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Abstract
Adriana C. Pennacchi
FACTORS INFLUENCING HEALTH BEHAVIORS IN THOSE
AT RISK FOR DEVELOPING SCHIZOPHRENIA
2016–2017
Tom Dinzeo Ph.D.
Master of Arts in Clinical Mental Health Counseling
Significant health concerns are common among those with schizophreniaspectrum disorders and are associated with an average lifespan reduction of 15-20 years
compared to the general public (Saha, Chant &, McGrath, 2007). Although symptoms of
the disorder can disrupt self-care and health behaviors, evidence also suggests that
problematic health behaviors are present before the onset of the manifest disorder. One
example includes nicotine use which is elevated in those with a family history of
schizophrenia (Ferchiou et al., 2012) and in those who show subclinical signs of risk for
schizophrenia (Esterberg, Jones, Compton, & Walker, 2007). Despite these findings,
there is little research available about other problematic lifestyle behaviors (i.e. physical
activity, nutrition) that may also be present prior to the emergence of the full clinical
syndrome. Research examining the lifestyle patterns of “high risk” (subclinical)
individuals may increase our understanding of what problematic health behaviors exist in
those with risk for schizophrenia prior to the confounding effects of antipsychotic
medication use and the disruptions that occur with more severe symptomatology.
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Chapter 1
Introduction
The term schizophrenia- spectrum disorders (SSDs) refers to a continuum of
conditions ranging from the clinical diagnosis of schizophrenia 1 to subclinical indicators
of risk for schizophrenia (i.e., schizotypy2), refer to Appendix A and B for an in-depth
description. The research project discussed in this paper involves examining factors
influencing physical health at the subclinical end of the spectrum, although the vast
majority of the available literature involves research with clinical samples. Thus, in order
to provide a context for the current study it will be necessary to review evidence across
the spectrum that problematic lifestyle behaviors are associated with a greater risk for
chronic health conditions (Samele et al., 2007; Chwastiak, Rosenheck, & Kazis, 2011).
These conditions include, cardiovascular disease, diabetes (Castillo-Sanchez, FabregasEscurriola, Fernandez-San Martin, & Goday-Arno, 2015), obesity (Dickerson, Brown,
Kreyenbuhl, Wohlheiter, & Dixon, 2005), and metabolic syndrome (Bly et al., 2014).
Subsequently, people with schizophrenia have their life expectancy shortened by 15-20
years (Laursen, 2011; Saha, Chant &, McGrath, 2007). Research examining the lifestyle
choices in those with schizotypy may lead to a greater understanding of what problematic
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Schizophrenia is diagnosed using the Diagnostic and Statistical Manual of Mental Disorders (APA,
2013). Symptoms of schizophrenia can be grouped into three main groupings (i.e., positive, negative
symptoms, and disorganized symptoms).

2

Schizotypy expresses the presence of atypical behaviors, experiences, and beliefs, that are not clinically
impairing, yet are believed to indicate greater risk towards the later development of schizophrenia
(Meehl, 1962) with approximately eight percent of individuals with schizotypy later developing clinical
schizophrenia (Van Os, Linscott, Myin-Germeys, Delespaul, & Krabbendam, 2009). The subclinical
symptoms seen in schizotypy resemble the three main categories of symptoms in schizophrenia.

1

behaviors exist during the premorbid period and may elucidate when these problematic
behaviors first emerge. This information may ultimately inform early prevention
strategies that target the identified behaviors to improve long-term health outcomes
(Barrentes-Vidal et al., 2015). The evidence for factors associated with negative health
outcomes is summarized in the following portion of the paper. The content is organized
into four general areas titled “Weight and Nutritional/Caloric Intake” “Level of Physical
Activity”, “Socioeconomic Status and Health”, and “Nicotine Use”. Each section will
begin reviewing the research obtained from clinical samples and then incorporate
schizotypy research when available.

