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The Prevalence of Self-reported Lactose
Intolerance and the Consumption of
Dairy Foods Among African American
Adults Are Less Than Expected
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Objective: To determine the self-reported incidence of lactose intolerance and its influence on dairy choices among
African American adults.
Design, Setting, and Participants: An online survey closely
matched to the 2000 US Census was administered to a
nationally representative sample of African Americans (2016
adults) and a comparison sample of the general population
(1084 adults). Statistical analyses performed included pairwise t tests for proportion conducted on percent responses
at the 95% confidence level.
Results: African Americans were more likely to eat fewer
dairy foods, experience physical discomfort after consumption, and believe they were lactose intolerant. While 49% of
African Americans had ever experienced “some type of
physical discomfort” after eating dairy foods, 24% believed
they were lactose intolerant. Within this group, 85% of African Americans would be willing to consume more dairy
products if they could avoid lactose intolerance symptoms.
Conclusions and Implications: Dairy food, calcium, and vitamin D intake in African Americans and the general population are below US recommendations. Deficiencies of these
nutrients are associated with chronic diseases that disproportionately affect African Americans. In the United States,
dairy foods are the primary source of calcium and vitamin
D, and lactose intolerance can be a significant barrier to
dairy food intake. However, self-described lactose intolerance is less than commonly reported in African American
populations. Low dairy intake may reflect concerns about
lactose intolerance, other factors such as learned food habits and cultural preferences. Nutrition recommendations for
African Americans and the general population should focus
on the health benefits of dairy foods, provide culturally sensitive dietary options, and strategies to increase tolerance.
Keywords: lactose intolerance n African Americans
J Natl Med Assoc. 2011;103:36-45
36 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

Author Affiliations: National Dairy Council, Rosemont, Illinois (Drs Nicholls
and Miller, Mr Reed, and Ms Kafer); Department of Medicine, University of
Chicago, Chicago, Illinois (Dr Keith).
Correspondence: Jeanette N. Keith, MD, University of Buffalo, State
University of New York, 100 High St, Buffalo, NY 14203 (jkeith2@buffalo.edu).

Introduction

D

airy foods are an affordable and important
source of many nutrients, such as calcium;
magnesium; potassium; protein; and vitamins
A, D, B12, and riboflavin. The 2005 Dietary Guidelines
for Americans recommend 3 servings of low-fat or fatfree milk, yogurt, or cheese daily for all Americans to
improve dietary quality and protect bone health.1 Diets
with limited amounts of dairy foods are usually low in
calcium, magnesium, potassium, and many other essential nutrients.2,3 Thus, it is important to understand how
real or perceived lactose intolerance may hinder dairy
food consumption.
Lactose digestion is the intraluminal process of
breaking down lactose into the simple sugars, glucose,
and galactose. This process is regulated by the enzyme
lactase and occurs in the small bowel. There is a normal,
age-related decline in lactase activity, with each person
having a unique, person-specific lactase activity level in
adulthood. Lactose maldigestion occurs when the
amount of lactose present in the small bowel exceeds the
lactase activity level and excess lactose reaches the
colon. In the colon, large-bowel bacteria digest the lactose and produce hydrogen, methane gas, and acids.
While maldigestion is often an asymptomatic process,
lactose intolerance defines the clinical syndrome associated with gastrointestinal symptoms such as flatulence
and bloating.4 It has been estimated that some degree of
lactose intolerance occurs in as many as 70% to 80% of
African Americans.5,6 This estimate is an extrapolation
from small population studies that utilized a high, nonphysiological load of lactose, generally 25 to 50 g, or the
amount in 2 to 4 cups of milk, consumed in an aqueous
solution on an empty stomach,7 and does not represent
VOL. 103, NO. 1, JANUARY 2011
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the physiological response expected after consuming a
serving of milk or other dairy food with a meal.8 These
estimates may overrepresent the prevalence of lactase
nonpersistence, which is a genetically controlled limited
ability to produce the enzyme lactase. Individuals with
lactase nonpersistence may have an inadequate ability to
digest varying quantities of lactose. Clinically, the
appearance of symptoms depends upon the degree of
lactase activity; the amount of lactose consumed; and
the presence of other nutrients such as fat and protein,
which influence lactose digestion. Therefore, the term
lactose intolerance should only be used when referring
to the clinical signs that are associated with a reproducible symptomatic response to a defined amount of
lactose.9,10
Multiple randomized controlled studies have shown
that most individuals who were lactose maldigesters
(based on hydrogen breath tests) could tolerate the
amount of lactose in a glass of milk (eg, approximately
12 g of lactose) without any symptoms of intolerance11
and the amount in 2 cups of milk if consumed as divided
doses with breakfast and dinner.12 Another study found
that women who maldigest lactose could tolerate a
dairy-rich diet providing 1500 mg of calcium when
dairy foods, including milk, yogurt, and cheese, were
consumed throughout the day.13 African American teenagers were able to improve their tolerance of lactosecontaining foods by adding 3 to 4 daily servings of dairy
to their diets over a period of 3 weeks.14 These findings
clearly indicate that lactase nonpersistence is not necessarily an obstacle to consuming adequate amounts of

