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Abstract 
 
Homeless youth are a large, poorly characterized population of the United 
States [1, 2]. Though over seven percent of American youth aged twelve to 
seventeen years experienced homelessness last year, there is a paucity of 
data regarding their general condition and health status. This study was 
undertaken to describe the adequacy of nutritional intake of homeless 
youth in the Phoenix metropolitan area. Interviews were conducted with 
71 homeless youth aged 16 to 21 years (44 male, 27 female) who were 
recruited from homeless youth drop-in centers and outdoor public areas. A 
standardized 24 hour dietary recall was utilized during the interview to 
gather nutritional data, which was analyzed against Dietary Reference 
Intakes (DRI). Overall results demonstrated a slight excess of caloric and 
macronutrient intakes; though intakes of several micronutrients were 
deficient. Over one third of participants consumed less than 50% of the 
DRI for folate, calcium and zinc; 42% consumed under 50% of the DRI for 
vitamin C, and 63% consumed under 50% of the DRI for vitamin A.  Upon 
further analysis, statistically significant difference in iron intake was 
found between male and female participants. Statistically significant 
difference in fat, iron, and zinc intake was also found between participants 
recruited from differing locations.  In comparison to 2007-2008 data 
reported in the WWEIA/ NHANES study, participants in this study 
consumed more calories, protein, carbohydrates, and fat [3]. Participants 
from both studies consumed insufficient vitamin A quantities; female 
participants from both studies consumed insufficient calcium. Interstingly, 
mean iron intake was low for female WWEIA/ NHANES data, but at DRI 
for study participants. Further surveys of a larger number of participants 
may be warranted, especially considering the significant skew and non-
normal distribution of the nutritional intake data from this study. This 
study does find inadequate micronutrient intake in homeless despite the 
fact that they are consuming more than enough macronutrients (calories, 
protein, carbohydrates, fat). These inadequacies could potentially 
contribute to poorer health in these youth.  
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Introduction 
  
Homelessness is a hardship experienced by many American youth. Though 
not the stereotypical homeless person, independent youth are at greater 
risk than any age group for becoming homeless [1, 2]. The risk for any 
given youth to experience homelessness at some point is as high as fifteen 
percent [1, 4]. Over seven percent of American youth aged twelve to 
seventeen years will experience homelessness each year [1]. By definition, 
homeless individuals lack safe living arrangements [5]. There are a variety 
of factors which may precipitate this situation, often including 
longstanding family conflict [1].  
 
A basic truth regarding all homelessness is that there is a lack of 
resources, the most basic of which are food and shelter. With little money 
or transportation, food sources are quite unreliable and inconsistent. 
Common sources of food for homeless populations include charity 
programs, retrieval of discarded food, theft, social networks, barter, and 
purchased goods [6]. Homeless youth have been shown to suffer a great 
deal from food insecurity, that is, not having safe and reliable sources for 
their meals [7]. Food insecurity, like that experienced by homeless 
populations, has not been shown to result in lower caloric intake [8]. 
However there is some evidence that nutritional intake by homeless youth 
is deficient in caloric and nutrient content [6]. 
 
Food insecurity and inappropriate total calories and nutrients can both be 
deleterious to youth. Hunger is associated with anxiety, depression, 
chronic illnesses, and behavioral problems [9]. In addition to the problems 
caused by hunger itself, deficiencies in calories and nutrients has obvious 
deleterious effects on both adults and youth. While there is conflicting data 
regarding whether United States youth meet nutrient intake goals, excess 
caloric intake is still a concern for American youth, with childhood and 
adolescent obesity rates tripling in the last thirty years [3, 10, 11, 12]. 
Homeless youth thus may be at risk of innappropriate nutrient intake, 
both excess caloric intake and deficient micronutrient intake. Evaluating 
Daily Reference Intake’s (DRI) may be a useful measure in studying 
nutritent intake as it incorporates current knowledge and estimates of 
appropriate quantities of nutrients needed per day [13].  
 
Homeless youth who do not utilize homeless shelters may have longer and 
more frequent episodes of homelessness, thus if homelessness is associated 
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with worsening nutrient intake, non-shelter utilizers are at especially high 
risk [1]. Homeless youth are a heterogeneous group, thus it is important to 
be cautious of over-generalizing results from one group to all homeless 
youth.  
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Significance 
 
Homeless youth are an often unrecognized group whose needs are not 
being met. This is a difficult population to accurately study, and thus the 
population as a whole and their unmet needs are both somewhat of a 
mystery. Previous studies have suggested that their nutritional intake is 
very unreliable, as well as innappropriate, both factors which can 
negatively impact physical and mental health. Very little data is available 
on these issues, especially in southwestern United States. This study seeks 
to define the nutritional quality of homeless youth in the Phoenix area. 
Most importantly this study aims to provide useful information that may 
inform future resources and services dedicated to homeless youth. These 
results will be distributed to the homeless youth drop-in shelters that 
aided in this study, and thus may improve the food choices offered to the 
youth using their services.  
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Aims/ Goals/ Hypotheses 
 
The goal of this study was to obtain a sufficiently large sample to analyze 
nutritional intake and reach a significant conclusion. Assuming alpha level 
of 0.05, a minimum of 54 participants was needed to have a 95% chance of 
detecting a medium-sized difference between nutritional intake and 
dietary guidelines. A goal of 120 participants was established. It was 
anticipated that this study would show significant deficiencies in 
nutritional intake and calories. This hypothesis is supported by studies 
showing deficient diets in homeless and non-homeless youth of low socio-
economic status [6, 14]. However, food insecurity has been associated with 
increased, not decreased, energy intake, while poor, urban African-
American adolescents have been shown to have diets of high caloric and 
low micronutrient content [8, 15]. Excessive caloric intake could be seen in 
homeless youth as a compensatory mechanism to their unreliable food 
sources.  
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Research Materials and Methods 
 
Study Design and Participants:  
 
A cross sectional conveinence sample of homeless youth, aged 16-21 years, 
n=71, 44 male and 27 females, was undertaken. The participants were 
recruited from two drop-in shelters in Phoenix, from one drop-in shelter in 
Tempe, and from outdoor public areas in Tempe. The three drop-in 
shelters provide similar day-time services including meals, clothes, and job 
placement assistance, and do not allow individuals to stay overnight. 
Flyers were placed at the three drop-in shelters advertising days when 
study participation would be made available, and both staff and study 
individuals were asked to tell other possibly eligible individuals about the 
study. All data was collected during four concurrent weeks during the 
spring of 2010.  
 
