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Abstract

Objective: To evaluate milk consumption, its association with Body
Mass Index (BMI), and the relationship between health beliefs about
milk and it's consumption in college students.

Methods: In 2013, a paper and electronic survey was conducted to
assess personal health information, type of milk consumed, its typical
serving size, and frequency of consumption. A series of statements
pertaining to milk consumption and health was assessed using a
five-point Likert. The survey was conducted between May 1 and
August 5, 2013 and recruited participants from a multi-ethnic
population of students and employees of an urban college.

Results: Participants (n = 553) were 66.7% female, mean age was
23.75 years (SD = 7.40) and mean BMI was 23.61 (SD = 5.11).
Participants most commonly consumed skim and low-fat milk
(44.9%) several times a week (51.7%) in a serving size of -1 cup
(68.8%). Females consumed more milk alternatives (p = 0.003), with
lower frequently (p < 0.001) and in smaller serving sizes (p = 0.025).
African Americans, Asians and Hispanics reported drinking larger
serving sizes compared to other race/ethnic groups (p = 0.011).
Majority of respondents agreed that milk is good for one’s health
(74.5%), a good source of protein (62.6%), a good source of calcium
(87.4%), and needed for stronger bones (77.3%). Significant
associations were observed between alternative milk consumption
and weaker beliefs in all milk beliefs statements (p < 0.001). There
were no significant differences between those who reported
consuming whole, chocolate or flavored milk and skim or low fat milk.
Males more strongly believed that milk is a good source of protein
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(p = 0.045) and Whites expressed more disagreement with
milk health belief statements. BMI was not associated with milk
consumption or health beliefs about milk.

Conclusion: Our findings showed that this group of college age
students tended to consume skim or low-fat milk. Gender differences
were observed in consumption and health beliefs of milk. No
racial/ethnic differences were observed in type of milk consumption,
yet groups differed in agreement of milk health belief statements. No
association was observed between BMI and type of milk
consumption, or between BMI and milk health beliefs. Further
research should be conducted to control confounding factors in
order to confirm whether milk consumption or health beliefs and BMI
are not related.

Introduction

The worldwide prevalence of overweight and obesity has almost
doubled since 1980 [1]. Globally, 3.4 million deaths per year have been
attributed to overweight and obesity [2] and is a risk factor for chronic
diseases [1]. Consequently, there has been an increased inquiry in
prevention mechanisms, such as increasing physical activity and
adequate nutrition. The impact of dietary components, such as dairy
products on body weight and health status is being actively researched.

Milk Consumption and Health Status

Milk is a source of lipids, proteins, vitamins and minerals, as well
as immunoglobulins, hormones, growth factors, and other bioactive
peptides [3]. However, cow’s milk also contains additional liquid
calories, saturated fat, and cholesterol, which have been demonstrated
to contribute to obesity and chronic disease [4]. In the last decade,
there has been much controversy regarding the healthfulness of milk
and other dairy products. Some investigators have hypothesized that
dairy products and calcium may assist in weight loss and decreases of
body fat [5-8]. However, this hypothesis is contradicted by additional
studies that indicate that dairy products have no effect [9,10].

A diet high in calcium have been demonstrated to decrease
intracellular calcium concentrations, activate lipolysis, repress
lipogenesis, and subsequently, reduce body fat deposition and
increase thermogenesis [11]. In an obese rat model study, a
high-calcium diet was shown to retard fat accumulation and weight
gain, while the opposite effect was observed in low-calcium diets [12].
Furthermore, a randomized cross-over trial found that a breakfast
containing high-calcium, high-vitamin D dairy led to an increase in
fat oxidation rate and diet-induced thermogenesis in adults [13].

Other components in dairy products may also play a role in body
weight regulation. Conjugated linoleic acid has been shown to reduce
body fat accumulation in several animal models [14]. Dairy products
also contain bioactive components whose combined efforts with
calcium mitigate adiposity [8]. The proteins in dairy products,
specifically whey protein in conjunction with bioactive peptides and
amino acids, may suppress appetite, increase satiety, and regulate food
intake [15].

