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How Salivary Cortisol Levels Reflect Stress
Levels in High School Adolescents

SARA SAMIR

THE HORMONE CORTISOL HAS MANY FUNCTIONS, SUCH AS GLUCOSE METABOLISM MAINTAIN-
ANCE, BLOOD PRESSURE REGULATION, AND INFLAMMATORY RESPONSE. WHEN CORTISOL LEVELS
SPIKE, AS WITH STRESS, THERE CAN BE A NEGATIVE EFFECT ON THE INDIVIDUAL. IT IS REPORTED
THAT WHEN UNDER STRESS, ONE TENDS TO TO EITHER EAT MORE OR LESS THAN NORMAL, WHICH
CAN POTENTIALLY INFLUENCE THE BODY MASS INDEX (BMI) OF AN INDIVIDUAL. WHILE INCREASED
STRESS CAN LEAD TO AN ABNORMAL CORTISOL LEVEL AND BMI IN ADULTS, THE ROLE IN ADOLES-
CENTS IS NOT ENTIRELY CLEAR. THIS STUDY INVESTIGATED THE RELATIONSHIP BETWEEN STRESS
AND BMI IN HIGH-ACHIEVING ADOLESCENTS, AGED 14 TO 18. THE PERCEIVED STRESS SCALE SUR-
VEY PAIRED WITH ADDITIONAL QUESTIONS WERE ADMINISTERED TO DETERMINE OVERALL STRESS
LEVELS IN EACH SUBJECT. TO DETERMINE CORTISOL LEVELS, A COMPETITIVE ENZYME IMMUNOAS-
SAY WAS USED. THIS STUDY INDICATED THAT THERE WERE NO SIGNIFICANT CORRELATIONS BE-
TWEEN PERCEIVED STRESS LEVELS, SALIVARY CORTISOL LEVELS, AND BMI IN THIS GROUP OF INDI-
VIDUALS. HOWEVER, A DISTINCT DIFFERENCE IN SELF-ASSESSED STRESS LEVELS WAS APPARENT
BETWEEN MALES AND FEMALES. ALSO, A NEGATIVE RELATIONSHIP WAS FOUND BETWEEN BMI AND

SALIVARY CORTISOL LEVELS AND PERCEIVED STRESS AND SALIVARY CORTISOL LEVELS.



INTRODUCTION

Stress plays a major role in the lives of numerous adoles-
cents. With the pressure to establish themselves in high
school and decide their futures, students are often under a
great amount of stress. The stress these teenagers experi-
ence oftentimes has a direct influence on their mental
health (Turner et al., 1995). Family life, sexuality, reloca-
tion, accident and illness, autonomy, high self-expectation,
competitive learning environments, and financial con-
cerns are just a few of the factors that impact stress levels
(Stilger et al., 2001; Newcomb et al., 1981; Lin et al., 2013).
All of these elements, especially parental attachment style
and family life (Stenhammar et al., 2010; Parks et al.,
2012; Olstad et al., 2016) can potentially impact body mass
index.

Stress can easily be broken up into two categories: acute
and chronic. Acute stress stems from short term demands
and pressures. It is much more common on a daily basis.
High school students frequently experience acute stress-
ors in the school setting. A few of these stressors are stan-
dardized testing, course work, college applications, social
bearings and extracurricular activities. In certain situa-
tions, acute stress can stimulate the hypothalamic-pitu-
itary-adrenal axis, causing a greater accumulation of ab-
dominal fat (Rodriguez et al., 2015). Chronic stress comes
from uncomfortable emotional experiences that occur for
long periods of time. It has been shown to increase the
consumption of sugary, calorie-dense foods (Tryon et al.,
2013). This aligns with the fact that stress often causes
people to overeat (Greeno & Wing, 1994). At this point in

their lives, adolescents often experience a myriad of emo-
tion. These positive and negative emotions can possibly
dictate their eating habits. People who are generally emo-
tional eaters tend to eat more when upset than when hap-
py- This could perhaps be the case for many teenagers as
well (Strien et al., 2013).

