foods made from milk. Lactose is digested by lactase, an enzyme that is produced in the cells in the mucosal lining of the intestine. Lactase breaks down the lactose into two smaller units of sugar (monosaccharides) called glucose and galactose, which are then absorbed into the blood stream.  
Lactose intolerance is the inability to digest significant amounts of lactose due to insufficient production of lactase.  Symptoms include diarrhea, abdominal pain, flatulence, and/or bloating after consuming foods containing lactose.  The symptoms are caused by the fermentation of the undigested lactose in the colon.
Human milk provides approximately 38% of calories from lactose.  There is strong evidence that infants produce sufficient amounts of lactase to digest the lactose provided in human milk and infant formulas.  However, around 3 to 4 years of age there seems to be a genetically programmed decrease in lactase production.  This phenomenon, known as lactase nonpersistence, coincides with the time when human milk and/or infant formula is no longer the primary source of nutrition.  In the United States it affects a large proportion of diverse population groups, including Asians, African Americans, Hispanics, Native Americans, Alaskan Natives and Pacific Islanders.  The decrease in lactase production does not necessarily indicate the person will be symptomatic of lactase malabsorption.  The development of symptoms in lactase nonpersisters include the amount of lactose consumed, ingestion of other food with lactose, ability of colonic flora to ferment lactose, and the individuals sensitivity to lactose fermentation.  A frequent yet unfortunate result of these symptoms is the exclusion of milk and dairy foods from the diet.
Prevalence of lactose intolerance.

The prevalence of lactose intolerance in the United States is difficult to determine based on available data. Studies assessing self-reported lactose intolerance provide limited insight because the self-assessments had not been clinically diagnosed and the gastrointestinal symptoms may have been related to other health conditions such as irritable bowel syndrome. Other studies evaluated genetic predisposition for the condition.  Despite these limitations there are several important observations.  

1. The incidence of self-reported lactose intolerance is not confirmed by clinical tests.
2. Lactose intolerance, lactose malabsorption and lactose nonpersistence varies across racial and ethnic groups with the lowest incidence being among European Americans and high incidence among African Americans, Hispanics Americans, Asian Americans, and Native Americans.  However, when non-blinded lactose challenge tests were conducted, the rates among these populations groups was not as high as self-reported data.  
3. Among young children, non-blinded lactose challenge tests revealed low rates in children younger than 6 years, peaking between ages 10 and 16 years.  There was little evidence to suggest intolerance increases in older persons. 
Health outcomes of dairy exclusion in diets.

The strongest argument for dairy food consumption is the effect of calcium and vitamin D on bone growth and health. Among young children, very low intake of vitamin D can lead to the development of rickets, especially in those of African descent and others with darker skin color. (Refer to the Research Update Vitamin D: Recommendations, Definitions and Risk of Deficiency, March 2010.) The maximum amount of bone accrual, and therefore greatest need for calcium, is during puberty, a life stage in which milk consumption is especially low.  In adults low calcium consumption is a major determinant of bone loss.  Regardless of life stage, the concern for bone health is amplified in individuals who consider themselves lactose intolerant. Fortunately, studies indicate that calcium absorption is not compromised in lactase nonpersisters. Thus, the factor most affecting bone health across age groups is the lack of calcium and vitamin D consumption associated with dairy avoidance. 
In addition to better bone health, studies have shown individuals with higher levels of calcium consumption have decreased blood pressure and improved cardiac and smooth muscle contraction.  A recent area of research is the effect of dietary lactose on colon bacterial populations. It is thought the lactose increases production of fatty acids which supports the health of the mucosal membrane lining of the intestine and reduces inflammation.
Tolerable amounts of lactose in lactose intolerant individuals.