In a review conducted by Zemel and Miller [7], it was found that
in non-caloric restrictive diets that included three or more servings
of dairy helped to significantly reduce adiposity in obese humans.
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Furthermore, it has been suggested that increasing calcium or dairy
intake may help in the regulation of body weight and possible weight
gain [6]. However, a review of prospective cohort studies done by
Louie et al,, [16] found that the evidence of consuming dairy food
for a protective effect on weight status was inconclusive. Similarly,
other review studies have found that neither dairy products nor
calcium supplementation impact body weight status [9,17].

This study attempts to further clarify the relationship between
BMI and milk consumption, focusing on gender and race/ethnic
differences and health beliefs about milk. Specifically, the objectives of
this study are to evaluate:

1) Milk consumption by gender and race/ethnicity, including milk
type, serving size and frequency of milk consumption,

2) The relationship between health beliefs about milk and its
consumption and BMI in college students.

Methodology

Study design and survey development

The Institutional Review Board for the protection of human
participants in research at CUNY Hunter College approved the
protocol for this study. Survey questions were developed based
primarily on prior studies [18,19]. Prior to data collection, a pilot
test of 30 participants was conducted to assess the survey quality.
Minimal changes were made to the survey, mainly in regards to
wording of questions. Since some responses identified more than
one ethnicity, a “mixed ethnicity” choice was added. The survey was
designed to assess personal health information, milk consumption
and milk health beliefs.

Individual characteristics and attributes

Questions in this section included age, sex, ethnicity, height and
weight, household income and health-seeking behavior questions
such as smoking status, degree of physical activity and self-perceived
healthy eating habits. Self-reported height and weight were used to
calculate BML

Milk consumption and health beliefs

Questions in this section pertained to type of milk consumed
(i.e., skim milk, low-fat milk, whole milk, etc.), typical serving size,
frequency of consumption of milk and other dairy products, and
calcium supplement use. This was followed by a series of statements
pertaining to milk consumption and health evaluated by a five-point
Likert scale ranging from strongly agrees to strongly disagree.

Data collection

The survey was conducted between May 1 and August 5, 2013 and
recruited participants from a multi-ethnic population of students and
employees of an urban college in New York City. Research assistants
approached students and employees in the dining area and halls to
complete a paper survey and verbal consent was obtained from each
participant. In addition, an online version of the survey (Appendix 1)
was created using Formstack (www.formstack.com), a website
dedicated to form creation and online data collection tool. A link to
the survey and consent form was distributed to students using listserv
emails to different academic departments within the college.

Statistical analysis

General descriptive statistics (Mean/SD and percentages) were
used to describe the sample and assess milk consumption. Chi-square

tests with Bonferroni post hoc corrections were conducted to test
for differences in milk consumption between males and females and
race/ethnic groups (White, African-American, Hispanic, Asian, and
Other/Mixed). Mann-Whitney U tests and Kruskal-Wallis tests with
Bonferroni post-hoc corrections were used to evaluate gender and
race/ethnic differences in eight milk health beliefs assessed using
5 Likert scale questions. To aid with results interpretation,
percentages of respondents who indicated agreement with these
statements were also reported. The associations between milk
consumption and milk health beliefs were assessed using the same
methods. Lastly, linear and logistic regressions were conducted to
test for associations between BMI index and BMI categories and milk
consumption and milk beliefs. All analyses were conducted using
the Statistical Package for the Social Sciences (SPSS version 12, SPSS
Inc., Chicago IL, 2004). Significance was judged as p<.05 and analyses
were not adjusted for inflated Type I error due to testing multiple
hypotheses.

Results
Sample description

The sample was representative of current college undergraduate
students [20] (Table 1). Of the respondents, 66.7% were female. The
mean age was 23.75 years (SD = 7.40). Most identified themselves
as White (35.3%), followed by Asian (22.8%), Hispanic (19.4%),
other/mixed (14.1%) and African American (8.3%). The mean BMI
was 23.61 (SD = 5.11). The majority of respondents were of normal
BMI (66.1%), 17.1% were overweight, and 9.6% were obese. Most
respondents described their diet as healthy (57.0%) and reported
exercising at least 1 times a week (64.6%).