As the “stress hormone,” cortisol (Figure 1) is a viable, ac-
curate way to measure the stress level of an individual
(Shirtcliff et al., 2015). Synthesized by the adrenal cortex,
cortisol is a paramount glucocorticoid. Cortisol is the most
commonly used biomarker because it is linked with a mul-
titude of different physiological processes (Cicchetti et al.,
2015). Cortisol production follows a circadian rhythm,
peaking in the early morning and dropping at night to its
lowest values (Figure 2). Salivary cortisol level is one reli-
able indicator of stress level. High correlations between
salivary and serum cortisol are often reported. Serum cor-
tisol that is unbound goes into the saliva through intracel-
lular mechanisms. Generally, most salivary cortisol is not
bound to protein (“Cortisol ELISA Kit (Saliva)”). Salivary
flow rate has no effect on salivary cortisol levels.

Body Mass Index (BMI) is often one of the many tools used
to determine the general health of an individual. Using
height and weight, BMI is calculated through a formula:
(Weight (Ibs) * 703) / Height (in)?) (National Institute of
Health). A BMI less than 18.5 classifies an individual as

Normal Diurnal Cortisol (Salivary)
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“This study hypothesizes that a greater score on the
Perceived Stress Scale and a higher salivary cortisol
level will be linked to a higher BMI and waist

circumference in adolescents.

underweight. Between 18.5 and 24.9 classifies an individ-
ual as average weight, and is often referred to as a target
range. A BMI between 25-29.9 classifies an individual as
overweight, while a BMI of 30 and above is considered
obese (National Institute of Health). Additionally, through
the measurement of waist circumferences, we are able to
better predict the negative health impact of weight.

In recent years, there have been major breakthroughs in
the field of nutrition, and this project can further contrib-
ute to those findings. The goal of this paper is to add to the
existing literature studying the relationship between stress
and weight among adolescents. This study hypothesizes
that a greater score on the Perceived Stress Scale and a
higher salivary cortisol level will be linked to a higher BMI
and waist circumference in adolescents. The results of this
experiment can potentially foster new strategies for par-
ents, educators, counselors and students themselves, to
change the behaviors of teenagers for better health.

METHODS AND MATERIALS
Participants

To determine the relationship between stress, salivary
corrtisol levels and body mass index (BMI), a total of 49
subjects participated in this study. Institutional Review
Board (IRB) approval and consent from both Long Island
University and Sanford H. Calhoun High School were ob-
tained prior to the beginning of this study. Participants
were recruited from a pool of high-achieving students at
Sanford H. Calhoun High School, mainly from Advanced
Placement (AP) classes such as AP Biology, AP Chemistry,
Advanced Science Research, and Introduction to Research
classes. Subjects ranged in age from 14 years to 18 years,
were healthy male and female high school students. Pri-
mary recruiting methods included the use of fliers, an-
nouncements, and incentives. Science teachers encour-
aged their students to participate in the study. Teachers
could have offered extra credit, but it was ultimately left to
the discretion of the teachers to determine how much extra
credit, if any, they gave.

»

Procedure

All paperwork and sample vials were tagged with an iden-
tification number that corresponded to an individual par-
ticipant. No names or identifying information were used
in order to protect individuals’ privacy and anonymity. For
all participants, the procedure took place around 3 pm to
minimize inherent salivary cortisol differences through-
out different times of the day. Upon arrival at the secure
study room, subjects were instructed to sit down and close
their eyes as part of a relaxation exercise led by the princi-
pal investigator. Subjects listened to five minutes of sooth-
ing music, which is considered as an auditory stimulus
(Hanser, 1985), to allow the participants to calm down after
a busy school day (Rogue et al., 2013). The music was “Spa
Music” including Songs to help relax, Sleep, and Meditate,
and is not associated with normal classroom activities.
Musical selections were played through the smartboard
speaker (Smart Technologies, Calgary, Alberta) that the
room was equipped with. Following the relaxation exercise
each subject had their height, weight, and waist circumfer-
ence measured individually in a private room by two li-
censed and certified nutrition professionals from Long Is-
land University. A SECA scale (SECA North America,
Hanover, MD) Model 700 was used for height, measured
in feet and inches and weight, measured in pounds. A flex-
ible tape measure (Tasharina, China) was used for waist
circumference measurements in inches.