dairy foods. In addition, the incidence of lactose intolerance may be overestimated. Three weeks of consistent
dairy consumption among the study participants allowed
most lactose maldigesters to consume a dairy-rich diet
with minimal symptoms.
On average, African Americans consume calcium
and dairy foods at levels well below current recommendations.15-18 According to one study using National
Health and Nutrition Examination Survey (NHANES)
1999-2000 data, mean calcium intakes for African
American adults aged 31 years and older were 623 mg/
day for males and 514 mg/day for females.18 For comparison, their non-African American male and female
counterparts consumed 964 and 740 mg calcium/day,
respectively. Among this same group, total dairy food
intake was also significantly lower with African
American and non-African American males consuming
0.86 and 1.78 servings/day, respectively, and African
American and non-African American females consuming 0.73 and 1.39 servings/day, respectively.18 In a study
conducted to measure dietary intake of African American
and other American adults and children, the greatest difference in milk intake occurred at dinner, with milk
served at only 6% to 7% of dinner meals among African
Americans, compared to 25 % to 45% of dinner meals in
the balance of population.19
The United States is facing a health crisis related to
diet-preventable conditions associated with micronutrient deficiencies, notably calcium and vitamin D.20
African Americans are at greater risk for several chronic
diseases that can be reduced by meeting calcium

Table 1. Survey Questions and Responses on Habitual Dairy Food Intake Among a Nationally
Representative Sample of African Americans and the General US Population
Survey Questions
Q1. In an average week, about how many times do you eat
dairy foods such as milk, cheese, yogurt and ice cream?
>21 times per week (≥3 times daily)
7-20 times a week (1-3 times per day)
1-6 times a week (<1 time per day)
Never
Q2. Which of the following have you had in the past 2 weeks?
Cheese as an ingredient in a meal
Ice cream or frozen yogurt
A glass of milk
Hard or aged cheeses
Processed cheese
Yogurt
Lactose-free or lactose-reduced milk
Lactase liquid or pills
Acidophilus or kefir milk
Soy milk
Rice milk
Goat’s milk
Almond milk
a

African Americans
(n = 2016)

General Population
(n = 1305)

14% (277)
41% (820)a
43% (859)a
3% (60)

16%
53%
29%
2%

(202)
(693)
(379)
(31)

71% (1439)a
65% (1311)
50% (1011)a
35% (708)a
50% (1005)
24% (479)a
6% (116)a
3% (58)a
1% (28)
7% (132)
1% (19)
<0.5% (4)a
<0.5% (3)

81% (1055)
67% (876)
61% (794)
56% (728)
53% (685)
30% (397)
3% (43)
2%(19)
2% (19)
6% (72)
1% (13)
1% (10)
<0.5% (4)

Significant difference at the 95% confidence level.
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recommendations, including hypertension, stroke, colon
cancer, diabetes, and obesity.19,21 Dairy foods supply
almost 75% of the calcium in the US food supply,22 and
milk provides at least 20% of the daily value of calcium,

vitamin D (fortified milk), riboflavin, phosphorus, and
at least 10% of the daily value of protein; potassium; and
vitamins A, B12, and niacin per serving.
The objective of this study was to determine the

Table 2. Survey Questions and Responses on Physical Discomfort After Consuming Dairy Foods Among a
Nationally Representative Sample of African Americans and the General US Population

Survey Questions
Q3. Have you ever experienced some type of physical discomfort after
eating dairy foods (such as milk, cheese, yogurt or ice cream)?
Yes
No
Q4. Thinking about when you have experienced some type of physical
discomfort after consuming dairy foods, specifically which foods have
affected you?
Milk
Ice cream or frozen yogurt
Cheese
Yogurt
Cottage cheese
Other dairy foods
Q5. How often do you experience some type of physical discomfort after
consuming dairy products?
Every time
Most of the time
Occasionally
Rarely
Q6. Specifically what kinds of physical symptoms do you experience after
eating dairy foods?
Gas or flatulence
Cramps, stomachache or abdominal pain
Indigestion or upset stomach
Diarrhea or loose stools
Bloating
Constipation or hard stools
Vomiting
Rashes or hives
Canker sores
Yeast infections
Other symptoms
Q7. What, if any, changes have you made to your diet to address the
physical discomfort you have experienced after consuming dairy foods?
Significantly reduced dairy foods in my diet but I still consume dairy
foods occasionally

African
Americans
(n = 2016)

General
Population
(n = 1305)

49% (991)a
51% (1025)a

31% (405)
69% (900)