Individuals were eligible for participation if they met the following criteria: 
were between 12 and 21 years, had been homeless for a minimum of the 
last three consecutive nights, and did not report or display overt signs of 
psychological distress. No special efforts were made to recruit specific 
demographic groups, though all eligible individuals encountered were 
offered participation. Informed consent was obtained from all participants, 
though no signed informed consent nor identifying information other than 
birth date and initials was recorded. The decision to allow minors to 
participate without parental consent was supported by the fact that they 
care for themselves and receive no parental supervision [16]. Upon 
successfully completing the survey, individuals were compensated for their 
time with five dollars cash. All study procedures were approved by the 
University of Arizon’s Institutional Review Board.  
 
Measures: 
 
Each participant completed the standardized survey with the primary 
investigator. Data collected included age, gender, education, race, activity 
level, housing situation and income. Participants were weighed and their 
heights were measured. A standardized 24 hour dietary recall utilizing 
models for estimating portion sizes was used to collect dietary intake 
information. This survey was administered following the Texas 
Department of Health’s 2002 Diet History/ Dietary Recall & Assessment 
Self-Paced Training Guide [17]. A four-pass technique was utilized to 
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obtain data, with the four passes being: a, open ended list of intakes; b, 
intakes by time; c, intakes by activity; and d, intakes utilizing food probes 
(e.g. type, preparation, additions, etc.). Using 24 hour dietary recalls has 
been previously demonstrated to be a relatively accurate methodology, and 
may be superior to food frequency questionairres especially for estimating 
nutrition for populations [18, 19, 20].  
 
Data Analysis: 
 
Data from the 24 hour dietary recall was analyzed with the aid of The 
Food Processor SQL, content version 7.6.0. This software utilizes age, 
gender, activity level, height, weight, nutritional intakes, and 1997-2003 
United States Dietary Reference Intakes (DRI) and 2002 Dietary 
Reference Intakes for Macronutrients to evaluate how individuals meet 
their daily micro and macronutrient intake recommendations. This study 
limited analysis to alcohol, caffeine, and 15 nutrients vital to proper 
health: calories, protein, carbohydrates, fat, vitamin A, vitamin B1 
(thiamin), vitamin  B2 (riboflavin), vitamin B3 (niacin), vitamin B6 
(pyridoxine), vitamin B12 (cobalamin), vitamin C, folate, calcium, iron, and 
zinc. Analysis of these 11 selected micronutrients has been used in the 
past to evaluate dietary adequacy [21]. Output of this data was in the form 
of grams alcohol and caffeine, and % daily recommendations, based on DRI 
or Estimated Energy Requirements (EER) for the 15 nutrients.  
 
There are numerous other nutrients that when severely deficient can be 
detrimental to an individual’s health, however an effort was made to select 
those that are most vital to health and most likely to be deficient. Vitamin 
D in particular was not selected for analysis because despite being vital to 
health and frequently deficient, Phoenix, Arizona, is one of the sunniest 
cities in America. It has an average of 211 sunny days per year, likely 
providing a sufficient Vitamin D source for individuals who spend the 
majority of their time outdoors.  
 
Demographic and anthropometric data was organized in a table format 
with simple descirptive statistical analysis including mean and standard 
deviations. For participants 20 years old and younger, body mass index for 
age and gender was plotted on CDC published growth charts, showing 
their BMI in comparison to national averages [22, 23].   
Nutrient data was more extensively analyzed. For each variable 
(nutrients, caffeine, and alcohol) overall data was analyzed for mean, 
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median, standard deviation, skewness and kurtosis. The total data sample 
was then broken into groups and analyzed for differences between these 
groups. Due to non-normal data distribution noted by above analysis, the 
following analyses were performed for the median rather than the means 
of each variable. First, male was compared against female for each 
variable with a Mann-Whitney U test. For variables that significantly 
differed at p < 0.05 based on Mann-Whitney U test, a graphical 
representation of the medians was created, comparing male against 
female. This process was repeated for comparison of high school or 
equivalent completed against not completed, and for individuals who 
reported sleeping in a shelter in the past month against those who 
reported not sleeping in a shelter.  
 
Data was then seperated into the four groups based on where individuals 
were when they completed the survey: HomeBase Youth Services in 
Phoenix, Tumbleweeds youth center in Tempe, Tumbleweeds youth center 
in Phoenix, and outdoor public areas/ streets in Tempe. For each 
nutritional variable, multivariate analysis was performed with Kruskal-
Wallis test evaluating whether there was statistically significant 
differences between median intakes at the four locations. For nutritional 
variables that significantly differed at p<0.05 based on Kruskal-Wallis 
test, univariate analysis with Mann-Whitney U test was performed to 
compare the medians of each location individually against each other 
location. Again, significant differences was set at p<0.05. For the 
nutritional variables which significantly differed at p<0.05 based on 
Kruskal-Wallis test and underwent subsequent Mann-Whitney U test, a 
graph was created comparing medians from each location.  
 
Nutritional intake of the sampled group was then compared against 
nationaly representative data on nutrient intake by youth; this data was 
obtained from What We Eat in America (WWEIA), NHANES 2007-2008 
[3]. This data source grouped mean intake by gender and age group. The 
age groups from WWEIA, NHANES  data that were relevant to this study 
were 12 to 19 years, and 20 to 29 years. However, these did not match up 
with the nutritional intake recommendations used to analyze the data in 
this study. The DRI’s  have different age ranges, 14 to 18 years, and 19 to 
30 years. However, it is noteworthy that these DRI’s generally do not 
differ, or do so by very small percentages, in recommendations for the age 
group 14 to 18, and 19 to 30. In light of this, an average DRI’s was 
calculated for all males 14 to 30, and all females 14 to 30. The WWEIA, 
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NHANES data was also averaged for all males 12 to 29, and all females 
from 12 to 29 years. These averages were used to calculate % DRI 
consumed for all males and all females in the WWEIA, NHANES data set. 
This procedure was followed for each nutrient where DRI is not affected by 
activity level: vitamin A, vitamin B1 (thiamin), vitamin  B2 (riboflavin), 
vitamin B3 (niacin), vitamin B6 (pyridoxine), vitamin B12 (cobalamin), 
vitamin C, folate, calcium, iron, and zinc. These % DRI consumed were 
then compared against % DRI consumed from this study’s participants.  
 