N

Characteristic n M (SD) or %
Age 551 23.75 (7.40)
Gender
Male 182 327
Female 371 66.7
Race/ethnicity
White 195 35.3
African-American 46 8.3
Asian 126 228
Hispanic 107 19.4
Other/Mixed 78 141
Household Income
$0 - $29,999 174 32.8
$30,000 - $49,999 126 23.8
$50,000 - $69,999 80 15.1
$70,000 or more 150 28.3
Education Level
Some college 365 66.0
College graduate 188 34.0
BMI 519 23.61 (5.11)
Underweight (BMI < 18.5) 37 7.1
Normal (18.5 < BMI < 24.9) 343 66.1
Overweight (25 < BMI < 29.9) 89 171
Obese (MBI = 30) 50 9.6
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Smoking Status
Non smoker 443 79.7
Former smoker 60 10.8
Current smoker 51 9.2

Exercise
Rarely 130 354
1-2 times per week 102 27.8
3 or more times per week 135 36.8
Diet
Healthy 306 57.0
Neither healthy nor unhealthy 146 27.2
Unhealthy 85 15.8
Table 1: Sample characteristics.

Milk consumption overall and by gender and race/ethnicity

The majority of respondents reported consuming milk (87.5%).
The most common type of milk consumed was skim/low fat-milk
(44.9%), followed by whole milk, chocolate or flavored milk (35.5%)
and milk alternatives (19.6%). Sixty-nine percent of respondents
consumed a serving size of %-1 cup and the remaining respondents
consumed milk in beverages (31.3%). About half of the participants
reported consuming milk several times per week (51.7%) and 18.3%
consumed milk daily. Other dairy products were consumed with a
similar frequency (several times a week 61.3% and daily 24.0%)
(Table 2).

There were significant gender differences in type of milk
consumed, serving size and frequency, with females preferring milk
alternatives (23.3% vs. 12.2%, Xz (1, N = 482) = 11.37, p = 0.003),
smaller serving size (% -1 cup 65.7% vs. 75.8%, x* (1, N = 473)
= 5.05, p = 0.025), and less frequent milk consumption (daily 15.9%
vs. 31.9%, X2 (I, N = 478) = 20.77, p < 0.001). The use of calcium
supplements and other dairy products was not statistically different
between genders (Table 2).

The lowest consumption of whole milk, chocolate, or flavored
milk was reported by Whites (28.4%), followed by Hispanics (35.8%),
other/mixed (38%), African Americans (40.5%) and Asians (41.8%),
however, these differences were not statistically significant (Table 2).
Likewise, there were no statistically significant differences in
frequency of milk consumptions, however African Americans, Asians
and Hispanics reported drinking %2-1 cup more often than Whites and
Other/Mixed race/ethnic groups (x* (1, N = 473)=13.01, p = 0.011).

Beliefs about milk and milk consumption

Beliefs about milk are reported in Table 3. The majority of
respondents agreed that milk is:

1) Good for one’s health (74.5%), 2) A good source of protein (62.6%),
3) A good source of calcium (87.4%), and 4) is needed for stronger
bones (77.3%).

Much lower endorsement rates were observed for statements
regarding skim milk being healthier than whole or low-fat milk
(42.8%) and the importance to consume the recommended 3 servings
of dairy per day (43.5%). Lastly, fewer than a quarter of respondents
agreed with the statement that drinking milk helps prevent heart
disease (23.6%) and that milk helps with weight loss (16.2%). Notably,

respondents who consumed skim/low-fat milk or milk alternatives
generally reported a higher level of disagreements with all statements.
Statistically ~significant associations were observed between
consuming milk alternatives and weaker beliefs in all milk statements
(all p < 0.001). There were no significant differences between those
who reported consuming whole, chocolate or flavored milk and skim
or low fat milk.

Beliefs about milk were similar among females and males
regarding all statements (all p > 0.05), except that males expressed a
stronger belief that milk is a good source of protein (U = 18465.5,
p = 0.045) and that milk helps with weight loss (U = 27486.5,
p=0.071).