87% (866/991)a 72% (291/405)
55% (549/991) 55% (223/405)
25% (248/991)a 34% (138/405)
12% (121/991)a 17% (69/405)
15% (61/405)
7% (72/991)a
7% (29/405)
4% (35/991)a
27% (269/991)a 17% (69/405)
34% (337/991) 33% (132/405)
31% (304/991)a 37% (149/405)
14% (55/405)
8% (81/991)a
69% (687/991)a
46% (458/991)a
34% (333/991)a
53% (521/991)a
31% (310/991)
9% (91/991)
3% (33/991)
1% (8/991)
–
1% (13/991)
3% (32/991)a

58% (234/405)
53% (215/405)
44% (177/405)
43% (175/405)
33% (133/405)
10% (39/405)
5% (21/405)
2% (6/405)
1% (4/405)
1% (3/405)
7% (28/405)

40% (392/991) 37% (150/405)

Slightly reduced the amount of dairy foods in my diet but I still consume 31% (310/991) 28% (115/405)
dairy foods regularly
Completely eliminated dairy foods from my diet
I have made no changes to my diet
Q8. Other than dietary changes, what, if anything have you done to
address the physical discomfort you have experienced after consuming
dairy foods?
Began drinking/eating lactose-free dairy products
Began taking a digestive aid
Sought medical advice
Other
Done nothing to address the physical discomfort
a

8% (79/991)

9% (35/405)

21% (210/991) 26% (105/405)

21% (204/991) 17% (68/405)
18% (181/991) 14% (57/405)
10% (98/991) 10% (40/405)
9% (90/991)
12% (47/405)
54% (532/991) 57% (232/405)

Significant difference at the 95% confidence level.
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self-reported prevalence of lactose intolerance among
African American adults, its symptoms, and its influence
on food choices related to dairy foods. This study was conducted by the National Medical Association, the largest
organization of physicians of African American descent in
the United States, and the National Dairy Council as part
of a broader effort to understand barriers to dairy consumption and to identify potential solutions for improving
nutritional behaviors and overall health in African
Americans. This effort resulted in the National Medical
Association’s published consensus report entitled The
Role of Dairy and Dairy Nutrients in the Diet of African
Americans.19 The consensus report recommends all
Americans, including African Americans, consume at
least 3 servings of low-fat dairy foods per day to meet calcium and other nutrient needs to help fight chronic
disease.

Methods

An online survey was administered to 2016 African
American adults and a comparison sample of 1084 adults
that comprised the general population grouping, April to
May 2003 by the NPD Group, Rosemont, Illinois, a marketing information company. The demographic composition of both groups was closely matched to the 2000 US

Census for age, gender, income, education, geography,
and household composition (presence of children).23 The
general population group was also matched to the 2000
Census for ethnicity and therefore was 11% African
American. Participants in both groups were selected
from NPD’s existing online consumer panel, and online
survey results of the African American and general population respondents were collected and analyzed using a
separate, deidentified database. The NPD online panel
has more than 600 000 registered US individuals who
have agreed to participate in Internet surveys, and it is
actively managed to reflect the US Census.
The online survey consisted of the 12 questions listed
in Tables 1 to 3. The questions were designed to examine
attitudes about and consumption of dairy foods, unpleasant gastrointestinal symptoms, and their incidence after
eating dairy foods, and management of symptoms associated with lactose intolerance. Pairwise t tests for proportion were conducted on percent responses at the 95%
confidence level to determine if significant differences
existed between demographic groups.

Table 3. Survey Questions and Responses on Lactose Intolerance Among a Nationally Representative
Sample of African Americans and the General US Population
Survey Questions
Q9. Do you believe yourself to be lactose intolerant?
Yes
No
Don’t know
Q10. Why do you believe yourself to be lactose intolerant?
(Among those who self-identified as being lactose intolerant, Q9)
I experience physical discomfort after eating dairy foods
I was diagnosed by a medical professional or specialist
Based on information from the news media or other source
Based on family history
Word of mouth, talking with friends
Other reasons
Don’t know
Q11. What type of medical professional or specialist
diagnosed you as being lactose intolerant? (Among those
who stated diagnosis by a professional, Q10)
Medical doctor
Dietitian or nutritionist
Other
Don’t know
Q12. If you could avoid the symptoms of lactose intolerance,
would you be willing to add more milk and dairy products
into your diet in the future? (Among those who self-identified
as being lactose intolerant, Q9)
Yes
No
a

African Americans
(n = 2016)

General Population
(n = 1305)

24% (486)a
58% (1166)a
18% (364)

11% (143)
73% (948)
16% (214)

75% (365/486)
19% (92/486)a
24% (116/486)
24% (114/486)
19% (90/486)
4% (21/486)
2% (8/486)a

70% (100/143)
29% (42/143)
27% (29/143)
20% (29/143)
16% (23/143)
5% (7/143)
5% (7/143)