For calories, protein, carbohydrates, and fat, no DRI exists because 
requirements vary; instead there are Estimated Energy Requirement 
(EER) calculations based on gender, age, height, weight, and activity level 
[24]. Thus without knowing the values for these variables, it is impossible 
to determine whether individuals from the WWEIA, NHANES data are 
meeting their daily EER’s. For the purposes of this comparison, we must 
then assume that our sample population was approximately equal to 
individuals from WWEI, NHANES in terms of height, weight and activity 
level for given genders and ages. Mean intakes of these variables for males 
and females from this study were compared against mean intakes from 
WWEIA, NHANES data. Again, data from WWEIA, NHANES was 
averaged, giving a single mean intake per nutrient per gender. Thus, 
average caloric intake for males 12-29 years from WWEIA, NHANES was 
compared against average caloric intake for all males from this study (aged 
16-21 years). This comparison was repeated for protein, carbohydrates, 
and fat, as well as alcohol and caffeine.  
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Results 
 
Anthropometrics and demographics:  
 
Among all study participants (N=71), 62% were male, 38% were female, 
age range 16 to 21 years. Racial distribution was 50% Caucasian, 10% 
Hispanic, 18% multi-ethnic, 13% African American, 1.5% Asian/ Pacific 
Islander, 5.5% Native American/ Alaskan, and 1.5% other. Participants 
experienced an average of 2.1 homeless episodes last year, comprising an 
average of 197 homeless nights. 24% had slept in a shelter in the last 
month; averaging 16.5 of the last 30 nights in a shelter. Only 49% had 
completed High School or an equivalent. Average body mass index (BMI) 
was 25.0 kg/m2, however there was very wide variation when BMI for age 
was plotted on growth charts (Table 1; Table 2). Males ranged from 25th to 
75th percentile of BMI for age, while females ranged from 5th to 90-95th 
percentile of BMI for age (cite cdc growth chart) (Table 2). The uper limit of 
CDC growth charts is 20 years, so participants 21 years old did not have 
their BMI’s compared against national average.  
 
Anthropometric and demographic data was then broken down by gender. 
Notable differences between male and female participants were noted in 
number of homeless nights, with females averaging 223.4 homeless nights 
over 2.8 episodes and males only averaging 180.7 homeless nights over 1.7 
episodes. 14.8% of females had slept in a shelter, while 29.5% of males had 
(Table 1).  
 
Anthropometric and demographic data was then broken down by shelter 
usage. Notable differences between shelter utilizers and non-utilizers were 
noted in number of homeless nights. Shelter utilizers averaged 162.5 
homeless nights over 1.1 episodes and shelter non-utilizers averaged 207.8 
homeless nights over 2.5 episodes (Table 3). 
 
Anthropometric and demographic data was then broken down by location 
of participant recruitement. Notable differences between locations were 
noted in number of homeless nights; in order of increasing number of 
nights the locations are HomeBase Youth Services, Phoenix Tumbleweed, 
Tempe Tumbleweed, Street (which was in Tempe). The highest, Street, 
experienced nearly 75 more nights of homelessness than the lowest, 
HomeBase Youth Services. However, the Street group experienced the 
lowest number of homeless episodes, mean 1.2 episodes, median 1 episode; 
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this is likely secondary to the fact that the median number of homeless 
nights in the last year was 365. Individuals from the two Phoenix locations 
were also roughly twice as likely to utilize shelters as were participants 
from the two Tempe locations (Table 4).  
 
Nutritional intake, general:  
 
Basic analysis of nutrient intake data showed that the data was very 
skewed and did not fit to a normal bell curve. Thus subsequent analysis of 
intakes  between different subsets of the study population compared 
median intakes rather than mean intakes (Table 5).  
 
Mean macronutrient intake (calories, protein, carbohydrates, fat) was in 
slight excess of Estimated Energy Requirements (EER), with means from 
120 to 165% EER, though standard deviation was very large for all (Table 
5). Mean intake fairly closely matched median. Mean intakes as % of EER 
were 120% calorie, 165% protein, 122% carbohydrate, 130% fat.  
 
Micronutrient intake was often inadequate (Table 5):  
Vitamin A: mean intake 58% DRI, median intake 29% DRI; 10/ 71 (14%) 
participants had ≥100% DRI; 45/ 71 (63%) had ≤50% DRI.  
Vitamin C: mean intake 159% DRI, median intake 80% DRI; 31/ 71 
(43.7%) participants had ≥100% DRI; 30/71 (42%) had ≤50% DRI.  
Folate: mean intake 104% DRI, median intake 71% DRI; 28/71 (39.4%) 
participants had ≥100% DRI; 24/71 (34%) had ≤50% DRI.  
Calcium: mean intake 102% DRI, median intake 68% DRI; 28/71 (39.4%) 
participants had ≥100% DRI; 24/ 71 (34%)  had ≤50% DRI.  
Zinc: mean intake 113% DRI, median intake 72% DRI; 28/71 (39.4%) 
participants had ≥100% DRI; 25/ 71 (35%) had ≤50% DRI.  
 
Mean alcohol intake was 22.5g; median intake was 0g, and 55 participants 
consumed 0g alcohol. Mean caffeine intake was 131.8mg; median intake 
was 72.5mg (Table 5).  
 
Nutritional intake, by gender:  
 
Nutrient intake analysis by gender showed significant difference in 
median intake of iron intake between male and female participants; p-
value was 0.0 by Mann-Whitney U test; males had mean intake 219% DRI, 
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median intake 200% DRI; females had mean intake 102% DRI, median 
intake 75% DRI (Table 6).   
 
Figure 1 demonstrates graphical comparison of median iron intake vs. 
gender; this variable significantly differed between gender at p<0.05 based 
on Mann-Whitney U test.  
 
Nutritional intake, by education: 
 
Nutrient intake analysis by highschool (or equivalent) completed versus 
not completed did not show significantly differing medians at p<0.05 by 
Mann-Whitney U test (Table 7).    
 
Nutritional intake, by shelter usage:  
 
Nutrient intake analysis by shelter utilizers versus non-utilizers did not 
show significantly differing medians at p<0.05 by Mann-Whitney U test 
(Table 8).    
 
Nutritional intake, by location:  
 
Nutrient intake analysis by location of participant recruitement showed 
significant difference in median intake of several variables. Location of 
participant recruitement is represented as: “a”: HomeBase Youth Services 
[Phoenix]; “b”: Tumbleweed Center for Youth Development Phoenix 
[Phoenix]; “c” Outdoor public areas/ street [Tempe]; “d” Tumbleweed 
Center for Youth Development Tempe [Tempe] (Table 9; Table 10; Table 
11).  
 
Kruskal-Wallis test of medians of all four groups showed that they 
significantly differed at p-value < 0.05 for  fat (p-value = 0.029), iron (p-
value = 0.011), zinc (p-value = 0.023), and alchohol (p-value = 0.044) (Table 
11).  
 
