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In America, the advertisement and product availability of high protein foods, food
products, and supplements is ever increasing. The associated benefits of a higher protein diet
range from higher levels of satiety to increased athletic performance and recovery. Although the
majority of previous studies focus on athletic performance and recovery it is important to have
an understanding on the growing market to other consumers. This study will attempt to
understand and determine the consumer profiles and characteristics of those who consume
protein supplements. Socio-demographic and physical activity variables of consumers using
supplements from the Centers of Disease Control National Health and nutrition Survey will be
used in OLS estimation regression analysis will be used to show the effects of age, annual
household income, education, and number of days of activity at least 60 minutes on the amount
of protein supplement used. Using two different models, this study found physical activity did
not have a linear relationship with protein supplement consumption, age has a negative
relationship with protein supplement use.
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CHAPTER 1
INTRODUCTION
The foods people eat are ever changing. From the growing availability for consumers to
get foods from around the world and advances in technology, food is becoming more and more
diverse. Along with this, health and fitness is becoming more main stream. Restaurants are
posting calorie and nutritional information up front for easy access for consumers. Companies
like Panera Bread Company and Chipotle market themselves as healthy and fresh. Grocery stores
are increasingly providing more and more health food sections and have growing supplement
isles. Marketers are interested in consumer’s tastes, wants, and needs to develop food and food
products that consumers will buy. With this information they also can use the information to
direct efforts toward different consumer groups most likely to buy their products for marketing
campaigns and advertisements.
Supplement companies have taken this same path. Because of the advancement in
technology in recent years, the supplement industry is stronger than ever and has become a
billion-dollar industry. The industry was reported to have revenues of 3.3 billion dollars in
1990(3) In more recent years, the industry has grown to a whopping 30 billion dollar industry in
2013 (12) and 3 million people were reported to use or have used supplements in the United
States.(5)
Now they have a broader consumer group because they are able to improve taste and
texture without taking away from a supplements active ingredients. In this way, they have been
able to capture consumer groups outside of those aiming to prevent illness or ailment. The
supplement companies make claims about their supplements that may not have research to
support them. In recent years, there has been a recycling of old home remedies, alternative
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medicine, and other products into the supplement market. These and other nutritional
supplements claim to increase energy, fight disease, and improve health. Marketers also
maximize on the convenience and ease of using supplement products rather than putting focus on
finding and making the right food choices to get the same or better result that. In this study, I
model the association between protein supplement intake and socio-demographic characteristics
and physical activity levels. Creating a consumer profile would also help estimate potential
demand for protein supplement.
Studying protein in this industry is important because it is an essential macro nutrient.
There are numerous studies showing an increased need for protein in active individual’s diets.
For endurance and strength athletes, protein requirements in their diet can be double the
recommendations for typical adults. The normal recommended daily protein intake is .8g/kg per
day but individuals regularly training and trying to build muscles need as much as 1.8g/kg per
day to most efficiently reach their goals(2). There are numerous studies looking at whether these
supplements are really helpful or harmful and most look at general supplements. Few studies
focus on supplemental protein consumption and of those who do focus on the factors of athletes
choosing to use protein supplements.
Globally, protein is the most limited macronutrient. Of the world’s population, almost
14% suffer from malnutrition. African and South Asian countries especially suffer from
inadequate protein intake which contributes to impaired growth in young children. (14)With the
world population steadily increasing the need for innovative and sustainable food technology is
larger than ever. Protein supplementation could be of great help to improving the lives of
millions of children around the world suffering from nutritional deficiencies.
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1.1 Statement of Problem
The purpose of this study is to determine consumer profiles of protein supplement users
and the relationship between key variables and protein supplement use. Specifically, the
consumer demographic characteristics in this study include age, education level, household
income, number of dietary supplements taken, and physical activity including days active over
60 min and minutes of vigorous and moderate activity. Regression analysis, specifically OLS
estimation, will be implemented in this paper to determine the variable most effective on protein
supplement use in consumers.
Motivations for this study come from the increasing rate of supplement sales especially
that of protein, a macro nutrient easily accessible in regular food intake. Protein is largely studied
in sports nutrition fields and widely used by athletes but there is increasing marketing campaigns
by supplement companies to the regular public for protein supplements and product including
supplemental protein. Research on the consumer profiles of likely supplement users would be
beneficial to marketers and supplement producers. It could also be used for potential intervention