87%
9%
3%
1%

(80/92)
(8/92)
(3/92)
(1/92)

85% (415/486)a
15% (71/486)a

93% (39/42)
5% (2/42)
2% (1/42)
–

75% (107/143)
25% (36/143)

Significant difference at the 95% confidence level.
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Results
Self-Reported Dairy
Food Consumption
The survey questions and responses for self-reported
dairy food consumption are found in Table 1. Compared
to the general population, African American adults were
significantly less likely to consume dairy foods 1 to 3
times per day (41% vs 53%) and significantly more
likely to consume dairy foods less than once per day
(43% vs 29%), as shown in Figure 1. When asked about
dairy food consumption over the previous 2 weeks, significantly fewer African Americans reported consumption of the following dairy foods compared to the general population: cheese as an ingredient (71% vs 81%),
a glass of milk (50% vs 61%), hard/aged cheese (35% vs
56%), and yogurt (24% vs 30%).

Physical Discomfort Linked
With Dairy Food Consumption
Significantly more African Americans (49%) claimed
to have ever experienced “some type of physical discomfort after eating dairy foods such as milk, cheese,
yogurt or ice cream” compared to 31% of the general
population, as noted in Table 2.
Among those who had ever experienced discomfort
(African Americans, n = 991; general population, n =

405), most associated the discomfort with milk, with
significantly more African Americans in this group linking the physical discomfort to consuming milk (87%),
compared to 72% in the general population. Compared
to African Americans, more of the general population
who had ever experienced discomfort linked physical
discomfort with cheese (34%), yogurt (17%), and cottage cheese (15%). Among African American respondents who had ever experienced physical discomfort,
significantly more experienced physical discomfort
“every time” after consuming dairy compared to the
general population. More of the general population
experienced discomfort “occasionally” or “rarely.”
Among African Americans who experienced discomfort
after eating dairy foods, significantly more experienced
gas (69%) and/or diarrhea (53%), while more of the
general population experienced cramps/stomach ache
(53%), and/or indigestion (44%).
The prevalence of physical discomfort and related
symptoms differed between the groups, but their
responses for addressing the discomfort did not. Among
those in both groups who experienced discomfort, there
were no significant differences in those who “significantly reduced” or “slightly reduced” their intake to
reduce physical discomfort (Figure 2). Less than 10% of
both groups reported completely eliminating dairy foods
from their diet. Other than dietary changes, the majority

Figure 1. Average Frequency of Dairy Food Consumption
African American, n = 2016
General Population, n = 1305
60
*
50
*

% Consuming
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<1/day
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Medium

Light

Never

Consumption Frequency
Data are from responses to question 1: In an average week, about how many times do you eat dairy foods such as milk, cheese,
yogurt and ice cream? Asterisk indicates significant difference at the 95% confidence level.
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of both groups made no other changes (“did nothing”) to
address their discomfort.

foods (ie, “less than once per day” or “never”) (Table 4).
In terms of specific products, African Americans
who reported they were lactose intolerant, compared to
African Americans who did not, were less likely to consume cheese as an ingredient (64% vs 75%), aged cheese
(34% vs 37%), processed cheese (41% vs 54%), ice
cream or frozen yogurt (57% vs 68%), and milk consumed as a glass of milk (28% vs 61%) (Table 4). A
majority of those who believed they were lactose intolerant in both the African American and general population samples would be willing to add more milk and
other dairy products to their diet if they could avoid the
symptoms of lactose intolerance, but significantly more
African Americans would be willing (85% vs 75%)
(Table 3). Women from both groups would be more willing than men to add more dairy foods if they could avoid
the symptoms (data not shown).

Are You Lactose Intolerant?
When asked if they believed they were lactose intolerant, only 24% of African Americans answered yes,
compared to 11% of the general population (Figure 3).
The majority of both groups believed they were lactose
intolerant because they experienced physical discomfort
after eating dairy foods. In the general population, the
percentage that believed they were lactose intolerant
because a medical professional diagnosed them was significantly higher than in African Americans (29% vs
19%). The news media, family history, and word of
mouth also influenced self-reported lactose intolerance
to a similar extent in both groups (Table 3).
African Americans who did not believe they were lactose intolerant were more likely to consume 1 to 3 servings of dairy foods each day compared to those who
reported that they were lactose intolerant (45% vs 32%)
(Table 4). African Americans who believed that they
were lactose intolerant were more likely to report that
they consume dairy foods “less than once per day” than
those who did not believe they were lactose intolerant
(48% vs 39%) (Table 4). In African Americans and the
general population, those who self-reported lactose intolerance were more likely to be lighter consumers of dairy

Discussion

African Americans are at greater risk for several
chronic diseases that can be prevented or reduced by
meeting dairy/calcium intake recommendations, including hypertension, stroke, colon cancer, diabetes, and
bone disease.19 Avoidance of dairy foods, especially if it
is due to misperceptions about lactose intolerance and
dairy food’s health benefits that apply to African
Americans, may lead African Americans to miss the