Subsequent Mann-Whitney U test of medians of these nutrient variables 
was used to compare medians between each location. The following 
medians significantly differed at p-value <0.05 by Mann-Whitney U test 
(Table 9; Table 10; Table 11).  
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Fat: “a” vs. “d” (p-value = 0.012); “b” vs. “d” (p-value = 0.018); median 
intakes “a” – 146% DRI, “b” – 155% DRI, “c” - 82% DRI, “d” – 76% DRI; 
mean intakes “a” -164% DRI, “b” – 141% DRI, “c”- 92% DRI, “d” – 90% 
DRI.  
    
Iron: “a” vs. “d” (p-value = 0.036); “b” vs. “d” (p-value = 0.001); median 
intakes “a” – 141% DRI, “b” – 233% DRI, “c” - 115% DRI, “d” – 87% DRI; 
mean intakes “a” -206% DRI, “b” – 226% DRI, “c”- 175% DRI, “d” – 97% 
DRI.  
 
Zinc: “a” vs. “d” (p-value = 0.012); “b” vs. “d” (p-value = 0.001); median 
intakes “a” – 104% DRI, “b” – 120% DRI, “c” - 69% DRI, “d” – 50% DRI; 
mean intakes “a” -139% DRI, “b” – 152% DRI, “c”- 75% DRI, “d” – 64% 
DRI.  
 
Alcohol: “a” vs. “d” (p-value = 0.018); median intakes “a” – 0g, “b” – 0g, “c” – 
0g, “d” – 0g; mean intakes “a” – 4g, “b” – 0.5g, “c”- 9g, “d” – 68g.  
 
Figures 2, 3, 4, and 5 show graphs of median intake of fat, iron, zinc, and 
alcohol, respectively, vs. location. These variables significantly differed 
between locations at p<0.05 based on Kruskal-Wallis test.  
 
Nutritional intake, compared against nationally representative intakes:  
 
Nutritional intake of study participants was compared against nationally 
representative data from the 2007-2008 WWEIA, NHANES study. A 
shortcoming of this comparison is the neccessity of comparing means. As 
described earlier, data acquired in this study is both skewed and non-
normally distributed. Therefore, while earlier analysis demonstrated low 
intakes of vitamin A, vitamin C, folate, calcium, and zinc, mean values do 
not necessarily demonstrate these deficiencies. WWEIA/ NHANES has a 
much larger sample population, and it could thus be expected that this 
data is much less skewed, and more normally distributed than data in this 
study. Therefore, while comparing means from this study against WWEIA/ 
NHANES has some utility, it is a very imperfect comparison.  
 
Both male and female participants in this study consumed more 
macronutrients than reported by WWEIA/ NHANES. Males study 
participants consumed 42% more calories, 4% more protein, 56% more 
carbohydrates, and 25% more fat. Female study participants consumed 
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60% more calories, 21% more protein, 76% more carbohydrates, and 58% 
more fat. As noted earlier, WWEIA/ NHANES participants’ EER is 
unknown. It thus cannot be determined whether study participants are 
consuming an inappropriately higher %EER than are WWEIA/ NHANES 
participants, or whether study participants’ EER is also higher (Table 12).   
 
Male and female study participants had mean vitamin A intakes much 
lower than DRI, 53.8% and 67% respectively. However, WWEIA/ NHANES 
participants also had low vitamin A intakes, 70.9% DRI for males and 
75.7% DRI for females (Table 12).  
 
Female study participants also had low mean calcium intake at 82.4% 
DRI, while WWEIA/ NHANES female participants’ mean calcium intake 
was 76% DRI (Table 12).  
 
WWEIA/ NHANES female participants’ mean iron intake was 80% DRI, 
while female study participants’ mean iron intake was 101.7% DRI (Table 
12).  
 
Mean intake of all other micronutrients was at or above DRI for both study 
participants and WWEIA/ NHANES participants (Table 12). 
 
Male study participants consumed 243% more alcohol and 5% more 
caffeine than male WWEIA/ NHANES participants. Female study 
participants consumed only 18% of the alcohol consumed by female 
WWEIA/ NHANES participants, but 96% more caffeine (Table 12).  
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Discussion 
 
Anthropometrics and demographics: 
 
This study evaluated both nutritional intake and basic demographic and 
anthropometric data of homeless youth in the Phoenix metropolitan area. 
Participants represented both genders and all major racial/ ethnic groups. 
Demographic and anthropometric data collected in this study was not 
unexpected. Approximately half of participants had completed highschool, 
which is a lower percentage than would be expected in a representative 
sample of similar aged domiciled youth. As stated by Toro et al., 2007, a 
very frequent factor identified as leading to youth homelessness is family 
conflict, with school problems often an inciting factor [1]. Participants also 
experienced a large number of homeless nights. Minimum average number 
of homeless nights for any subgroup was 160, though some groups 
averaged much higher. Females experienced more homeless nights than 
males. Non-shelter utilizers experienced more homeless nights than 
shelter-utilizers; though this may be artifact of a small sample size, it is 
reasonable that those less accustomed to being homeless were more likely 
to feel the need to stay in a shelter rather than sleep in other less 
consistent or protected locations.  
 
When broken down by participant location, those individuals surveyed in 
Tempe experienced more homeless nights than those from Phoenix. 
Additionally, those individuals from Phoenix were twice as likely to utilize 
shelters as the Tempe individuals. Though not specifically addressed by 
this study, participants from Tempe were much more likely to self-identify 
during the survey administration as travelers from out-of-town, perhaps 
contributing to their decreased likelihood of using shelters and increased 
number of homeless nights.  
 
Participant BMI was very inconsistent, with mean male BMI per age 
ranging from 25th percentile to 75th percentile for age. Female mean BMI 
per age ranged from 5th to 90-95th percentile. These dramatically 
inconsistent percentiles were likely secondary to the small total number of 
participants.  
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Nutritional intake: 
 
Nutrient data was very skewed and non-normal. This is likely due to the 
fairly small heterogeneous sample size (N=71). It perhaps may have been 
anticipated that significant difference between subgroups (e.g. male vs. 
female, etc.) would increase the variation of the data, but relatively few 
differences were found between these groups. This supports the conclusion 
that a very large sample size would be needed to decrease the skew and 
achieve normally distributed data.  
 
Despite the above shortcomings of the sample data, conclusions could be 
drawn regarding overal nutrient intake. Participants consumed a slight 
excess of calories, protein, carbohydrates, and fat. This is consistent with 
past studies showing food insecurity is associated with increased, not 
decreased, total energy intakes [8]. While there was an excess of 
macronutrient intake, there was low intake of vitamin A, vitamin C, folate, 
calcium, and zinc by many participants. These results are concerning, yet 
better than past studies showing homeless youth consumed low vitamin D, 
calcium, potassium, vitamin A, vitamin C, vitamin E, phosphorus, folate, 
magnesium, and zinc [6, 25].  
 