Racial/ethnic differences in milk health beliefs were the strongest
regarding statements about milk being good for one’s health (x* (4, N
= 367) = 18.83, p = 0.001), whether milk helps with weight loss (x*
(4, N =523) = 13.62, p = 0.009), whether skim milk is healthier than
whole milk or low-fat milk (x* (4, N = 449) = 10.80, p = 0.029), and
whether it is important to consume the recommended 3 servings of
dairy per day (x> (4, N = 468) = 28.20, p < 0.001). Pairwise
comparisons revealed that Whites generally reported more
disagreement with all statements, particularly in contrast to:

1) African-Americans and Hispanics regarding milk being good for
one’s health, 2) Asians and Other/Mixed regarding milk helping
with weight loss, 3) Hispanics regarding the belief that skim milk is
healthier than whole milk or low-fat milk, 4) Hispanics and Asians
regarding the importance to consume the recommended 3 servings
of dairy per day (all p < 0.05).

BMI and milk consumption and milk health beliefs

Milk consumption was not associated with BMI or BMI category,
with similar percentages of individuals within BMI categories
reporting whole, chocolate, or flavored milk consumption with
similar frequency and serving size. Likewise, no statistically
significant associations between milk health beliefs and BMI were
found.

Discussion

Milk consumption, milk health beliefs and BMI

In response to the obesity epidemic, the 2010 Dietary Guidelines
for Americans (DGA) recommends that adults consume three
servings of low-fat or skim milk as an alternative to reduced fat (2%)
or whole milk [21]. Currently in the United States, the majority of
fluid milk intake comes from reduced fat or whole milk [21].
Likewise, approximately 46% of New York City adults consume
reduced fat or whole milk, while 36% consume skim or low-fat milk
[22]. In contrast, the participants of this study consumed more skim
and low-fat milk than whole and flavored milk, which has been
corroborated in other studies as college students’ preferred choice
[23,24]. Additionally, participants’ milk consumption frequency was
lower than the recommended dietary dairy intake of 3 servings per
day with the most common consumption occurring several times a
week [21]. This finding is consistent with previous studies showing
a declining dairy intake or inadequate intake among young adults
[23-26].

In this study, no significant racial/ethnic differences were observed
in the type of milk consumed. This was in contrast to other studies
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s ™
Overall Male Female White African-American | Hispanic Asian Other/Mixed
n=553 n=182 n=371 n=195 n=46 n=107 n=126 n=78
% % % p-value® % % % % % p-value®
Don’t drink milk 12,5 9.4 13.8 0.009 12.9 19.6 1.2 1.3 9 0.295
Type of milk usually consumed 0.003 0.331
Whole miIk/Ch:)nv}lc:(late or flavored 355 43.3 311 28.4 20.5 358 41.8 38
Skim mill/Low fat milk/ Milk 39.4 445 45.6 473 432 495 4138 408
alternative®
Milk alternatives?® 19.6 12.2 23.3 243 16.2 14.7 16.4 211
Typical serving size 0.025 0.011
1/2 cup - 1 cup 68.8 75.8 65.7 60.0° 81.1° 74.2° 75.9° 64.32
In beverages (i.e. coffee, tea) 31.3 24.2 34.3 40 18.9 25.8 241 35.7
Frequency milk drinking <.001 0.614
Daily 18.3 31.9 15.9 25.7 18.9 211 20.2 15.7
Several times a week 51.7 55.8 60 52.1 64.9 63.2 59.6 62.9
Rarely 30 12.3 241 22.2 16.2 15.8 20.2 211
Calcium supplement 0.1 0.673
Yes 14.5 10.8 16.3 13.8 19.4 " 10.6 121
Other dairy products® 0.855
Daily 24 251 23.4 35.5 25 211 15.6 211 <.001
Several times a week 61.3 59.8 62.2 58 52.8 69.5 63.3 66.2
Rarely 14.7 15.1 14.4 6.5 22.2 9.5 211 12.7
Table 2: Milk consumption overall and by gender and race/ethnicity.
Note: 2. Milk alternatives include products such as soy, almond, rice and coconut milk,
b: Other dairy products include cheese, yogurt, ice cream, butter, cottage cheese and cream cheese,
ed: p-values for gender differences and race/ethnic differences were based on bivariate 2x2 x? tests with Bonferroni correction. Pair wise comparisons with different
alphabetical subscripts differ significantly (p < .05) (bolded)