2

Chapter 2
Literature Review
Weight and Nutrition and Caloric Intake in the Schizophrenia-Spectrum Disorders
People diagnosed with schizophrenia are approximately 3x more likely to develop
obesity than those of the general population (Coodin, 2001). For example, individuals
with schizophrenia have a 45-55% greater risk towards obesity than those of the general
population (De Hert, Schreurs, Vancampfort & Van Winkel, 2009) and more than 80% of
individuals with serious mental illness are above their normal weight range (National
Institute of Mental Health, 2013). Although there are many possible contributors to
obesity post-diagnosis, such medication side effects (Manu et al., 2015), problematic
eating habits and poor nutrition have been well documented (Sugawara et al., 2014).
Furthermore, there is less known about when these problems first arise and what issues
(if any) are present in those with a lower level of symptomatology on the schizophrenia
continuum. Surprisingly, the available research suggests that people who later develop
schizophrenia are likely to have BMI scores in the normal (Sorensen, Mortensen,
Reinisch & Mednick, 2006) or low ranges (Zammit et al., 2007; Weiser et al., 2007).
Thus, premorbid BMI scores in the lower or normal ranges seem to be associated with
greater risk towards the development of schizophrenia, especially in males (Weiser et al.,
2007). This is somewhat paradoxical, since greater BMI levels (obesity) are a
commonplace after the onset of schizophrenia (Fountoulakis et al., 2010). Understanding
the eating habits in those with schizotypy may provide information on changes in BMI
that come into existence after the emergence of schizophrenia. Knowledge of these
changes is important because it may lead to a holistic understanding of the heightened
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BMI in those with schizophrenia which may contribute to potential advances in healthrelated programs.
One factor contributing to the overall poor lifestyle habits of those with
schizophrenia are dietary patterns. When compared to controls, people with
schizophrenia tend to eat less fish, fruits, vegetables, and lean meats (Amani, 2007;
Simonellie-Munoe et al., 2012). Diets consisting of high levels of saturated fats and low
levels of fiber are also found in the diets of those with schizophrenia (Dipasquale et al.,
2013), perhaps contributing to rates of obesity. Thus, obesity might be related to larger
meals and extra snacking. (Roick et al., 2007; Simonelli-Munoe et al., 2012).
Furthermore, there may be dietary differences related to gender as well, with evidence
that women may consume higher amounts of fat and have higher obesity rates,
(Simonelli-Munoe et al., 2012) while men consume greater levels of saturated fats and
overall calories (Archie et al., 2007; Henderson et al., 2006). Although nutrition and
caloric intake have not been examined directly in a high-risk sample, at least one
longitudinal study implicated the importance of nutritional enrichment in early childhood
in those with one or more risk indicators (i.e. poor psychosocial functioning &
malnourishment) (Raine et al., 2003). This study found that malnourished children who
participated in a structured nutritional intervention (among education and physical
activity as well) from ages 3 to 5 had significantly lower levels of schizotypy at ages 17
and 23 (Raine et al., 2003). Thus, the Raine (2003) study provides some support that
premorbid eating patterns may be an influential factor in the emergence of clinical levels
of symptomatology. Furthermore, the findings from the Raine (2003) study suggest that
further information is needed on premorbid eating patterns.
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With regards to the amount of calories consumed, findings have been mixed
(Henderson et al., 2006; Strassing, Brar & Ganguli, 2003). There is some evidence that
people with schizophrenia consume fewer total calories, carbohydrates, proteins, sodium,
and alcohol than controls (Dickerson et al., 2005), suggesting that the dietary concerns
within this population may involve the intake of particular foods, rather than the amount
of food consumed (Henderson et al., 2006). In contrast, other findings suggest that people
with schizophrenia may consume more total calories than controls while displaying
similar food choices (Strassing et al., 2003). Considering these conflicting findings, it
seems essential that other factors be considered concurrently to fully understand the
development of obesity and long-term health risks. Although levels of physical activity
may not contribute to the extent of other lifestyle factors (i.e. dietary habits) when
examining increased BMI, it seems to be particularly relevant within the schizophrenia
population, because low levels of activity are linked to higher BMI scores in those with
schizophrenia (Beebe & Harris, 2013; Vancampfort et al., 2011).