Alcohol intake averaged 22.5g per day, however only 16 participants 
actually reported alcohol consumption, while 55 reported no alcohol 
consumption.  
 
Results showed very little difference between intakes of male vs. female, 
with iron intake as the only difference. Female iron intake was lower, but 
mean intake was still 102% DRI and median intake 75% DRI. Suprisingly, 
there was no difference in intake between those who completed highschool 
or not, or slept in a shelter or not. There were differences in intake 
between the different recruitement locations. As discussed earlier, 
different recruitment locations might represent entirely different 
populations of homeless youth with different characteristics and eating 
habits. There were significant differences in intake for different locations 
for fat, iron, zinc, and alcohol,, though usually each location still consumed 
adequate quantities of nutrients. Iron intake was generally sufficient 
across groups. Zinc and fat intake were slightly low for the two Tempe 
groups: Tempe Street and Tempe Tumbleweed, with mean zinc intakes 75 
and 64% DRI respectively, and mean fat intake 92 and 90% EER 
respectively.  
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As discussed earlier, there are obvious pitfalls of comparing data from this 
study against nationally representative data. The nationally 
representative data is reported as age ranges that do not exactly match 
DRI age ranges. The nationally representative data does not include 
variables necessary to calculate EER for each participant, therefore it is 
unknown whether caloric and macronutrient is appropriate or not for daily 
needs. The nationally representative data is a large sample, and may be 
assumed to fit well to a normal bell curve. Data from this study does not. 
Mean intake data from this study is a very imperfect representation of 
dietary intake, yet this is what is being used as a comparison against 
national data. This being said, there was not a tremendous difference 
between this study and national data. Participants from this study did 
consume higher amounts of calories, protein, carbohydrates, and fat. This 
may be due to differing EER, or may be a true finding. Assuming that 
study participants have similar EER, they then consumed a higher %EER 
for calories, protein, fat, and carbohydrates. If one also assumes that these 
homeless youth are likely more food insecure than the national average, 
then these results agree with past studies showing food insecurity is 
associated with higher energy intake [8]. When compared to national data, 
this study participants’ had very similar micronutrient intakes. Both 
groups had low vitamin A intake. Females from both groups also had low 
calcium intakes. Suprisingly, females from this study had higher mean 
iron intakes than the national mean for females. Otherwise, mean intakes 
were at or above DRI for both groups.  
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Future Directions 
 
The most obvious shortcoming of this study was the small sample size that 
contributed to nutrition intake data being skewed and not normally 
distributed. The results were consistent with past studies of homeless 
youth from other areas within the U.S. Future study with larger sample 
sizes, and restrictions on location of participant recruitement would likely 
improve the quality of data and further support these findings.  
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Conclusions 
 
In this study, homeless youth were found to be consuming excess calories, 
protein, carbohydrates, and fat. This is consistent with the hunger-obesity 
paradigm, which is that hunger/ food insecurity promotes overeating when 
available, and subsequent development of obesity. Homeless youth, along 
with the average American youth, consume insufficient quantities of 
vitamin A. Female homeless youth, along with average female American 
youth, consume insufficient calcium. A large portion of homeless youth also 
consumed low amounts of vitamin C, folate, calcium, and zinc.  
 
In light of the American obesity epidemic, excessive macronutrient intake 
by homeless youth is concerning for future obesity and subsequent health 
problems such as cardiovascular disease and diabetes. Insufficient 
micronutrient intake is also associated with significant risks for each 
deficient micronutrient.  
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Table 1. Anthropometric and demographic characteristics of sample, by 
gender. 

  
Total (N=71) 

Gender 
  Male (n=44)  Female (n= 27) 
  Mean (SD) 
Height (cm)  171.8 (9.9)  177.3 (6.6)  162.7 (7.6) 
Weight (kg)  73.9 (19.6)  76.8 (19.1)  69.2 (19.8) 
Body mass index (BMI)  25.0 (6.1)  24.3 (5.2)  26.1 (7.3)  
Age (y)  19.6 (1.2)  19.7 (1.2)  19.4 (1.3)  

*Homeless nights/ last year 
 196.9 (122.3) 
[182] 

 180.7 (116.2) 
[168.5] 

 223.4 (129.6) 
[217]  

*Homeless episodes/ last year  2.1 (3.6) [1]  1.7 (1.6) [1]  2.8 (5.4) [1] 
  n (%) 
High school/ equivalent 
completed? 35 (49.3)  22 (50.0) 13 (48.1)  
# Staying in shelter  17 (23.9)  13 (29.5)   4 (14.8) 
  Mean (SD) 
*If yes, nights/ last month  16.5 (12.7) [14]  14.5 (13.0) [11]  23.3 (10.0) [26] 
  n (%) 
Male  44 (62.0)  n/a n/a 
Female  27 (38.0) n/a n/a  
HBYS  28 (39.4)  17 (38.6)  11 (40.7) 
PHX T  16 (22.5)   12 (27.3)   4 (14.8) 
Tempe T  21 (29.6)  10 (22.7)   11 (40.7) 
Street  6 (8.5)  5 (11.4)  1 (3.7)  

Ethnicity n (%) 
Caucasian 36 (50.1)  22 (50.0)  14 (51.9) 
Hispanic  7 (9.9)  2 (4.5)   5 (18.5)  
Multi-ethnic    13 (18.3)  10 (22.7)   3 (11.1)  
African American  9 (12.7)  6 (13.6)  3 (11.1)  
Asian/ Pacific Islander  1 (1.4)   1 (2.3)   0 (0)  
Native American/ Alaskan  4 (5.6)  3 (6.8)  1 (3.7)  
other  1 (1.4)   0 (0)  1 (3.7)  
*median values reported for these variables only   
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Table 2. Body mass index and percentile 
  male female 

age 
average 
BMI percentile 

average 
BMI percentile 

16 20.6 50 16.7 5 
17 n/a  n/a 19.2 50-25 
18 20.2 25 28.2 90-95 
19 24.7 75 24.6 75-85 
20 24.9 50-75 26.7 85-90 
21 25.5 n/a 29.8 n/a 
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Table 3. Anthropometric and demographic characteristics of sample, by 
shelter usage.  