Figure 2. Change in Dairy Food Consumption to Minimize Symptoms, Among Those Who
Experience Discomfort
African American, n = 991
General Population, n = 405
50
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Dietary Change
Data from responses to question 7: What, if any, changes have you made to your diet to address the physical discomfort you have
experienced after consuming dairy foods? Asterisk indicates significant difference at the 95% confidence level.
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benefits of a simple dietary approach for improving
health. Calcium is well known to increase bone density
during peak bone deposition years and to prevent agerelated fractures and osteoporosis. Compared to other
ethnicities, African Americans are less prone to osteoporosis and may require less calcium to meet bone health
needs, yet nearly 5% of African American women and
4% of African American males aged over 50 years have
osteoporosis.24,25 The physiological adaptations in
African Americans that protect bone may also contribute to their particularly high risk for hypertension, and it
has been suggested that the calcium requirements for
African Americans should be based on healthy blood
pressure rather than bone health.24 The Dietary
Approaches to Stop Hypertension (DASH) clinical trial
showed that an eating plan containing 2 to 3 servings of
low-fat dairy foods and 5 to 9 servings of fruits and vegetables per day can help lower high blood pressure.26 The
DASH eating plan was especially effective for lowering
high blood pressure in African Americans and was well
tolerated by African American study participants.27,28
African Americans, especially women, are also at
higher risk for overweight and obesity. Clinical studies
demonstrate that consuming at least 3 servings of dairy
foods a day as part of a reduced-calorie diet can help
modulate body composition and aid in weight and fat
loss.29-32 Specific to African American adults, the results
of 2 randomized trials assessing weight maintenance
and weight loss among obese participants demonstrated

that substituting dairy foods in isocaloric diets improved
metabolic profiles during weight maintenance and augmented fat and weight loss during reduced energy
intake.32 In addition to metabolic improvements related
to weight status and obesity, dietary patterns containing
low-fat dairy foods have been associated with a
decreased risk for diabetes in a multiethnic study that
included African Americans,33 particularly among
African American women.34
In this study, there was a high level of interest
expressed among self-reported lactose intolerant African
Americans and members of the general population in
consuming dairy foods if the symptoms of lactose intolerance could be avoided. However, few self-reported
lactose intolerant African Americans and members of
the general population took advantage of potential solutions such as lactose-free milk or lactase enzyme tablets.
In addition to such products, simple dietary strategies
such as gradually adding dairy foods to the diet, drinking milk with meals, and choosing lower-lactose dairy
foods such as hard cheeses and yogurt with live cultures
can increase tolerance to lactose in dairy foods (Box).10
Importantly, some members of both groups in this
study who believed they were lactose intolerant completely eliminated or significantly cut dairy foods from
their diets and did not choose other solutions for managing symptoms. Because African Americans generally
drink less milk,18,19,35 reducing milk consumption to
relieve symptoms is a “solution” with potentially serious

Figure 3. Self-reported Lactose Intolerance
African American, n = 2016
General Population, n = 1305
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Data are from responses to question 9: Do you believe yourself to be lactose intolerant? Asterisk indicates significant difference at the
95% confidence level.

42 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

VOL. 103, NO. 1, JANUARY 2011

Lactose Intolerance Among African Americans

long-term consequences. Beyond the prevention of certain chronic disease states, adequate consumption of
dairy foods and dairy food nutrients has been shown to
be important in meeting key dietary deficiencies common in the US diet.36
The results of this study and previous work10-13,37
clearly demonstrate that the current estimate of the number of African Americans and other population groups
that are lactose intolerant is excessively high. The selfreported incidence of lactose intolerance among African
American adults in this study was 24%, far lower than
the 80% population estimates commonly reported in the
literature. A recent study assessing self-reported lactose

intolerance among a multiethnic sample of adults that
included African Americans, Hispanic Americans, and
European Americans also found lower rates of selfreported lactose intolerance.37 In this study, age-adjusted,
self-reported lactose intolerance prevalence rates among
African Americans, Hispanic Americans, and European
Americans were approximately 20%, 10%, and 8%,
respectively. Though lactose maldigestion appears to be
more likely in African Americans than in the general
population, the increased likelihood does not always
translate into lactose intolerance symptoms after dairy
consumption. Our findings indicate that for some
African Americans and the general population, the

Table 4. Subanalysis of Survey Questions and Responses Among Self-identifying Lactose Intolerants on
Dairy Food Consumption Habits
African Americans