The intensity of lactose malabsorption symptoms depends on multiple factors including gastric emptying rates, the amount of lactase produced in the intestines, health of the mucosal lining of the colon, presence of fecal bacteria, and how quickly feces moves through the intestine.  In addition, individuals differ in their level of sensitivity to the symptoms, including physical pain and social embarrassment.  As such, tolerable amounts differ widely between individuals.  
The evidence available from studies conducted with persons who reported lactose intolerance and were clinically diagnosed with lactose mal-absorption suggests 12 grams of lactose (about the amount contained in one cup of milk) can be consumed with minimal symptoms.  Larger amounts may be tolerated by some individuals with no or few symptoms if consumed with meals and spread throughout the day.  There is some evidence that adolescents and adults may increase their level of tolerance when dairy foods are consumed in small amounts on a regular basis.  Pregnant women have also been reported to have high tolerance during pregnancy, but then worsening after delivery.
Table 1 presents the amount of energy and selected nutrients in a one serving of common dairy foods.

Table 1.  Energy and selected nutrients in one serving of common dairy foods.

	
	Milk  - 1 cup

Low fat  (1%) milk
	Yogurt – 1 cup

Low fat, plain
	Cheddar Cheese – 1 ½ ounce

	Energy (calories)
	101
	154
	181

	Protein (g)
	8.1
	12.9
	11.2

	Fat (g)
	2.3
	3.8
	14.9

	Lactose (g)
	12.5
	8.4
	0.10

	Calcium (mg)
	300
	448
	324

	Vitamin D (IU)
	115
	2
	10


Source:  U.S. Department of Agriculture Nutrient Database.  Available at http://nal.usda.gov/fnic/foodcomp/search
Managing lactose intolerance. 

Consuming small amounts of milk, yogurt, hard cheeses, and lactose-reduced foods holds promise for effective management of lactose intolerance without compromising calcium intake.  Consuming these foods at meal time also seems to minimize symptoms. Table 2 provides suggestions for meeting daily calcium requirements by consuming calcium-rich dairy foods.  Individuals should experiment with small amounts of dairy foods, lactose free or reduced (treated with lactase) and use of lactase supplements to find a strategy to ensure adequate intake of nutrients essential for bone and other health outcomes.  These strategies may change as an individual moves through the life stages, such as adolescence, pregnancy and lactation and older age.
Table 2. Adequate intakes of calcium by age group and amounts of dairy foods needed to provide adequate intake.

	Age (year)
	Calcium Needed (mg/day)

AI
	Milk  

Low fat  (1%) milk
	Yogurt

Low fat, plain
	Cheddar Cheese 

	1-3
	500
	1⅔ cups
	1½ cups
	2½ oz

	4-8
	800
	2½ cups
	2½ cups
	4 oz

	9-18
	1,300
	4⅓ cups
	4 cups
	6½ oz

	19-50
	1,000
	3⅓ cups
	3 cups
	5  oz

	50+
	1,200
	4 cups
	3½ cups
	6  oz


Source: Dietary Reference Intakes. National Academies Press. Available at www.nap.edu.
Other strategies include consuming lactose-free or lactose-reduced milk, which has been treated with the enzyme lactase during processing.  Individuals may also choose to take lactase tablets orally prior to consuming dairy foods.  Lactase tablets are available in most pharmacies and pharmacy sections of major grocery stores.  Studies have shown lactose is better tolerated when dairy foods are consumed with foods that slow gastric emptying.  These foods include high fiber and those with moderate amounts of fat.  As such, consuming dairy foods with fruits and vegetables and whole grains, and using low-fat rather than skim milk may be beneficial for some individuals.   
Future research needs for understanding and managing lactose intolerance.

Numerous questions remain concerning bone health in individuals with lactose intolerance and dairy avoidance.  Future studies should include diverse populations to investigate the association between dietary calcium, calcium consumption from other food sources and calcium supplementation in people with lactose intolerance on low-lactose diets on long-term bone health and other health indicators.  It is also important to learn if negative clinical diagnosis of lactose mal-absorption as well as development of effective interventions for lactose mal-absorption will change dairy consumption in people who avoid dairy foods.    

THE IMPLICATION FOR EXTENSION:  Data indicate many people are excluding milk and dairy food from their diet in response to symptoms perceived as related to lactose intolerance.  The exclusion of these calcium-rich foods can lead to poor bone health.  When knowledgeable of the prevalence of lactose intolerance and evidence-based interventions, Family and Consumer Science Extension Educators will be able to assist individuals with managing lactose intolerance without compromising bone development and long-term health.   
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