of those using supplements that may be harmful.
1.2 Limitations
In this study, limitations arise because the data is survey based. The results are based in
the honesty and recall of participants. Due to the nature of survey questions about physical
activity, the data may be skewed. The interpretation of what physical activity can vary between
person to person and even more so when specified by moderate and vigorous. Although survey
consisted of a 4181 participants, the sample used only 60 who reported consuming protein
supplements and all other variables.
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CHAPTER 2
REVIEW OF LITERATURE
2.1 Supplement Advertising
As technology and media has evolved, the average American has not only gained access
to more information than ever before, they have also gained a much louder voice. People not
only have readily available information at the fingertips but also access to spreading the
information they deem important through social media. This especially has had an impact on
how people view their health. Now more than ever, Americans are being active in their own
health care and many times taking nutritional supplements is a part of this new role. While
people can connect to a much larger audience so can advertisers, giving supplement companies
another avenue to reach consumers they had not previously had. Although there is federal law
that prohibits dietary supplements to have medical claims on the label, supplement companies
use advertisements to bypass the hurdle (10).
In a study of 225 pharmacy customers, dietary supplement use was attributed to
consumers wanting to improve health and gain peace of mind. It found that consumers who take
a variety of supplements have different behaviors than those only taking a multivitamin. The
study concluded that the media had the most effect on those consumers who took a variety of
supplements but that they were less likely to recommend similar supplement consumption to
others. In addition, consumers tend to take the self-educated approach towards dietary
supplements often unknowingly using non-credible sources. (9)
2.2 Nutrition
Healthy diet is arguably the best prevention for disease and the biggest factor in a
person’s overall health. In America, the result of poor diets has left nearly half of the adult
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population with one chronic disease or more (13). The high rate of diet related diseases in the
U.S. effects more than just the people who have them. The cost of health care has increased,
wages are lost and productivity has declined due to the vast number of people struggling with
diseases that take away from the rest of their lives. (13). One study(8) of 4680 men and women
around the world found that a diet rich in non-meat protein had a significant effect lowering
blood pressure in participants with hypertension compared to those eating a carbohydrate diet.
The USDA has created a new set of dietary guidelines for the Americans in an effort to
improve diet-related disease prevention. The guidelines include developing lifelong healthy
eating patterns, focusing on variety, nutrient density, and amount of food we eat. Although the
dietary guidelines are promoting healthy eating in broad terms, it does provide recommended
intake broken down into macronutrients. The average adult is recommended to consume 10-30%
protein, 45-65% carbohydrates, and 25-35% fats in an 1800 to 3000 calories for some men diet
per day. (1)
Although the USDA’s dietary guidelines account for the general health and wellness of
the population, those who are more active or participate in athletics may have different needs.
Studies have shown that an athlete or someone aiming to increase their muscle mass or athletic
ability have a greater need for protein in their diet by up to 100% (3). Current data also suggest
that daily protein recommendations should be increase for those who are simply active and not a
training athlete. Results in one study found greater chances of developing more lean body mass
were possible with increased protein intake.(3)
The use of protein supplements is most widely seen in strength trained individuals. It is
estimated that as high as 88% of athletes use some type of supplement. The largest population of
supplement users likely reside in gyms and therefore are the major target for marketers.(5)
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Because the gym members generally go for recreational physical activity they also are a more
open demographic in the aspect of supplement ingredients and substances. Recreational gym
users will not be under any external pressure to avoid any certain supplement like those who are
competing athletes in many organized and competitive sports.
2.3 Food Purchasing Decisions
Numerous studies have been conducted on why, when, and where people buy food.
While nutrition may seem to be the most important aspect of the food a person puts in their body,
it doesn’t seem to be the first thing they think about when choosing food. Studies have shown
that Americans value taste and cost first, other factors like convenience, nutrition, culture, health
lifestyle, and other beliefs are valued less when determining food choices. In one study
nutritional value was only marginally considered before convenience when choosing food. (7)
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CHAPTER 3
DATA DESCRIPTION
Data for this paper was taken from the 2013-2014 National Health and Nutrition
Examination Survey. The National Health and Nutrition Examination Survey (NHANES) is a
program of the National Center of Health Statistics (NCHS) that combines examinations and
interviews to assess the health and nutrition status of adults and children in the United States.
The NHANES examinations consists of physiological, dental, and medical measurements while
the interview contains health-related, dietary, socioeconomic, and demographic questions. The
health survey is conducted in respondent’s homes conducted by health and dietary interviewers.
Respondents were compensated to encourage participation and to accumulate a broad sample.
For this study we will only be using the interview data described below.