. /
- ™

. . . Other/

Overall Male n=182 | Female n=371 | White n=195 | African-Amer- | Hispanic Asian n=126 Mixed

n=553 ican n=46 n=107
n=78
Statement % % Mean | % Mean | % Mean | % Mean | % Mean | % Mean | % Mean rank
Yes | Yes rank | Yes rank Yes rank Yes rank Yes rank Yes rank Yes

Milk is good for your health 745 | 755 1914 | 75.7 180.1 | 63.9 206.0° | 86.4 150.6°> | 85 158.8° | 79.8 | 173.7** | 76.6 190.0%°

Milk helps with weight loss 16.2 | 17.8 246.7 | 15.8 270.1* | 11.3 290.7* | 15.2 239.5% | 15.1 | 258.1°* | 21.8 | 243.5° | 22.1 237.8°

Milk is a good source of

protein 626 | 71.1 205.8 | 59.1 229.6 | 575 2374 | 69.6 1994 | 59.4 2281 | 67.7 210.6 | 70.1 205.1

Drinking milk helps prevent

h 232 | 24 255.7 | 23.6 2495 | 195 2709 | 15.2 260 21.7 234 29.8 2335 | 29.9 247.4
heart disease

Milk is a good source of

. 87.4 | 88.3 | 1532 | 89.1 | 1485 |87 149.9 | 89.1 151.3 | 87.7 | 1527 | 91.8 | 1451 | 89.6 1535
calcium
r;':;ss needed for stronger | ;5 | 733 | 15858 | 77.2 | 1584 | 69.6 | 1694 | 804 | 1501 | 81 1517 | 86.8 | 140.3 | 75 169.6
Skim milk is healthier than 428 | 421 | 2256 | 447 | 2255 | 40.3 | 244.4° | 40 232.5% | 51.9 | 196.5° | 46 | 213.2* | 38.7 | 231.0%

whole or low-fat milk

It is important to consume
the recommended 3 serv- 435 | 46.1 233.3 | 433 235.8 | 33.7 272.4* | 457 219.2* | 453 | 216.7° | 54.1 195.7° | 52.6 227.2%
ings of dairy per day

Table 3: Beliefs about milk overall and by gender and race/ethnicity.

Note: Lower rank = more agreement with the statement; % agree was computed by collapsing “Strongly Agree” and “Agree” response categories; Significance
tests used were Mann-Whitney U test for gender comparisons and Kruskal-Wallis H test for race/ethnicity comparisons categorical data with Bonferroni correction;
Pairwise comparisons with different alphabetical subscripts differ significantly (p < 0.05) (bolded); *p = 0.071.
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that found that Whites consumed more low-fat dairy products than
other racial/ethnic groups and other racial/ethnic groups consumed
more high-fat dairy products [27,28]. Furthermore, we found that
African-Americans, Asians, and Hispanics consumed more milk in
serving sizes of %-1 cup compared to Whites or other groups, which
is in contrast to other studies that found intake to be greater among
Whites [29-32].

Significant gender differences were also observed in terms of
type of milk preference, serving size and frequency of consumption.
Females consumed more milk alternatives and in smaller serving sizes
compared to males. This is in contrast to other studies that found no
significant gender differences in non-milk drinkers and milk drinkers
[33]. We also found females consumed milk less frequently than men,
which has been seen in other studies [34,35]. In fact, Hiza and
Gerrior [36] found that women consumed significantly less servings
of milk than men did (1.3/day vs 1.6/day). Additionally, a
cross-sectional study done by Touvier et al., [37] found that 36.2% of
men vs 26.5% of women were more likely to exceed the 3-a-day dairy
recommendation, however, only 35% of the participants did meet the
recommendation.

In this study, participants believed that milk was beneficial for one’s
health, good source of calcium, good source of protein, and needed
for stronger bones, which has been seen in other studies [38-41].
Overall, there was a trend for greater disagreement on whether milk
prevented heart disease, helps with weight loss, skim milk being
healthier than whole milk or low-fat milk, and the importance of
consuming 3 servings of dairy per day. Participants who chose milk
alternatives significantly believed less in all milk belief statements
compared to other milk drinkers, which is in contrast to studies that
found that non-dairy milk were viewed as more beneficial and more
likely to prevent disease [38]. Although statistically insignificant,
participants who consumed whole, chocolate, or flavored milks
believed in previous statements more strongly. Participants may view
that these milks as more wholesome as observed in an intervention
study conducted by Weiss and colleagues, whose participants
indicated whole milK’s higher healthfulness by referring to it as
“vitamin D” milk [42].