Measurements were recorded on an individual form with
an identification number corresponding to the subject’s
cortisol sample vial and survey to ensure confidentiality.
Upon completion of these measurements, subjects re-
turned to the secure study room. Here, they were instruct-
ed on how to provide saliva samples for cortisol measure-
ments. Saliva was collected via passive collection using
SalivaBio oral swabs and a sample vial (Salimetrics, Carls-
bad, CA). Dr. Azad Gucwa, Assistant Professor at the De-
partment of Biomedical Sciences at Long Island University
(LIU), kindly instructed participants on the collection
method as set forth by the SalivaBio collection insert (Sa-
limetrics, Carlsbad, CA).
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Universal precautions were followed as every subject: re-
searchers wore vinyl gloves during collection and all waste
was disposed of as biohazardous waste. Vials for the study
were collected in a sealed, iced cooler by Dr. Gucwa and
returned to a biomedical lab at LIU to be processed for
cortisol levels. Samples were stored in this laboratory at
-20°C until tested.

Finally, all subjects answered a questionnaire that was de-
signed to determine their self- perceived stress levels (see
Appendix A). This was composed of the widely used,
10-question Perceived Stress Scale (PSS) (Cohen, 1994), as
well as seven additional questions to determine possible
causes of stress and stress levels. These questions were re-
lated to grades, academic class levels, parental education,
familial income, physical activity, and eating history from
the 6o minutes prior to participating in the study. Partici-
pants were given the option to answer “I am unaware of
this information” and/or “I prefer not to answer”. These
options, however were never chosen, therefore they were
not included in the analysis.

Measuring Cortisol Levels in Saliva Utilizing a Competitive
Immunoassay

Salivary cortisol measurements were taken using a com-
mercially available enzyme- linked-immunosorbent assay
(ELISA) kit obtained from Salimetrics (Figure 3). Once the
samples were ready to be measured, they were taken out of
the freezer, and the vials containing the swabs were centri-
fuged through the Beckman Coulter Allegra X-12R Centri-
fuge to collect saliva at the bottom of the vial. To measure
the cortisol, a competitive enzyme immunoassay was used
(Cortisol ELISA assays, 1-3002) (Salimetrics, Carlsbad,

FIGURE 3. AN EXAMPLE OF THE ELISA KIT (COURTESY OF
WIKIMEDIA COMMONS)

CA). Samples were processed according to manufacturer
recommendations.

Briefly, a 96-well microwell plate coated with monoclonal
anti-cortisol antibodies was used. Cortisol from the saliva
samples were then added for binding to anti-cortisol anti-
bodies. After washing, horseradish peroxidase enzyme-
linked secondary antibodies were added followed by the
substrate tetramethylbenzidine (TMB), resulting in a color
change detected by a spectrophotometric microtiter plate
reader. The processed optical density (OD) value was deter-
mined by measuring its absorbance at 450 nm. Next, the
concentration of cortisol was determined using a 4-param-
eter nonlinear regression curve. A standard was used to
determine the concentration of our samples. Additionally,
low and high cortisol controls were used with every plate
and tested within the expected reference range that was
provided by the manufacturer. All samples, including stan-
dards and controls were tested in duplicate wells to mini-
mize variability.

Determination of Individual Stress Levels

All individual paperwork was kept in a locked vault at S.H.
Calhoun High School where it will be kept for a minimum
of 5 years, at which point all confidential information will
be destroyed. When measurements and stress scale results
were organized and analyzed, papers were signed out and
returned when completed. The Statistical Package for the
Social Sciences (SPSS) was used to organize data. Dr. Ber-
nard Gorman kindly trained the lead investigator in this
statistical program.

Statistical Analysis

Regressions were run in SPSS to determine correlations
between variables. Subsequently, descriptive tests, fre-
quencies, correlations, and t-tests were run to compare the
data. Data was later broken up based on sex and two tables
were created to further determine relationships (See Ap-
pendix C and D).

RESULTS
Descriptive Statistics

After outliers were removed from the sample, there were a
total of 49 students tested. Their ages ranged from 14 to
18, as is expected among high school students. Height and
weight between the participants greatly varied. As seen in
Table 1, the BMI measurements had a great range from the
underweight category under (<18.5) to the overweight cat-
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egory (25.0 — 29.9) (“About Adult BMI”) (Table 2). PSS
values ranged from 8.00 to 40.00, so there was clearly a
distinct difference in stress levels among participants.

As shown in Table 3, the mean values for weight, BMI, and
PSS greatly differed between the males and females in this
sample. Notably, though self-assessed stress levels were
different for males and females, the mean cortisol levels
for both sexes were almost the same: females o0.19 ug/dL
and males 0.18 ug/dL.