Days physically active at least 60 minutes. – How many days the respondent spent
at least 60 minutes’ total doing any type of physical activity that increase the heart
rate and made them breathe hard some of the time



Age- Age in years at time of screening



Education- Highest level of school completed or highest degree received.



Annual Household Income- Total household income reported in range value of
dollars

The complete 2013- 2014 NHANES survey had a total of 10,175 participants who
completed the survey. For this study the number was reduced to 4181 of the participants so that
only those respondents who reported the use of any kind of supplement are included. Of the
supplement users 211 indicated they used a protein supplement in the last 30 days. Of the 211
respondents who had indicated the use of a protein supplement, 60 percent of those respondents
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only stated the consumption of one gram of protein supplement or less and 32 percent responded
their consumption was between 1 and 10 grams.
Of the variables considered, physical activity is likely the highest factor in protein
consumption. A total of 1238 participants reported daily activity. Of those respondents, more
than three quarters indicated they were physically active 4 or more days of the week of those 60
percent reported being active every day. The next largest group at about 10 percent are active at
least 60 minutes 5 days of the week. A small portion of 4 percent reported 6 days of activity at
least 60 minutes and less than 1 percent reported not knowing. The remaining respondents
reported between 4 and 0 days being active 60 minutes or more.(figure 1)
Education is broken up into 5 categories: 9th grade or below, some high school, high
school diploma or GED, some college or associate’s degree, and college graduate or above. The
greatest proportion of respondents have at least some college education. Those with some college
or an associate’s degree make up 32% of the respondents and 31% of the respondents have a
college degree or higher.(figure 2) The large percentage of respondents with higher education is
somewhat reflected in the reports of household income. The largest combined group are of
reported incomes by respondents are those making $75,000-99,999 a year and those who have a
household income of $100,000 or more annually. The remaining groups show a relatively normal
distribution of income between $0 and $74,999 annually. (figure 3)
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Annual Houshold Income
$100,000 and Over
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Table 1. Definitions of Variables
Variable

Description

Mean

Age (years)

50.13

15.52

DAYSACTIVE

How many days the respondent spent at least 60
minutes’ total doing any type of physical activity
that increase the heart rate and made them breathe
hard some of the time.
Range 0-7, 99= don’t know

5.92

1.79

INCOME

Annual Household Income
1=$0-$4,999; 2=$5000-$9,999; 3=$10,000$14,999; 4=$15,000-$19,999; 5=$20,000-$24,999;
6= $25,000-$34,999; 7=$35,000-$44,999;
8=$45,000-$54,999; 9=$55,000-$64,999;
10=$65,000-$74,999; 12= $20,000 and over; 13=
<$20,000; 15= $100,000 and over; 77= refused;
99= don’t know

9.62

4.34

1= 9th grade or below; 2= some high school; 3=
high school diploma or GED;
some college or associates degree; 5= college
degree or above

3.77

1.23

AGE

EDUCATION

ACT0

1=ACTIVITY=0
0=otherwise

1.67%

ACT1

1=ACTIVITY=1
0=otherwise

0.00%

ACT2

1=ACTIVITY=2
0=otherwise

6.67%

ACT3
ACT4
ACT5
ACT6
ACT7

1=ACTIVITY=3
0=otherwise
1=ACTIVITY=4
0=otherwise
1=ACTIVITY=5
0=otherwise
1=ACTIVITY=6
0=otherwise
1=ACTIVITY=7
0=otherwise

5.00%
6.67%
10.00%
3.33%
66.67%

Std. Dev
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3.1 Hypothesized Relationships
When thinking about what characteristics consumers who purchase protein supplement
possess, we often think of athletic or active people because of the presences of protein
supplement in a sports environment.


H1: Individuals reporting higher physical activity levels consume higher amounts of
protein supplements.

Other characteristics like a college education pose relevance not only from simply an
information stand point but also a social aspect. College student are often more active and
involved with sports of some kind and also have more contact with similar peers. College
students also often have irregular schedules which may lead to the use of meal replacements( a
form of protein supplement).


H2: Individuals with higher levels of education consume higher amounts of protein
supplements.

Those with higher education will likely have a higher income and continue to use protein
supplements.


H3: Households earning higher annual income will report a change in the amount of
protein supplement they use.

We assume that as people age they will have more regular schedules and may not be as active
and be less likely to use protein like the younger population.