Levels of Physical Activity in the Schizophrenia-Spectrum Disorders
Levels of physical activity may also be an influential factor in the health
outcomes of those with SSDs. According to the World Health Organization (2016) the
recommended level of physical activity for adults in the United States is 150 minutes of
moderate-intensity activity, 75 minutes of vigorous-intensity, or an equal value through
moderate and vigorous levels of activity per week. As a secondary suggestion, it is
recommended that adults engage in at least 10 minutes of continuous cardiovascular
training (World Health Organization, 2016). Findings from the existent literature suggests
that people with schizophrenia are less likely to obtain adequate levels of exercise when
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compared to the general population (Vancampfort et al., 2011). In one study, over 45% of
those with schizophrenia reported an absence of physical activity engagement (Roick et
al., 2007). However based off of data from the Center for disease control and prevention
(2017) these findings are not particularly discrepant when compared to the general
population with only 49% of adult individuals meeting the adequate aerobic physical
activity guidelines. In another study it was suggested that those with a serious mental
illness such as schizophrenia were significantly less likely to engage in the recommended
physical activity levels and were more likely to participate in walking as a main source
exercise (29% VS. 10%) in comparison to the control group (Duamit et al., 2005). These
findings demonstrate that people with schizophrenia are less likely to engage in strenuous
activities as a form of exercise then the general population. Although strenuous levels of
activity are not needed to meet physical activity requirements (WHO, 2016), this study
denotes the physical activity differences between those with schizophrenia and the
general population. Components influencing the lack of physical activity in those with
schizophrenia include poor motivation, lack of knowledge, and psychotic symptoms
(Abed, 2010). However, interventions that encourage greater physical activity in those
with schizophrenia often report reduced symptomatology, especially in the negative
symptom dimension (Gorczynski & Faulkner, 2010). This suggests potential auxiliary
benefits (i.e. lower levels of symptomology) for increasing physical activity in those with
schizophrenia.
While there is no direct research on levels of physical activity of those with levels
of schizotypy, the Raine et al., (2003) study suggests that improved nutrition in youth
may be a factor that contributes to decreased schizotypy in young adulthood, thus
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providing indirect evidence. In addition to enriched nutrition, this program also provided
2-years of structured exercise activities to children beginning at age 3. Malnourished
children who received this environmental enrichment had fewer symptoms of schizotypy
at ages 17 and 23. Additionally, research has been conducted on anhedonia and physical
activity (Leventhal, 2012), suggesting that higher levels of anhedonia were related to
lower levels of physical activity in undergraduate students. Although the Leventhal
(2012) study was not examining levels of schizotypy in undergraduate students, the
results suggest that experiencing subclinical levels of (negative) symptoms may be
predictive of lower levels of physical activity.
Socioeconomic Status and Health
In addition to the variables mentioned above (dietary choices, total caloric intake,
physical activity, gender), socioeconomic status (SES) is another factor that may be
related to higher BMI in individuals with schizophrenia. For example, individuals
experiencing symptomatology may experience difficulties attaining and maintaining
employment. In one study, up to 72.9% of those with schizophrenia were unemployed
and not looking for a job (Rosenheck et al. 2006), suggesting widespread economic
difficulties within the population. This relates to overall health choices because access to
resources may impact the quality of food consumed and the ability to engage in
exercise/physical activities (Lo et al., 2009). Occupation, income, and education are
predictive measurements of socioeconomic status (Green, 1970). Education has been
suggested as a measurement of socioeconomic status with the greatest influence on health
outcomes, especially cardiovascular disease (Winkleby, Jatulis, Frank &, Formann,
1992). Premorbid socioeconomic status may be related to the development of problematic
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patterns of health behaviors seen in those with manifest schizophrenia, indicating that
those of higher socioeconomic status may have greater opportunities to engage in
healthier lifestyle choices such as gym memberships and a variety of healthy foods.
These findings are relevant to the current study because it has previously been suggested
those living in rural areas (suggesting being of a lower SES) were more likely to express
subclinical levels of psychotic symptoms than those who did not come from a lower SES
area (Wiles et al., 2006). Therefore, based off of the literature it is likely SES may
influence initial presentation of subclinical symptoms and therefore impact the healthrelated choices among this group of people. Additionally, a recent study suggests that
having a lower social status may be related to consuming a greater number of calories
(Cardel et al., 2016, in press). Therefore, socioeconomic status may be an associated
factor in the health-related risks of individuals with schizophrenia such as obesity and
diabetes.