  
Total (N=71) 

Yes/No stay night at shelter   
  Yes (n=17 ) No (n= 54 )  
     Mean (SD) 
Height (cm)  171.8 (9.9)  172.5 (11.4)  171.6 (9.5)  
Weight (kg)  73.9 (19.6)  83.7 (25.8)  70.8 (16.2)  
Body mass index (BMI)  25.0 (6.1)  27.8 (6.5)   24.1 (5.7)  
Age (y)  19.6 (1.2)  19.9 (1.0)   19.5 (1.3)  

*Homeless nights/ last year 
 196.9 (122.3) 
[182]  

 162.5 (139.1) 
[124]  

 207.8 (115.9) 
[182]  

*Homeless episodes/ last year  2.1 (3.6) [1]   1.1 (0.2) [1]   2.5 (4.0) [1] 
     n (%)   
High school/ equivalent 
completed? 35 (49.3) 8 (47.1) 27 (50.0)  
# Staying in shelter  17 (23.9)  n/a n/a 
  Mean (SD)     
*If yes, nights/ last month  16.5 (12.7) [14]   16.5 (12.7) [14]  n/a  
  n (%)     
Male  44 (62.0)  13 (76.5)  31 (57.4) 
Female  27 (38.0)  4 (23.5)   23 (42.6) 
HBYS  28 (39.4)  8 (47.0)   20 (37.0)  
PHX T  16 (22.5)   5 (29.4)   11 (20.4)  
Tempe T  21 (29.6)  3 (17.6)   18 (33.3)  
Street  6 (8.5)  1 (5.9)   5 (9.3)  

Ethnicity    n (%)   
Caucasian 36 (50.1)  6 (35.3)  30 (55.6)  
Hispanic  7 (9.9)  2 (11.8)  5 (9.3)  
Multi- ethnic    13 (18.3)  4 (23.5)   9 (16.7)  
African American  9 (12.7)  3 (17.6)   6 (11.1)  
Asian/ Pacific Islander  1 (1.4)   0 (0)   1 (1.9)  
Native American/ Alaskan  4 (5.6)  2 (11.8)   2 (3.7)  
Other   1 (1.4)     1 (1.9)  
*median values reported for these variables only   
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Table 4. Anthropometric and demographic characteristics of sample, by 
location.  

  
Total 

(N=71) 

Location of participant recruitment 

  
HBYS 
(n=28) 

PHX T   
(n=16) 

Tempe T       
(n= 21) 

Street   
(n=6)  

  Mean (SD) [Median] 

Height (cm) 
 171.8 
(9.9) 

 169.7 
(10.7) 

 174.1 
(8.9) 

 172.6 
(10.3)  

 172.3 
(7.5) 

Weight (kg) 
 73.9 
(19.6) 

 72.6 
(12.9) 

 77.2 
(15.7) 

 72.0 
(26.9) 

 77.5 
(27.2)  

Body mass index 
(BMI)  25.0 (6.1)  25.4 (5.5)   25.5 (4.9)   23.8 (7.4)   25.7 (7.4)  
Age (y)  19.6 (1.2)  19.8 (1.0)   20.4 (1.0)   18.9 (1.2)  19.2 (1.7)  

*Homeless nights/ last 
year 

 196.9 
(122.3) 
[182] 

 178.0 
(120.9) 
[182] 

 196.6 
(103.8) 
[182] 

 206.6 
(124.3) 
[182]  

 252.7 
(174.1) 
[365] 

*Homeless episodes/ 
last year 

 2.1 (3.6) 
[1]  

 1.4 (1.7) 
[1] 

 2.3 (2.3) 
[1.5] 

 3.2 (5.9) 
[1]  

 1.2 (0.4) 
[1] 

  n (%) 
High school/ 
equivalent completed? 35 (49.3) 12 (42.9) 8 (50.0)  11 (52.4) 4 (66.7) 
# Staying in shelter  17 (23.9)  8 (28.6)  5 (31.3)   3 (14.3)  1 (16.7)  
  Mean (SD) [Median] 

*If yes, nights/ last 
month 

 16.5 
(12.7) [14]  

 16.4 
(12.2) 
[12.5]  

 19.0 
(14.7) [28] 

 17.3 
(14.8) [21]  3 (n/a) [3] 

  n (%) 
Male  44 (62.0)  17 (60.7)   12 (75)   11  5 (83.3)  
Female  27 (38.0)  11 (39.3)   4 (25)   10  1 (16.7)  
HBYS  28 (39.4) n/a  n/a n/a n/a 
PHX T  16 (22.5)  n/a n/a n/a n/a 
Tempe T  21 (29.6) n/a n/a n/a n/a 
Street  6 (8.5) n/a n/a n/a n/a 

Ethnicity n (%) 
Caucasian 36 (50.1)  10 (35.7)  7 (43.8)   15 (71.4)   4 (66.7)  
Hispanic  7 (9.9)  4 (14.3)   2 (12.5)   1 (4.8)  0  (0)  
Multi- ethnic    13 (18.3)  8 (28.6)   2 (12.5)   3 (14.3)   0 (0)  
African American  9 (12.7)  4 (14.3)   4 (25)   1 (4.8)  0 (0)  
Asian/ Pacific Islander  1 (1.4)   1 (3.6)   0 (0)   0 (0)   0 (0)  
Native American/ 
Alaskan  4 (5.6)  1 (3.6)   1 (6.25)   0 (0)   2 (33.3)  
Other   1 (1.4)   0 (0)   0 (0)   1 (4.8)   0 (0)  
*median values reported for these variables only    
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Table 5. Nutrient intake analysis of sample in total. 

  
N Min. Max. Mean 

Std. 
Deviation Median Skewness 

Std. 
Error Kurtosis 

Std. 
Error 

%calories 71 3.9 331.5 119.6 67.7 105.7 0.8 0.3 0.2 0.6 
%protein 71 5.3 745.9 165.4 119.1 154.7 1.8 0.3 6.7 0.6 
%carb 71 5.4 447.1 122.1 76.2 110.3 1.5 0.3 4.2 0.6 
%fat 71 1.5 383.2 130.1 90.6 115.8 0.9 0.3 0.4 0.6 
%A-RAE 71 0.0 485.1 57.9 88.5 29.2 2.7 0.3 8.7 0.6 
%B1 71 0.0 4337.7 224.1 528.2 109.0 7.0 0.3 54.3 0.6 
%B2 71 1.2 4091.7 274.6 528.3 143.0 5.8 0.3 40.0 0.6 
%B3 71 0.0 1858.8 225.8 290.8 139.3 3.3 0.3 14.4 0.6 
%B6 71 0.0 3951.4 259.0 533.3 112.1 5.4 0.3 34.4 0.6 
%B12 71 0.0 4533.1 313.3 647.5 106.5 4.8 0.3 27.2 0.6 
%Vitamin C 71 0.0 1440.7 158.8 240.0 79.8 3.1 0.3 12.3 0.6 
%Folate 71 0.0 562.4 104.2 115.0 70.9 2.2 0.3 5.8 0.6 
%Calc 71 0.3 387.3 101.8 93.6 67.9 1.4 0.3 1.5 0.6 
%Iron 71 9.1 751.5 173.2 146.7 124.0 1.4 0.3 2.4 0.6 
%Zinc 71 0.0 544.7 113.5 116.0 71.9 1.6 0.3 2.5 0.6 
Alcohol (g) 71 0.0 602.9 22.5 88.1 0.0 5.2 0.3 29.8 0.6 
Caffeine(mg) 71 0.0 924.7 131.8 185.3 72.5 2.6 0.3 8.1 0.6 
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Table 6. Nutrient intake analysis by gender. 