H4: Older individuals consume lower amounts of protein supplements.
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CHAPTER 4
EMPERICAL MODEL
The empirical models developed in this chapter attempt to clarify the factors including
socio-demographic and physical activity in consumer behavior that effect protein supplement
use. Two regression models were developed to assess consumer groups:
Model 1:
𝑃𝑅𝑂𝑇𝐸𝐼𝑁 = 𝛽0 + 𝛽1 (𝐴𝐺𝐸) + 𝛽2 (𝐷𝐴𝑌𝑆𝐴𝐶𝑇𝐼𝑉𝐸) + 𝛽3 (𝐼𝑁𝐶𝑂𝑀𝐸) + 𝛽4 (𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁) + ℯ
Model 2:
𝑃𝑅𝑂𝑇𝐸𝐼𝑁 = 𝛽0 + 𝛽5 (𝐴𝐺𝐸) + 𝛽6 (𝐼𝑁𝐶𝑂𝑀𝐸) + 𝛽7 (𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁) + 𝛽8 (𝐴𝐶𝑇2) + 𝛽9 (𝐴𝐶𝑇3)
+ 𝛽10 (𝐴𝐶𝑇4) + 𝛽11 (𝐴𝐶𝑇5) + 𝛽12 (𝐴𝐶𝑇6) + 𝛽13 (𝐴𝐶𝑇7) +
Model 1 is a basic OLS regression model to look at the overall effects of age, activity,
income, and education on protein supplement use. Model 2 breaks down levels of activity to get
a closer look at the effects of how active consumers are on protein supplement use by separating
the activity level in to dummy variables. The results of these equations can be found summarized
in Table 2.
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Table 2. Estimation Results for Models 1-2
Dependent Variable

Model 1

Model 2

Constant

26.1015

(2.97)

11.2205

(1.07)

AGE

-0.2519

(-2.60)*

-0.2168

(-2.65)

DAYSACTIVE

-1.9160

(-2.42)

-

-

INCOME

0.1061

(0.31)

-0.1467

(0.50)

EDUCATION

0.3373

(0.27)

0.3496

(-0.32)

ACT1

-

-

-

-

ACT2

-

-

0.8782

(0.09)

ACT3

-

-

33.2965

(3.27)

ACT4

-

-

13.6658

(1.37)

ACT5

-

-

3.4676

(0.37)

ACT6

-

-

-1.8533

(-0.17)

ACT7

-

-

-1.6003

(0.18)