General Population

Lactose Non–Lactose Lactose Non–Lactose
Intolerant
Intolerant
Intolerant Intolerant
Survey Question
Q1. In an average week, about how many times do
you eat dairy foods such as milk, cheese, yogurt, and
ice cream?
>21 times per week (≥3 times daily)
7-20 times a week (1-3 times per day)
1-6 times a week (<1 time per day)
Never
Q2. Which of the following have you had in the past
2 weeks?
Cheese as an ingredient in a meal
Ice cream or frozen yogurt
A glass of milk
Hard or aged cheeses
Processed cheese
Yogurt
Lactose-free or lactose-reduced milk
Lactase liquid or pills
Acidophilus or kefir milk
Soy milk
Rice milk
Goat’s milk
Almond milk

(n = 486)

(n = 1166)

(n = 143)

(n = 948)

13% (64)
32% (156)a
48% (232)a
7% (34)a

14%
45%
39%
2%

(164)
(529)
(456)
(17)

11% (16)
34% (48)a
43% (61)a
13% (18)a

17% (159)
57% (542)
25% (238)
1% (9)

64% (310)a
57% (279)a
28% (138)a
34% (163)a
41% (200)a
22% (106)
18% (86)a
11% (52)a
3% (14)a
53% (11)a
2% (11)a
<0.5% (1)
<0.5% (1)

75% (878)
68% (795)
61% (712)
37% (435)
54% (633)
25% (293)
1% (16)
<0.5% (2)
1% (8)
5% (58)
1% (6)
<0.5% (1)
<0.5% (1)

64% (92)a
52% (74)a
32% (46)a
43% (61)a
38% (54)a
27% (39)a
18% (26)a
11%(15)a –
5% (7)a
13% (19)a
4% (6)a
2% (3)
3% (4)a

86% (812)
70% (664)
67% (630)
60% (572)
56% (532)
33% (310)
1% (5)
1% (8)
4 % (40)
1% (7)
1% (6)
–

Significant difference at the 95% confidence level from individuals not self-identifying themselves as lactose intolerant within the
same population group.

a

Box. Strategies for Improving Tolerance to Dairy Foods
•
•
•
•
•

Adjust the amount of lactose consumed. Start with less than one cup of milk with food and
gradually increase the amount until the symptoms begin to develop.
Drink milk with a meal or snack. This slows gastric emptying and delivery of lactose to the colon.
Choose wisely. Some dairy foods like yogurt, aged cheeses or chocolate may be better tolerated
than others based on lactose content or other components found in the food.
Try lactose-reduced and lactose-free milk. Lactose-reduced or lactose-free milk and other dairy
foods contain the same nutrients, including calcium, as their regular counterparts.
Train for tolerance to lactose. Gradually increasing intake of lactose-containing foods improves
tolerance to lactose

Adapted from Miller GD, Jarvis JK, McBean LD. Handbook of Dairy Foods and Nutrition, 3nd ed. Boca Raton, FL: CRC Press; 2007.
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symptoms associated with lactose intolerance represent
an important barrier to consumption of dairy foods. It
also appears that lower dairy food intake among African
Americans is not fully explained by lactose intolerance.
It is interesting to note that fully 26% of African
Americans reported that they: (1) consumed less than 1
serving per day of dairy foods on average, (2) are not
lactose intolerant, and (3) do not experience discomfort
every/most of the time after consuming a dairy food. For
some African Americans, factors in addition to physiological symptoms, such as learned food habits/aversions
or cultural influences, may also contribute to lower dairy
food consumption. It is notable that the data were
obtained electronically, raising the potential concern
that computer access may alter the findings; however,
the risk is minimal, as the findings are supported by similar studies and the 2 sample populations were closely
matched to the 2000 US Census for income, education,
geography, and household composition (number of children). More research is warranted, as understanding
these factors can help to equip health professionals with
appropriate strategies for improving dietary habits of
African American clients.
The especially low milk and dairy food intake in
African American children, particularly during preadolescence and adolescence,18,19,35 highlights the need to
communicate with parents about the health benefits of
increasing intake of dairy foods and establishing healthy
habits. A study by Fisher et al38 shows that mothers who
regularly drink milk and make it available at family
mealtimes help ensure their daughters meet calcium recommendations as they enter adolescence. Strategies for
improving family and cultural habits that otherwise
diminish adequate dairy food intake should be a part of
nutrition counseling for African Americans.