Nicotine Use in the Schizophrenia-Spectrum
In addition to poor nutrition and low levels of physical activity, smoking has been
identified as a factor leading to mortality within this population (Brown, Inskip, &
Barraclough, 2000). Smoking rates are at approximately 71% among those with
schizophrenia vs.17% in the general population (Ziaaddini, Kheradmand & Vahabi,
2009). In one study, (Kelly et al., 2009) adult smokers with schizophrenia displayed
significantly greater mortality rates due to cardiac complications in comparison to nonsmokers. This suggests that smoking is a health behavior influencing the shortened life
expectancy in those with schizophrenia.
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Nicotine use is one of the few areas where there is a good deal of research within
schizotypy. Rates of smoking are much higher among those “at risk” (Esterberg et al.,
2007). For example, in one study, first degree relatives of those with schizophrenia were
almost twice as likely to engage in nicotine use and displayed greater nicotine
dependence than those without a first degree relative with schizophrenia (Ferchiou et al.,
2012). In regards to subclinical symptomology and nicotine use, individuals with
elevated rates of nicotine use also displayed greater levels of positive and disorganized
schizotypy symptoms (Stewart, Cohen, & Copeland, 2010). Similarly, a longitudinal
study, found that individuals who reported nicotine use were twice as likely to experience
subclinical psychotic symptoms than those who did not (Wiles et al., 2006), suggesting
that poorer lifestyle choices are present before the onset of a schizophrenia-spectrum
disorder. In another schizotypy study, symptoms of disorganization were a predicative
factor of nicotine use (along with cannabis use and alcohol consumption) in college
students (Esterberg, Goulding, McClure-Tone & Compton, 2009). These findings are of
importance because they provide evidence that at risks individuals are engaging in
harmful lifestyle behaviors, which may suggest an underlying vulnerability to the
development of schizophrenia.
As previously stated, people with schizophrenia display poorer health behaviors
that increase their risk in developing a range of chronic health conditions (McNamee,
Mead, MacGillivray, & Lawrie. 2013). People at risk for developing schizophrenia tend
to display greater nicotine dependence, yet there is a paucity of information about other
potentially problematic health behaviors or influences (i.e. nutrition, physical activity,
and SES) that may be present in the prodromal period or among those with high levels of
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schizotypy. Understanding the health behaviors of those with elevated levels of
schizotypy may lead to greater knowledge of the importance in developing early health
prevention programs for those at-risk and in first-episode schizophrenia.
Aims of the Current Study
The current thesis project aims to examine the lifestyle habits across levels of
schizotypy (e.g. dietary habits, physical activity, BMI, gender, socioeconomic status, and
nicotine use) with the purpose of gaining insights into the possible origins of problematic
health outcomes in schizophrenia-spectrum conditions. Based on the previous literature,
several specific hypotheses have been developed. First, we seek to replicate previous
empirical schizotypy literature. Therefore, for our first hypothesis we anticipated that
higher overall levels of schizotypy would be associated with lower BMI scores.
Secondly, we hypothesized that higher levels of positive and disorganized symptoms
would be related to greater nicotine use. Additionally, extrapolating from the
schizophrenia literature, we anticipated that higher levels of schizotypy (especially
negative and disorganized schizotypy) would be predictive of poorer health behaviors
involving poorer dietary habits (e.g. high caloric consumption and poor quality nutrition)
and lower amounts of physical activity. Finally, as an exploratory aim, we anticipated
that higher SES would be predictive of healthier nutritional choices, more physical
activity and less nicotine use, while lower socioeconomic status would be predictive of
poorer nutrition, less physical activity, and more nicotine use. We anticipated that both
SES and levels of schizotypy would independently contribute to the prediction of health
behaviors. In order to better understand the relationship of our study variables we
developed hierarchical multiple regression models to examine the unique and shared
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contribution of both socioeconomic status (SES) and levels of schizotypy to our
dependent variables: physical activity, dietary habits, BMI, and nicotine use.