Table 4 (see Appendix B) which is based on the non-PSS
questions from the questionnaire, shows much demo-
graphic information about the participants. All but one
participant had grades in the top tier range from 9o%-

100%. Additionally, all participants were enrolled in hon- T
ors and at least one Advanced Placement (AP) course at
school. Both factors prove that this group consider them-
selves high achievers, possibly causing their stress levels to
be affected by both their grades and coursework.

The majority of participants perceived their combined fa-
milial income to be $100,000 or more. Evidently, this
group of students would be considered at least upper mid-
dle class, having a high socioeconomic status (SES) (Fran-
cis, 2012). 37 mothers of participants earned a bachelor’s
degree or higher, while only 7 did not finish college or only
have a high school diploma. 24 fathers earned a bachelor’s
degree or higher. 3 fathers received an associate or techni-
cal degree and 13 either did not finish college, have only a
high school diploma, or did not finish high school at all.

N Min., Max. Mean Std. The education levels of parents could have influenced the
Deviatign| YPe of students their children came to be, namely if their
40 o7 093 019 013 children were perhaps more motivated to complete school
Cortisel ! . . : work and advance their education or not, following in the
Age 49 14.00 18.00 16323 [1.01 footsteps of their parents.
Height (in) |49 5025 77.00 6H5.62 3188
Weight (lbs) 49 RBES0 21210 12725 2225 |N |M Sid.
BMI 49 1620 2783 2074 284 Rex A “"hﬂ Error
Waist 49 2490 4010 29.94 336 FYSASSS| Mean
Circumfere- Cortisal [Male [17 |01  |0.07 0.02
nce (in) [Female p2 o190 |16 0.03
P55 49 RBO0 4000 2114 734 Age |Malc 7 he12 lo7s 0.19
TABLE 1. THE VARIOUS DESCRIPTIVE STATISTICS FOR THE Ip,:ma[,: 1 [sae 11 0.20
SAMPLE OF PARTICIPANTS USED IN THE STUDY. OVERALL, Helght |Malc 17 B541 PRoz 0.95
49 PARTICIPANTS WERE USED. THE MINIMUM, MAXIMUM,
MEAN, AND STANDARD DEVIATION VALUES ARE SHOWN IF“I““[': B2 65.73 B.91 0.69
FOR CORTISOL LEVELS, AGE, HEIGHT, WEIGHT, BMI, WAIST Weipht |Ma|{: 17 12105 17.85 4313
CIRCUMFERENCE, AND PSS LEVEL. IFI:HIH.[I: 12 [130.54 3 gg 497
BMI Welsht Statas BMI |Ma|{: 17 (1988 [224 054
) RALE IFumalu 32 2120 [3.05 0.54
. Walst hial 17 3065 244 084
Below 18.5 Underseight Cla y = '
reumfe
] rence
13.5-2"19 Nl:ll'l'l'.lﬂ.] ar Hﬂﬂlth:r Wﬂ'lght IF:maln: 17 Po4g [2.39 0,60
_ P5S Male 17 Ji7.11 530 1.53
25.0-29.9 Overweight [Female p2 2328 [ro2 1.24
200 and Above | Ohese TABLE 3. THE GROUP STATISTICS TABLE, IN WHICH
— - CORTISOL LEVELS, AGE, HEIGHT, WEIGHT, BMI, WAIST
TABLE 2. BMI CLASSIFICATIONS (CENTERS FOR DISEASE CIRCUMFERENCE, AND PSS VALUES ARE REPORTED,

CONTROL AND PREVENTION)

BROKEN UP BY GENDER.
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“While the relationship was not significant, it appears
that both cortisol and BMI were negatively correlated,
therefore participants who had higher cortisol levels

Overall, 42 participants exercised at least twice a week. No-
tably, this also could have affected their cortisol levels.
Overtime, exercise lowers cortisol levels, so this could have
been the case for some of these participants (Brogaard,
20r15). An additional factor that could have impacted corti-
sol levels was the participants’ eating patterns. 1o of the
participants reported that they had eaten in the 60 min-
utes prior to the testing section. This could have caused
their salivary cortisol levels to be higher and not as accu-
rate compared to a fasting sample (Toda et al., 2004).