Number of observations

60

60

R-values

.2310

.5413

Note: (*) denotes statistical significance at 95% confidence
α=0.05

The R-values, thought they are not strong(.2310 and .5413), are acceptable. The results
show interesting effects when subjected to a t-test with a 95% confidence level. The coefficient
of AGE(𝛽1=-0.2518 and t=-2.60) is negatively and significantly effecting protein supplement
use. This corresponds with H3 which indicated a negative correlation between protein
supplement use and age. Interestingly the coefficient for DAYSACTIVE ((𝛽2=-1.9160 and
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t=2.42) is also negatively and significantly effecting protein supplement use. The hypothesis for
the relationship between DAYSACTIVE and PROTEIN was that of a positive relationship stated
in H1. Interestingly, the coefficient for DAYSACTIVE suggests a negative effect on the
supplement intake. This does sound counterintuitive, but I explore this further in model 2.
INCOME and EDUCATION both have coefficients (𝛽3=0.1061 and𝛽4 =0.3373) positively
effecting protein supplement use but are statistically insignificant with t-values of 0.31 and 0.27
respectively.
Model 2 shows a more in depth look at activity levels and their effects on protein
supplement use. Instead of having one variable indicating the number of days a person is
physically active, I create dummy variables for each of the response. So, there are seven dummy
variables with each indicating how many days the respondents was physically active. As we see
in model 1 DAYSACTIVE as a whole has a negative effect on protein supplement use. Breaking
DAYSACTIVE up we can identify if any individual level of activity will positively affect
protein supplement use. When running the OLS regression analysis several dummy variable
were omitted due to linear dependency or singularity. The variables included ACT0 and ACT1
representing those active for at least 60 minutes 0 days a week and 1 day a week respectively
The resulting estimation of model 2 shows that AGE is similarly effecting protein
supplement use as model 1 with 𝛽5=-0.2168 and t= -2.65. EDUCATION and INCOME however,
differ in model 2 from model 1. INCOME in model 1 had a positive yet statistically insignificant
effect on protein supplement use. Model 2 show the INCOME coefficient having a negative
though still statistically insignificant effect on protein supplement use (𝛽6=-0.1467)
EDUCATION also consistent in models 1 and 2. The sign in in both models is positive and the
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coefficient estimation of EDUCATION remains statistically insignificant in model 2 (𝛽7=0.3496
and t=-0.32)
Of the dummy variables for activity level, coefficients for ACT3, ACT4, and ACT5
show a positive effect on protein supplement use (𝛽9=33.2965, 𝛽10=13.6658, 𝛽11=3.4676) when
compared to those who are active at least 60 minutes 1 or less days of the week. The remaining
dummy variables, ACT2(𝛽8 = 0.8782 , ACT6(𝛽12=-1.8533, and ACT7(𝛽12=-1.6003, show a
statistically insignificant effect on the use of protein supplements when compared to those who
are active at least 60 minutes 1 or less days of the week. Apart from ACT3 the other dummy
variables did not result in statistically significant effects on Protein supplement use.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
5.1 Discussion of Results
Regression analysis in this study was used to determine the effects of, age, activity level,
education, and income on the use of protein supplements. Hypothesis 1 stated that individuals
reporting higher levels of activity will report higher amounts of protein supplement use. The
results of model 1 do not validate this hypothesis. The results of model 1 showed that individuals
with increasing activity level used decreasing amounts of protein supplement. The coefficient for
DAYSACTIVE was about -1.92 and the t-statistic was -2.42. To interpret this coefficient we
would say that as an individual increase activity one day, protein supplement use would decrease
by 1.92 grams. The negative relationship indicates that higher levels of activity corresponding
with lower levels of protein supplement use though the relationship is not statistically significant.
Hypothesis 2 stated that individuals with higher levels of education will report use of
higher amounts of protein supplement. Although the EDUCATION coefficient 0.3496 follows
hypothesis 2, it cannot be validated due to the t-statistic being statistically insignificant at 0.32.
Like hypothesis 2, Hypothesis 3 is not validated in model 1. Hypothesis 3 states that individuals
with higher income will report use of higher amounts protein supplement. Model 1 shows a
positive INCOME coefficient (0.1061) which corresponds with hypothesis 3, but again the tstatistic (0.31) make it statistically insignificant.
The results from model 1 do validate hypothesis 4 in a statistically significant manner
which states that older individuals will reports using lower amounts of protein supplement. The
coefficient of AGE was -0.2519 and the t-statistic was -2.60. To interpret this coefficient, we
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would say an increase in an individual's age by one year will lead to a decrease of 0.2519 grams
of protein supplement reported.
Model 2 results in weaker coefficients in INCOME and EDUCATION at, -0.1467, and
0.3496 respectively and a stronger R-value .5413. AGE is still statistically significant with a tstatistic of -2.65 and INCOME remains statistically insignificant with a t=statistic of 0.50.
EDUCATION however, has a larger coefficient on model 2 (0.3496) than model 1 (0.3373) but
is still not statistically significant in model 2 with a t-statistic of 0.32.
Of the dummy variables, ACT3 is statistically significant with coefficients 33.2965 and a
t-statistics of 3.27. To interpret ACT3, we would say that an individual who is physically active
3 days of the week consumes 33.2965 more grams of protein supplement than an individual who
is physically active one or fewer days of the week. ACT4 has the next highest effect of the
dummy variables with a coefficient of 13.6658 and t value equal to 1.37 though it is not
statistically significant. The interpretation of ACT4 is that an individual who is physically active
4 days of the week will report 13.6658 more grams of protein supplement than an individual who
is physically active one or fewer days of the week. The remaining dummy variables, ACT2,
ACT5, ACT6, and ACT7, are statistically insignificant with t-statistics of 0.09, 0.37, -0.17, and 0.18 respectively.
The result of the 3 days a week is no surprise as that is a popular schedule for lifters and
athletes. The coefficient(33.2965) also translates easily to life application as the majority of
protein supplements use serving sizes between 20 and 30 grams of protein.
5.2 Implications
Though this research is only on a small set of variables further study of the consumer
characteristics of proteins supplement users can be beneficial to marketers because of the
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growing supplement industry. There may be markets not yet realized. This study examined
socio-demographic and physical activity variable for a broad understanding of which consumer
groups use protein supplements. Future research of this natures can be conducted considering
sets of narrower consumer groups to provide a more complete understanding of consumers that
use protein supplements.
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