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Chapter 3
Methods
Participants
Participants were undergraduate students recruited at mid-sized university in
southern New Jersey. Students were required to select from a wide variety of voluntary
research projects, or to complete an alternative assignment, as part of an introductory
psychology class. Inclusion criteria included enrollment in the introductory psychology
course, being 18 years of age or older, and providing consent. Individuals were excluded
if they did not meet these requirements. We had 115 students enroll in this study.
Measures and Materials
Measurements of schizotypy. Two measurements of schizotypy used in this
study.
Schizotypal Personality Questionnaire–Brief. The 32-item brief version of the
schizotypal personality questionnaire (SPQ-BR; Cohen et al., 2010) was used to measure
our independent variable of schizotypy. The SPQ was initially developed by Raine
(1991) and is based on the Diagnostic and Statistical Manual-III-R schizotypal
personality characteristics. The items of this measure are categorized into three subgroups
such as cognitive-perceptual, interpersonal, and disorganized. For example, on a fivepoint Likert scale subjects were asked to rate the degree to which they agree or disagree
with the statement “I am not good at expressing my true feelings by the way I talk and
look” (Cohen et al., 2010). The subscales of the SPQ-BR have been shown to have an
internal validity ranging from .74-.76 (Axelrod, 2001; Callaway et al., 2014).
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Oxford-Liverpool Inventory of Feelings and Experiences–Short Version. In
addition to the SPQ-BR, we used the Oxford-Liverpool inventory of feelings and
experiences short- version (sO-LIFE). The short version of the scale consists of 43
questions with four sub-scales such as unusual experiences, cognitive disorganization,
introvertive anhedonia, and impulsive nonconformity (Mason, Linney, & Claridge,
2005), with questions formatted for a yes or no response. The unusual experiences
subscale examines unusual or bizarre thinking patterns in addition to hallucinations. An
example of a question on the unusual experiences subscale includes, “I have noticed
sounds on my records that are not there at other times”. The cognitive disorganization
subscale looks at deficits in memory and attention, while the 13 introvertive anhedonia
subscale measures satisfaction with ones’ social life, and finally the impulse
nonconformity scale measures eccentric behaviors as a result of lack in self-control
(Dembinska-Krajewska & Rybakoski. 2014). The sO-LIFE displays ordinal alpha scores
between .78 to .87 (Fonseca-Pedrero, Ortuno-Sierra, Mason, & Muniz, 2015)
Measurement of diet and physical activity. This study involved two measures
of dietary patterns. These measures included a 24-Hour Recall and several dietary
questions that were asked during a brief interview. In order to measure physical activity a
self-reported questionnaire was used.
24-hour diet recall. In order to get an in-depth example of dietary habits, subjects
completed a 24-hour diet recall log. The log is a modified version of multiple food
record/ portion size example of a recall downloaded from the NCI. The recall includes
listing food, beverages, where the food was consumed, portion sizes, and whether it was
eaten as a snack or meal. This measure was used to demonstrate eating patterns in
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relation to daily dietary recommendations based on individual differences such as weight,
and level of physical activity. Nutritional totals (calories, saturated fat, sugar, protein, and
carbohydrates) were found using Fatsecret.com which is a website that provides
nutritional information. Total caloric intake was developed by adding the calorie values
from Fatsecret. Calculator.net is an online website that can calculate dietary needs based
on height, weight, gender, and physical activity. This website was utilized to examine
carbohydrate and caloric consumption. For sugar, a score was derived based on the daily
recommendations of sugar consumption which is 25 grams per day for Females and 37.5
grams for males (American Heart Association). Protein was calculated by multiplying .36
by an individual’s weight (NAP, 2005). Saturated Fat scores were categorized based off
of the American Heart Association’s recommendations for grams of Saturated Fat
consumed per day, which suggests 5-6% of calories should derive from saturated fats.
The rating systems for each category is further explained in Appendix C.
Dietary habits interview. As an additional measurement of dietary habits,
participants were interviewed about specific foods they have consumed over the past
week and their general dietary habits. The questions included in the interview were based
on three dietary assessments and the past literature on the dietary habits of individuals
with schizophrenia. Please see Appendix D for further information and interview
questions.