Overall, the correlation between sex and PSS scores was
significant, with a p-value of 0.004. Both height and
weight positively correlated with one another. BMI was
also positively correlated with weight and waist circumfer-
ence. Contrary to the hypothesis, there are no significant
correlations between cortisol, stress, and BMI (Table s).
While the relationship was not significant, it appears that
both cortisol and BMI were negatively correlated, therefore
participants who had higher cortisol levels generally had a
lower BMI. Notably, BMI and self-assessed stress levels

Sex  Cortisol Age BMI PSS
Sex Pearson Correlation 100 0.02 008 0.22 0.40%=*
Sig (2-tailed) 0.90 0.59 0,12 0.00
N 49 49 40 40 49
Cortisol Pearson Correlation 0,02 100 ~0.09 1007 -0.12
Sig (2-tailed) 0.90 0.52 062 041
N 49 49 49 49 49
Ape Pcarson Corrclation 008 -0.20 1.00 008 -0.07
Sig (2-tailed) 0.59 052 0.59 0.64
N 49 49 49 49 49
BMI Pearson Correlation  0.22 L0007 008 1.00 0.14
Sig (2-tailed) 012 062 0.59 0.3s
N 49 49 49 49 49
PS5 Pearson Corrclation  0.40%¥-0.12 =007 0012 1,00
Sig (2-tailed) 0.00 041 064 035
N 49 49 49 49 49

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level {2-tailed).

TABLE 5. OVERALL STATISTICAL CORRELATIONS

-

generally had a lower BMI.”

were also negatively correlated. Ergo, participants with a
lower BMI generally perceived themselves to have a higher
level of stress.

DISCUSSION

Studies relating BMI to stress among adolescents have
been very inconsistent. Some find that the higher the cor-
tisol level, the higher the BMI (Kiess et al., 1995; Abraham
et al., 2012; Melbin & Vuille, 1989). Others find that the
lower the cortisol level, the greater the BMI (Odeniyi et al.,
2015). Others do not find much of a correlation at all. The
group of participants used in this study proved to be very
valuable. Oftentimes, there are a multitude of factors that
influence stress in adolescents, such as income level, pa-
rental education, and academic workload. Because the
subjects of this study were high achieving adolescents,
their stress levels could have been inherently higher (Hop-
kins, 2012). Additionally, the majority of students also all
came from households with a familial income of over
$100,000. Thus the subjects’ stress levels could have been
lower due to their high socioeconomic status (Chen et al.,
2004). Generally, social disadvantage relating to low socio-
economic status and minority race/ethnicity causes great-
er stress levels (Goodman et al., 2004; Champaneri et al.,
2013). This relatively homogenous group of subjects was
able to control for several of these factors that influence
stress, because numerous participants had the same back-
ground. Consequently, we were able to better understand
the relationship between stress and BMI.

The participants in this study have a great sense of will
power. With 42 of them exercising at least 2 times a week,
it is evident that they are conscious of their health. This
exercise directly impacts their BMI, and it helps to prove
why the BMI range in this group is predominantly in the
healthy range. Oftentimes, physical activity is associated
with healthier dietary patterns (Miles, 2007), which serve
as another reason for their healthy BMIs. It is often ob-
served that over time, chronic stress contributes to higher
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BMIs (Tryon et al., 2013). On the other hand, instances of
acute stress can often contribute to a lower BMI (Kivimaki
et al., 2000). In these adolescents’ lives, they experience
acute stressors often, from college applications, to stan-
dardized testing, to coursework. These acute stressors
could potentially explain why there seems to be a negative
relationship between perceived stress and BMI.

As found in previous studies, males and females differed
when it came to perceived stress (Yamamoto et al., 2010;
Jaarsveld et al., 2009). Females appeared to have a higher
self-assessed stress level. Overall, more females are de-
pressed than males (Kessler, 2003). Consequently, they
would perceive their stress levels to be higher than men
do. However, there was not much of a difference between
the sexes in salivary cortisol levels, which aligns with past
studies (Kiess et al., 1995; Kjolhede et al., 2013). Because
the procedure was conducted around 3 pm, cortisol levels
were inherently affected. With the peak of cortisol occur-
ring in the morning and the trough in the evening, the
cortisol levels obtained during this experiment were natu-
rally lower in samples due to the time of day. Overall,
though not significant, relationships between self-assessed
stress, BMI, and salivary cortisol were found. Consequent-
ly, all of these factors impact one another

LIMITATIONS

The sample used in this study serves as a convenience
sample. These high school students were an easily ob-
tained group of adolescents. However, the small sample
size of this study proved to be a limitation. With only 17
males and 32 females, we were not able to gain results that
accurately represent all adolescents. Self-selection was
prevalent in this study because of the sample of partici-
pants. Because subjects self-reported whether they ate,
there could have been error, which would have in turn af-
fected their salivary cortisol levels. Medications can also
possibly affect cortisol levels (Granger et al., 2009), and
this was not taken into account. Additionally, cortisol levels
are drastically higher in depressed people, and this vari-
able was not measured in this study (Booij et al., 2015).
This variable could have potentially changed the results if
it was accounted for, so it would be valuable to look into in
the future.