Research and Practice Implications
Dairy foods are the major source of calcium in the
US diet, and they also contribute substantial amounts of
other essential nutrients, including protein, vitamin A,
vitamin D, riboflavin, vitamin B12, potassium, and magnesium. Clearly, if dairy foods are not consumed in recommended amounts, calcium and other nutrients usually supplied by dairy foods are likely to be consumed in
inadequate amounts.
Nutrition educators can help all clients, especially
African American clients, increase their dairy food
intake to recommended levels by acknowledging the
barriers to consumption inherent in the experience of
lactose intolerance while recognizing that those with a
genetic predisposition for lactase nonpersistence can
use strategies to consume dairy foods and experience
few or no symptoms. To develop dietary strategies that
can increase dairy food consumption and tolerance to
dairy foods, it is essential to be aware of cultural food
preferences and dietary patterns.
44 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

Health care professionals must first understand the
process of lactose digestion and the clinical syndrome of
lactose intolerance. Educating patients about the process
will help allay fears and minimize myths regarding lactose intolerance. Providers can also help African
Americans and the general population increase dairy
food consumption by educating them about the nutrient
content of dairy foods; health benefits of dairy, such as
hypertension and obesity; and strategies for including
dairy in the diet, including culturally sensitive dietary
options. Since the data here clearly show that all consumers—including African Americans—are more likely
to reduce or eliminate dairy foods from their diets to
reduce lactose intolerance symptoms than to seek alternative solutions, education regarding the variety of solutions available for addressing symptoms and the health
benefits of dairy foods is needed.
McCarron and Heaney estimated that a noteworthy
health care cost savings could result from reduction of
major chronic diseases in the United States that includes
obesity, hypertension, type 2 diabetes, osteoporosis, and
cardiovascular disease if Americans increased their intake
of dairy foods to 3 to 4 servings each day.39 To build nutrition and health educational campaigns for African
Americans targeted at reducing chronic disease risk
through increased consumption of dairy foods with culturally appropriate education channels and partnerships
among health professionals, educators, researchers, and
industry will be necessary. Practical solutions for managing lactose intolerance, including strategies to avoid
symptoms and increase dairy food intake, will be required
to successfully achieve behavior change and enhance the
nutritional quality of African American diets.

Acknowledgments

The authors wish to thank Dr Kathryn Alexander,
president and chief executive officer of Kathryn
Alexander Enterprises Inc; Dr Wilma Wooten, deputy
health officer of San Diego County, California; and
Anne Mixen, account manager, NPD Group; for providing helpful insights on this project. The authors also
wish to acknowledge the National Medical Association
and the NPD Group for their collaborative partnership
on this research project. The authors give special thanks
to Orsolya Palacios, PhD, RD, for her invaluable assistance with the manuscript.

References

1. Dietary Guidelines for Americans, 6th edition. Washington DC: US Government Printing Office; 2005. US Department of Health and Human Services and US Department of Agriculture.
2. Barger-Lux MJ, Heaney RP, Packard PT, et al. Nutritional correlates of low
calcium intake. Clin Appl Nutr. 1992;2:39-44.
3. Miller GD, Jarvis JK, McBean LD. The importance of meeting calcium
needs with foods. J Am Coll Nutr. 2001;20:168S-185S.
4. Lomer MC, Parkes GC, Sanderson JD. Review article: lactose intolerance in clinical practice—myths and realities. Aliment Pharmacol Ther.
2008;27:93-103.

VOL. 103, NO. 1, JANUARY 2011

Lactose Intolerance Among African Americans
5. National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health, Washington, DC. (2009). http://digestive.niddk.nih.
gov/ddiseases/pubs/lactoseintolerance/. Accessed October 29, 2009.
6. Sahi T. Genetics and epidemiology of adult-type hypolactasia. Scand J
Gastroenterol Suppl. 1994;202:7-20.
7. Scrimshaw NS, Murray EB. The acceptability of milk and milk products in
populations with a high prevalence of lactose intolerance. Am J Clin Nutr.
1988;48:1079-1159.
8. McBean LD, Miller GD. Allaying fears and fallacies about lactose intolerance. J Am Diet Assoc. 1998;98:671-676.
9. Sahi T. Hypolactasia and lactase Persistence. Scand J Gastroenterol
Suppl. 1994;202:1-6.
10. Miller GD, Jarvis JK, McBean LD. Handbook of Dairy Foods and Nutrition,
3rd edition. Boca Raton, FL: CRC Press; 2007;299-338.
11. Suarez FL, Savaiano DA, Levitt MD. A comparison of symptoms after the
consumption of milk or lactose-hydrolyzed milk by people with self-reported severe lactose intolerance. N Engl J Med. 1995;6;333:1-4.
12. Suarez FL, Savaianno D, Arbisi P, et al. Tolerance to the daily ingestion of
two cups of milk by individuals claiming lactose intolerance. Am J Clin Nutr.
1997;65:1502-1506.
13. Suarez FL, Adshead J, Furne JK, et al. Lactose maldigestion is not an
impediment to the intake of 1500 mg calcium daily as dairy products. Am J
Clin Nutr. 1998;68:1118-1122.
14. Pribila, BA, Hertzler SR, Martin BR, et al. Improved lactose digestion and
intolerance among African-American adolescent girls fed a dairy-rich diet.
J Am Diet Assoc. 2000;100:524-530
15. Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride. Washington, DC: National Academy Press; 1997. Institute of Medicine, Food and Nutrition Board.
16. Xie B, Gilliland FD, Li YF, et al. Effects of ethnicity, family income, and
education on dietary intake among adolescents. Prev Med. 2003;36:30-40.
17. Ranganathan R, Nicklas TA, Yang S-J, et al. The nutritional impact of
dairy product consumption on dietary intakes of adults (1995-1996): the
Bogalusa heart study. J Am Diet Assoc. 2005;105:1393-1400.
18. Fulgoni V 3rd, Nicholls J, Reed A, et al. Dairy consumption and related nutrient intake in African-American adults and children in the United
States: continuing survey of food intakes by individuals 1994-1996, 1998,
and the National Health And Nutrition Examination Survey 1999-2000. J Am
Diet Assoc. 2007;107:256-64.
19. Wooten WJ, Price W. Consensus Report of the National Medical Association: The Role of Dairy and Dairy Nutrients in the Diet of African Americans. J Natl Med Assoc. 2004;96:1S-31S.
20. Brannon PM, Yetley EA, Bailey RL, et al. Overview of the conference
“Vitamin D and Health in the 21st Century: an Update.” Am J Clin Nutr.
2008;88:483S-90S.
21. National Medical Association. Lactose intolerance and African Americans: implications for the consumption of appropriate intake levels of key
nutrients. J Natl Med Assoc. 2009;101:5S-23S.
22. Hiza HAB, Bente L, Fungwe T. Nutrient Content of the US Food Supply,