  Gender 

  Male (a) Female (b) "a" vs. "b" 

  mean  SD median mean  SD median p-value* 
% Cals 117.808 60.160 112.150 122.503 79.622 98.310 0.896 
%protein 171.396 100.637 161.395 155.759 145.923 110.090 0.260 
%carbs 118.749 66.344 110.315 127.523 91.173 110.280 0.981 
%fat 121.335 74.345 110.485 148.765 112.349 132.390 0.451 
%A RAE 53.757 88.440 24.220 66.977 90.879 37.425 0.627 
%B1 268.254 661.568 110.925 154.679 138.835 103.595 0.961 
%B2 297.379 628.331 151.920 184.823 147.676 132.400 0.913 
%B3 213.722 244.844 141.195 183.525 157.797 129.110 0.927 
%B6 283.498 612.935 118.315 151.286 136.979 112.135 0.803 
%B12 348.988 747.840 138.980 178.695 205.302 92.065 0.539 
%Vit C 166.352 252.924 83.210 152.216 223.845 28.335 0.593 
%Folate 110.309 120.405 80.060 97.885 107.513 70.830 0.884 
%Calc 114.367 99.623 75.600 82.441 81.703 59.575 0.159 
%Iron 219.197 156.442 199.795 101.687 89.899 74.915 0.000 
%Zinc 110.619 109.248 73.390 122.266 128.977 66.285 0.981 
Alc (g) 35.532 110.351 0.000 1.185 4.148 0.000 0.236 
Caff (mg) 112.549 133.808 69.750 133.900 198.751 75.985 0.878 
*P-values based on Mann-Whitney U test.  
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Table 7. Nutrient intake analysis by education.  
  High school (or equivalent) completed 

  Yes (a) No (b) 
"a" vs. 
"b"  

  mean  SD median mean  SD median p-value* 
% Cals 129.765 64.875 107.010 109.705 69.813 101.095 0.141 
%protein 172.013 132.030 154.660 159.068 106.578 151.715 0.765 
%carbs 133.367 67.641 125.590 111.117 83.210 92.560 0.080 
%fat 138.589 101.865 115.820 124.851 79.247 118.680 0.769 
%A RAE 39.521 59.577 16.340 76.750 107.477 39.295 0.145 
%B1 169.106 166.699 103.850 279.868 724.689 110.670 0.981 
%B2 199.748 182.580 160.605 308.296 684.993 120.710 0.851 
%B3 216.751 217.510 189.340 189.052 216.500 116.595 0.549 
%B6 162.446 174.302 106.810 302.338 666.861 114.210 0.421 
%B12 180.576 202.524 120.075 385.054 819.258 103.005 0.533 
%Vit C 152.897 204.961 83.210 168.850 273.387 73.705 0.948 
%Folate 103.742 116.727 66.055 107.538 115.264 87.025 0.879 
%Calc 101.311 92.657 68.570 103.640 96.642 65.445 0.963 
%Iron 170.754 127.037 145.825 180.081 164.406 113.355 0.897 
%Zinc 104.399 114.933 68.895 124.906 118.084 75.895 0.424 
Alc (g) 33.094 117.602 0.000 13.029 47.781 0.000 0.310 
Caff (mg) 140.300 149.983 116.665 101.760 168.743 51.640 0.179 
*P-values based on Mann-Whitney U test.  
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Table 8. Nutrient intake analysis by shelter usage. 
Shelter usage  

  Yes (a) No (b) "a" vs. "b"  
  mean  SD median mean  SD median p-value* 
% Cals 117.965 52.970 105.700 120.106 72.147 104.125 0.850 
%protein 157.736 91.274 157.630 167.878 127.279 150.230 0.989 
%carbs 117.135 55.750 97.780 123.644 82.004 112.750 0.957 
%fat 132.333 87.924 104.710 131.264 92.177 115.960 0.843 
%A RAE 85.689 106.842 39.340 50.000 81.645 17.830 0.071 
%B1 212.495 265.412 129.500 230.423 594.549 107.470 0.423 
%B2 235.282 251.502 152.430 262.081 566.829 125.870 0.533 
%B3 198.509 168.802 161.870 203.788 230.339 137.970 0.589 
%B6 241.005 292.476 145.150 232.269 546.663 108.930 0.396 
%B12 307.251 510.802 138.680 278.836 641.377 94.470 0.403 
%Vit C 164.174 222.365 69.040 160.116 248.662 85.220 0.891 
%Folate 149.995 166.255 100.920 91.485 90.784 63.690 0.182 
%Calc 127.748 115.569 81.140 94.413 85.743 63.560 0.276 
%Iron 221.886 142.029 221.570 160.688 146.047 110.170 0.072 
%Zinc 132.217 102.498 111.410 109.405 120.616 66.430 0.120 
Alc (g) 20.284 83.631 0.000 23.574 91.072 0.000 0.099 
Caff (mg) 84.719 95.116 63.520 131.950 174.942 73.670 0.351 
*P-values based on Mann-Whitney U test.  
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Table 9. Nutrient intake analysis by location. 
Location * 