FUTURE WORK

There is still a multitude of research to be done regarding
this topic. It would be beneficial if the sample size of ado-

lescents in a future study was much larger than 49 partici-
pants to improve the accuracy of the results. Race/ethnici-
ty have proven to have an impact on stress levels (Goodman
et al., 2004), which although not considered during this
experiment, would be beneficial to take into account when
pursuing further studies regarding this topic. Additionally,
the use of a heterogeneous sample with people hailing
from different ethnic and SES backgrounds could be ben-
eficial to examine if these factors impact stress, BMI, and/
or cortisol levels.

Adolescents may possibly be one of the most stressed age
groups. With this, many of them suffer from sleep depriva-
tion. This lack of sleep could potentially contribute to
weight gain as well (Bose et al., 2009). Therefore, it would
be valuable to determine the hours of sleep each partici-
pant gets per night to see if it has an impact on his or her
stress levels and BMI.

As mentioned, it would also be valuable to determine if
participants are currently taking any medication that could
impact cortisol levels.
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APPENDIX A. QUESTION NAIRE

Questionnaire for Advanced Science Research

Age years Sex(Circle) M F  Other
All individual data will remain confidential throughout the study. No names will be
paired with any answers to this questionnaire; the ID number will be the ONLY thing
associated with the answers. Once the data is released, it will be done in an
aggregated form and no ID will be released. Everything will be confidential and
protected.
The questions in this scale ask you about your feelings and thoughts during the last month.
In each case, you will be asked to indicate by circling how often you felt or thought a certain
way.

0 = Never 1 = Almost Never 2 = Sometimes 3 = Fairly Often 4 = Very Often

1. In the last month, how often have you been upset because of something that happened
unexpectedly?

0 1 2 3 4
2. [n the last month, how often have you felt that you were unable to control the important
things in your life?

0 1 2 3 4
3. In the last month, how often have you felt nervous and "stressed”?
0 1 2 3 4

4. In the last month, how often have you felt confident about your ability to handle your
personal problems?

0 1 2 3 4
5. In the last month, how often have you felt that things were going your way?
0 1 2 3 4

6. In the last month, how often have you found that you could not cope with all the things
that you had to do?

0 1 2 3 4
7. In the last month, how often have you been able to control irritations in your life?
0 1 2 3 4
8. In the last month, how often have you felt that you were on top of things?
0 1 2 3 4
9. In the last month, how often have you been angered because of things that were outside
of your control?
0 1 2 3 4

10. In the last month, how often have you felt difficulties were piling up so high that you
could not overcome them?
0 1 2 3 4
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For the following questions, please circle the answer choice that pertains the most to
you. If you do not feel comfortable answering any of the following questions, there is
an answer choice labeled "I prefer not to answer.”

11. Please choose the range of grades that is most similar to your overall average in school.
90%-100%+

80%-89%

70%-79%

60%-69%

0%-59%

| prefer not to answer.

mEoan o

12. Are you enrolled in honors courses?

a. Yes
b. No
C. | prefer not to answer.

13. Are you enrolled in 1 or more Advanced Placement [AP) courses this year?
a. Yes, | am enrolled in one.

b. Yes, I am enrolled in more than one,

C. No, | am not enrolled in any Advanced Placement courses.

d. | prefer not to answer.

14. Which category do you perceive your household income (yearly earnings of your
parent(s)/guardian(s) to be?

a. Less than $24,999

$25,000 to $49,999

$50,000 to $99,999

$100,000 or more

I am unaware of this information.

| prefer not to answer.

R0 s

15. What is the highest degree or level of education your mother/female guardian has
completed?

12th grade or less (no diploma)

High school diploma

Some college, no degree

Associate or Technical degree

Bachelor's degree

Graduate degree/Professional

I am unaware of this information.

| prefer not to answer.

FRran TR
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16.