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

2005. Home Economics Research Report No. 58; 2008. US Department of
Agriculture, Center for Nutrition Policy and Promotion.
23. US Department of Commerce, Economics and Statistics Administration,
US Census Bureau. US Census 2000.
24. Heaney RP. Ethnicity, bone status, and the calcium requirement. Nutr
Res. 2002;22:153-178.
25. Fast Facts on Osteoporosis. National Osteoporosis Foundation. (2009).
www.nof.org/professionals/Fast_Facts_Osteoporosis.pdf. Accessed October 29, 2009.
26. Appel LJ, Moore TJ, Obarzanek E, et al. A clinical trial of the effects of
dietary patterns on blood pressure. DASH Collaborative Research Group. N
Engl J Med. 1997;336:1117-1124.
27. Svetkey LP, Simons-Morton D, Vollmer WM, et al. Effects of dietary patterns on blood pressure: subgroup analysis of the Dietary Approaches
to Stop Hypertension (DASH) randomized clinical trial. Arch Intern Med.
1999;159:285-293.
28. Windhauser MM, Evans MA, McCollough ML, et al. Dietary Adherence
in the Dietary Approaches to Stop Hypertension trial. J Am Diet Assoc.
1999;99:S76-S83.
29. Zemel MB, Thompson W, Milstead A, et al. Calcium and dairy acceleration of weight and fat loss during energy restriction in obese adults. Obes
Res. 2004;12:582-590.
30. Zemel MB, Teegarden D, Van Loan M, et al. Dairy-rich diets augment fat
loss on an energy-restricted diet: A multi-center trial. Nutrients. 2009;1:83100.
31. Zemel MB, Richards J, Russel J, et al. Dairy augmentation of total and
central fat loss in obese subjects. Int J Obes. 2005;29:391-397.
32. Zemel MB, Richards J, Milstead A, et al. Effects of Calcium and Dairy on
Body Composition and Weight Loss in African-American Adults. Obes Res.
2005;13:1218-1225.
33. Nettleton JA, Steffen LM, Ni H, et al. Dietary patterns and risk of incident
type 2 diabetes in the multi-ethnic study of atherosclerosis (MESA). Diabetes Care. 2008;31:1777-1782.
34. van Dam RM, Hu FB, Rosenberg L, et al. Dietary calcium and magnesium, major food sources, and risk of type 2 diabetes in US black women.
Diabetes Care. 2006;29:2238-2243. Erratum in: Diabetes Care. 2008:31;2077.
35. Storey ML, Forshee RA, Anderson PA. Beverage consumption in the US
Population. J Am Diet Assoc. 2006;106:1992-2000.
36. Nicklas TA, O’Neil CE, Fulgono VL III. The role of dairy in meeting the recommendations for shortfall nutrients in the American diet. J Am Coll Nutr.
2009;28:73S-81S.
37. Nicklas TA, Qu H, Hughes SO, et al. Prevalence of lactose intolerance in
a sample of multiethnic adults. Nutr Today. 2009;44:222-227.
38. Fisher JO, Mitchell DC, Smiciklas-Wright H, et al. Meeting calcium recommendations during middle childhood reflects mother-daughter beverage
choices and predicts bone mineral status. Am J Clin Nutr. 2004;79:698-706.
39. McCarron DA, Heaney RP. Estimated healthcare savings associated
with adequate dairy food intake. Am J Hypertension. 2004;17:88-97. n

VOL. 103, NO. 1, JANUARY 2011 45