  HBYS (a)  PHX Tumbleweed (b)  
  mean  SD median mean  SD median 
% Cals 130.34893 72.226617 118.305 120.19563 54.956169 128.265 
%protein 189.42 144.70615 179.535 186.88375 98.310117 178.685 
%carbs 126.95321 71.77175 126.135 119.64313 57.532177 128.22 
%fat 163.95964 105.54853 146.345d 141.3825 78.912823 154.67d 
%A RAE 64.178214 76.116635 37.425d 83.383125 96.347948 47.895 
%B1 212.45214 244.23179 117.58 202.56625 159.95401 178.415d 
%B2 245.33929 245.6205 170.635 233.4125 195.2115 163.29 
%B3 221.0575 196.22653 153.51 210.4275 147.12453 189.34d 
%B6 233.55714 270.64321 123.535 215.5675 153.07649 195.205d 
%B12 310.16679 444.51598 170.5d 267.49813 257.24063 224.9 
%Vit C 127.97607 132.63488 73.465 212.8475 264.96457 126.2 
%Folate 111.22464 119.99761 70.9 142.06313 136.03021 109.935d 
%Calc 124.3425 106.98433 107.11d 128.80375 108.91824 102.28 
%Iron 205.80571 185.2805 141.105d 226.14 112.08961 233.055d 
%Zinc 139.16179 130.8357 103.5d 152.31188 114.93865 119.54d 
Alc (g) 4.1410714 17.698284 0d 0.474375 1.4869116 0 
Caff 
(mg) 101.91393 104.10247 70.835 102.42875 119.63665 80.085 
* Locations that share a superscript significantly differ at p<.05 based on Mann-

Whitney U-test.  
Subscripts correspond to: HBYS (a); PHX Tumbleweed (b); Street (c); Tempe 

Tumbleweed (d) 
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Table 10. Nutrient intake analysis by location. 
  Location * 
  Street (c) Tempe Tumbleweed (d)  
  mean  SD median mean  SD median 
% Cals 116.28 68.418716 99.775 105.74095 72.086165 96.49 
%protein 138.40333 84.608551 151.715 124.88524 96.097138 90.71 
%carbs 150.02667 105.70555 126.015 109.47238 87.549863 92.01 
%fat 92.322 40.468546 81.78 90.096667 67.094756 76.29ab 
%A RAE 17.61 23.711065 3.61 42.262857 105.60147 4.98a 
%B1 118.646 97.212641 79.85 287.70905 930.83278 90.86b 
%B2 182.828 208.43647 81.47 303.42095 873.75742 103.55 
%B3 245.182 384.02097 60.46 161.57476 245.56594 102.03b 
%B6 107.554 127.83519 51.16 280.0419 848.08483 71.33b 
%B12 148.974 149.63678 111.54 299.62095 975.68525 56.27a 
%Vit C 187.312 329.01562 70.32 159.60286 313.73037 22.19 

%Folate 130.45 176.64073 42.95 64.716667 56.296618 48.88b 
%Calc 75.458 52.352069 48.03 59.803333 47.952998 54.33a 
%Iron 174.886 118.50696 114.89 96.824286 74.785722 86.65ab 
%Zinc 75.292 64.62188 68.56 63.628095 87.27097 50.21ab 
Alc (g) 9.014 14.534902 0 67.88619 153.7276 0a 
Caff 
(mg) 129.86 138.84345 68.1 156.75333 238.49048 71.4 
* Locations that share a superscript significantly differ at p<.05 based on Mann-

Whitney U-test.  
Subscripts correspond to: HBYS (a); PHX Tumbleweed (b); Street (c); Tempe 

Tumbleweed (d) 
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Table 11. Nutrient intake analysis by location. 
  Location*    

  
all 

compared 
"a" vs. 
"b"  

"a" vs. 
"c" 

"a" vs. 
"d" 

"b" vs. 
"c" 

"b" vs. 
"d" 

"c" vs. 
"d" 

  p-value  P-value p-value p-value p-value p-value p-value 
% Cals 0.572 0.696 0.857 0.284 0.555 0.150 0.600 
%protein 0.134 0.678 0.442 0.050 0.238 0.050 0.726 
%carbs 0.558 0.751 0.821 0.225 0.768 0.297 0.321 
%fat 0.029 0.608 0.078 0.012 0.105 0.018 0.861 
%A RAE 0.060 0.826 0.095 0.017 0.161 0.061 0.683 
%B1 0.073 0.542 0.343 0.066 0.140 0.010 0.771 
%B2 0.300 0.961 0.892 0.082 1.000 0.133 0.382 
%B3 0.170 0.770 0.964 0.084 0.555 0.046 0.321 
%B6 0.085 0.393 0.718 0.081 0.507 0.021 0.521 
%B12 0.121 0.990 1.000 0.032 0.941 0.057 0.199 
%Vit C 0.579 0.495 0.278 0.342 0.185 0.244 0.600 
%Folate 0.191 0.341 0.416 0.110 0.302 0.043 0.953 
%Calc 0.125 0.807 0.366 0.029 0.238 0.070 0.907 
%Iron 0.011 0.283 0.619 0.036 0.161 0.001 0.351 
%Zinc 0.023 0.643 0.175 0.008 0.105 0.012 0.683 
Alc (g) 0.044 0.929 0.164 0.018 0.189 0.055 0.686 
Caff 
(mg) 0.951 0.893 0.238 0.878 0.301 0.877 0.315 

*P-values based on Kruskal-Wallis test ("all compared"), and Mann-Whitney U test (all 
other comparisons).  

Subscripts correspond to: HBYS (a); PHX Tumbleweed (b); Street (c); Tempe Tumbleweed 
(d) 
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Table 12. Mean dietary intake of study 
participants (16-21 years) vs. nationally reported 

data of individuals 12 to 29 years.   
  WWEIA, 

NHANES data 
(2007-2008) 

Study 
participants   

  male female male female  
Cals (kcal) 2590.0 1844.5 3684.7 2947.0 
protein (g) 98.0 67.0 102.1 81.3 
carbs (g) 327.5 239.5 511.8 420.8 
fat (g) 93.5 68.4 117.1 108.2 
%A RAE 70.9 75.7 53.8 67.0 
%B1 169.2 134.8 268.3 154.7 
%B2 199.2 171.0 297.4 184.8 
%B3 197.2 149.3 213.7 183.5 
%B6 186.9 131.6 283.5 151.3 
%B12 284.0 173.1 349.0 178.7 
%Vit C 108.9 110.4 166.4 152.2 
%Folate 162.8 121.1 110.3 97.9 
%Calc 211.2 76.0 114.4 82.4 
%Iron 182.6 80.0 219.2 101.7 
%Zinc 129.1 113.5 110.6 122.3 
*Alc (g) 14.6 6.0 35.5 1.1 
Caff (mg) 106.6 83.1 112.5 163.2 

*WWEIA, NHANES alcohol intake data only 
reported for individuals ≥20 years 
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Figure 1. 
Median iron intake vs. Gender 
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Figure 2.
Median Fat Intake vs. Location
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Figure 3.
Median Iron Intake vs. Location
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Figure 4. 
Median Zinc Intake vs. Location
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Figure 5.
Median Alcohol Intake vs. Location
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