=i - L =

[y
=

tom M on o

What is the highest degree or level of education your father /male guardian
has completed?

12th grade or less (no diploma)
High school diploma

Some college, no degree
Associate or Technical degree
Bachelor's degree

Graduate degree/Professional

| am unaware of this information.
| prefer not to answer.

Have you eaten within the past 60 minutes?
Yes

No

[ prefer not to answer.

How often do you exercise each week?
Everyday

6 days a week

5 days a week

4 days a week

3 days a week

2 days a week

1 day a week

[ typically do not exercise.

[ prefer not to answer.
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APPENDIX B. NON-PSS QUATIONS (TABLE 4)
Table 4. Questions
(Q11: Please choose the range of grades that is most similar to vour overall average in school.
(Q12: Are you enrolled in honors courses?
Q13: Are you enrolled in | or more Advanced Placement (AP) course this year?
Q14: Which category do you perceive your houschold income (yearly earnings of your parents{s)/'Guardian(s} to be?
(}15: What 15 the highest degree or level of education your mother/female guardian has completed?
Q16: What is the highest degree or level of education your father/male guardian has completed?
Q17: Have vou eaten within the past 60 minutes?
18: How often do you cxercise each week?
Results
Frequency Valid Percent
Q11 Q0%%-100%+ 48.00 GE.O0
B0 -ROY, 0.00 .00
T0%-T79% 0.00 .00
B0 -60%, 0.00 .00
0%-59% 1.00 2.00
Q12 | Yes 4900 100.00
Mo 0.00 .00
Q13 Yes, [ am enrolled in one. 12.00 2500
Yes, [ am enrolled in more than one. 31.00 64,60
Mo, | am not enrolled in any Advanced Placement courses. .00 10.40
Q14 Less than $24 999 2.00 7.40
525000 to 549,599 1.00 370
£50,000 1o 99 500 500 18.50
S100,000 or more 1600 70.40
Qis 12th grade or less (no diploma) 0.00 .00
High school diploma 600 13.320
Some college, no degree 2.00 440
Associate or Technical degree 0.00 0.00
Bachelor's degree 15.00 33.30
Graduate degree/Professional 22.00 48.90
Ql6 12th grade or less (no diploma) 3.00 7.50
High school diploma .00 12.50
Some college, no degree 5.00 12.50
Associate or Technical degree 3.00 7.50
Bachelor's degree 13.00 32.50
Graduate degree/Professional 11.00 27.50
Q17 | Yes 10.00 2220
Mo 35.00 77.80
Q18 Evervday .00 17.40
6 days a week 11.00 23.90
5 days a week 4.00 8.70
4 days a week .00 10.90
3 days a week 600 12.00
2 days a week .00 10.90
1 day a week 0.00 0.00
[ typically do not exercise. 7.00 15.20
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APPENDIX C. MALE AND FEMALE CORRELATIONS (TABLE § AND 0)

Tahle 6: Male Correlations

Cortisol Age BMI PSS
Cortisol Pearson Correlation 1.00) -0.20 (.44 0,35
Sig ( 2-tailed) 0,44 0.08 017
N 17 17 17 17
Age Pearson Correlation =020 1M} 0.33 =003
Sig (2-tailed) 044 .19 091
N 17 17 17 17
BMI Pearson Correlation  0.44 0.33 1.00 0.12
Sig (2-tailed) 0.08 0.19 0.68
M 17 17 17 17
PSS Pearson Correlation  0.35 -0.03 0.12 1.00
Sig (2-tailed) 017 0,91 0.68
N 17 17 17 17
*#* Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0,05 level (2-tailed).
Table T: Female Correlations
Cortisol Age BMI PSS
Cortisol Pearson Correlation .04 =008 =017 -(.24
Sig (2-tailed) (.65 0.37 0.1%
M 17 17 17 17
Age Pearson Correlation  -0.08 1.00 -0.02 -0.14
Sig (2-tailed) (.63 0.97 0.45
N 17 17 17 17
BMI Pearson Correlation  -0.17 -0.02 1,04 0,03
Sig (2-tailed) 0.37 0.97 0,85
™ 17 17 17 17
PsS Pearson Correlation =024 -0.14 0.03 1.0H)
Sig (2-tailed) 018 0.45 0.85
MM 17 17 17 17
** Correlation 15 significant at the 0,01 level {2-tailed),
* Correlation is significant at the 0,05 level (2-tailed).
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