We found gender and racial/ethnic differences in milk health
beliefs. Compared to males, females significantly disagreed that milk
is a good source of protein. In contrast, a cross-sectional study found
men to be less convinced of milK’s nutritional benefits and women
having more positive belief of milk’s health benefits [43]. Yet, other
studies have shown no differences between genders in perceptions of
milk’s beneficial health benefits [38]. There was a stronger
disagreement amongst Whites compared to other racial/ethnic groups
to whether milk was good for one’s health, helped with weight loss,
skim milk being healthier than whole milk or low-fat milk, or the
importance of consuming 3 servings of dairy per day.

This study did not find a significant link between milk
consumption, regardless of its fat content, and BMI in urban college
students. Likewise, this null association between dairy consumption
and BMI has been observed in cross-sectional studies [26,44,45],
prospective studies [46-49] and randomized controlled trials [50].
This is in contrast to previous studies that have found an inverse
association with dairy consumption and BMI [51,52] or even a
positive association [53].

The literature on the relationship between dairy fat intake and
BMI or body fat composition has yielded inconsistent results. In a

cross-sectional study conducted by Murphy et al., [54] dairy food
intake, mainly reduced fat milk, was inversely associated with BMI
in overweight/obese adults. Conversely, a review done by Kratz et
al,, [55] determined that high-fat dairy consumption was associated
with favorable weight outcomes, while low-fat dairy consumption was
positively correlated with weight gain. It is possible we did not observe
any effects on BMI due to the low dairy intake, as reasoned by the
authors of a cross-sectional study of college-aged Japanese adults [45]
or other BMI-confounding factors not assessed in this study.

This study also found no relationship between milk beliefs and
BMI indicating that milk health beliefs may not predict the outcome
of BMLI. In one study using the theory of reasoned action to predict
milk consumption in women, the authors reasoned that behavior of
drinking milk was a combination of intention, beliefs and sensory
evaluation with intention and behavior having the highest correlation
[56]. However, they pointed out that there is a more complex thought
process involved in drinking lower-fat milks [56]. It is reasonable to
assume there is a more complex interaction between BMI and milk
consumption that we were not able to capture in this study.
Furthermore, one should note that most dairy-weight loss research is
conducted on overweight/obese subjects, while our population may
be more concerned with weight maintenance.

Limitations

Findings from this study are limited to urban, young college
students. Some college employees were recruited in this study; yet, the
employee population is less than 11% of the total college population
and should not detrimentally affect the results. During data collection,
no option was given to identify the consumption of different types
of non-dairy milk or vegetarian status. Also, the use of two different
forms of surveys may lead to information bias. Furthermore, there is
a chance of misreporting of consumption by participants that may
have weakened associations. Surveys can be subjected to an over or
underestimation of serving sizes as well as a social desirability bias
[57], which been observed to be evoked in similar magnitude in paper
and electronic surveys [58]. Another limitation can be the
possibility of underestimation of self-reported weight and
overestimation of height [59,60]. Yet, some studies have shown that
the self-reported body weight and heights of young adults tend to
be fairly accurate [61,62]. Moreover, relevant confounding factors,
such as energy intake or physical activity, may be responsible for the
relationship between milk consumption with BML

Conclusion

In conclusion, college age students tend to consume skim or
low-fat milk, but below the DGA recommended servings. Gender
differences were observed females preferring milk alternatives
and disagreeing with certain milk health belief statements. No
racial/ethnic differences were observed in type of milk consumption,
yet Whites disagreed with particular milk health belief statements.
Overall, college age students believed that milk was beneficial for
on€’s health; however, participants who consumed milk alternatives
expressed a higher disagreement with all milk health belief statements.
There was no association between BMI and type of milk consumption,
or between BMI and milk health beliefs. Further research should take
steps to control confounding factors, such as physical activity or
energy intake, to confirm whether the type of milk consumption and
BMI are not related.
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