Portion examples. To gain greater accuracy, a sheet of paper with pictures and
examples of serving sizes were handed to each participant at the start of the study. For
example, a picture of one cup of cereal was displayed to give subjects a sense of the
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amount of food consumed. Pictures of serving sizes were based on images downloaded
from the internet.
Nutrition calculator. The information from the 24- hour diet recall was calculated
by Calculator.net. Calculator.net is a free website that calculates caloric and carbohydrate
needs in relation to individual differences (height, weight, gender, age and levels of
physical activity). Specifically, Calculator.net uses the Mifflin equation (Calculator.net,
2017) to calculate an individual’s calories. This calculator provided nutritional ranges for
each participant that assisted in the overall total scores for the recall.
Global physical activity questionnaire. In order to measure our second dependent
variable physical activity, we use the Global Physical Activity Questionnaire (GPAQ).
The GPAQ is a 16-item self-report measure developed by the World Health
Organization, measuring physical activity in three domains (Armstrong, 2006). These
domains consist of physical activity at work such as manual labor, transportation such as
walking to and from locations, and recreational or leisure time activity like attending a
class at the gym. For example, a question asking about manual labor includes, “In a
typical week, on how many days do you do moderate intensity activities as part of your
work?” Based off of these scores the GPAQ categorizes results into high, moderate, or
low intensity levels. High intensity physical activity suggests arduous activity three days
a week reaching 1500 metabolic equivalent tasks (MET) per week or seven days of
moderate or arduous activity reaching 3000 MET per week. Inclusion criteria for
moderate activity includes three or more days of vigorous activity for twenty minutes a
day or multiple activities for five or more days reaching 500 MET per week. Low
intensity physical activity is suggested when the criteria for high or moderate intensity is
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not met. Additionally, the GPAQ classifies physical activity into being sufficiently active
or inactive. Being sufficiently active involves thirty minutes of moderate intensity
activity for at least five days a week or 20 minutes of vigorous activity achieved in at
least three days a week, whereas inactivity suggests the above criteria has not been met
(Chu, Ng, Koh & Muller- Riemenschneider. 2015). The GPAQ displayed a concurrent
validity of r= 0.65. With regards test-retest reliability the GPAQ ranges from r=.83-.96
for short-term reliability and r=.053-.083 for long-term test-retest reliability. (Herrmann,
Heumann, Ananian, & Ainsworth, 2013).
Measurement of socioeconomic status. Measurement of socioeconomic status
was accomplished using the Childhood Environment and Resources Interview which was
developed by the authors of this paper. This measure consists of 15 questions that address
parental (or caregiver) income, education and occupation, which are all considered
indicators of socioeconomic status. We defined a primary caregiver as an individual who
was of greatest influence financially and emotionally. In order to identify primary
caregivers (parents, aunts, uncles etc.), the interview starts by asking about the
participants “living situation” while growing up. A living situation includes aspects of
life such as, parental marital status, who an individual lived with, and number of siblings.
Once primary caregiver/ parents are identified the interview proceeds with questions
about caregiver occupation, income and achieved education. The interview concludes
with questions regarding the influence of socioeconomic on nutritional choices and
physical activity. For example, “How was nutrition approached in your childhood
household? Did you receive guidance on “healthy eating practices?”, or “How often
would your parents exercise on average per week?” A total SES score was developed that
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comprised of parental/ caregiver income and education. This score was developed by
converting scores into one standardized z-score. Additionally, a score was developed for
the influence of childhood resources on physical activity and nutrition. These scores were
developed by combining the questions geared towards these influences. Higher scores
indicated a negative influence or a lack of influence. After combining these variables one
score was given to each of the participants for both nutrition and physical activity.
Individual variables from the measure were also used to examine relationships between
childhood environment and indicators of schizotypy.
Measurements of lifestyle, health and demographics. There was one measure
on overall lifestyle behaviors and one measure on basic demographic information.
Lifestyle and habits questionnaire. The lifestyle and habits questionnaire-brief
was used to measure subjective views of dependent variables such as physical activity
and nutrition in addition to lifestyle habits in regards to an individual’s quality of life and
stress (LHQ-B; Dinzeo, Thayasivam, & Sledjeski, 2014). The LHQ-B is a self-report
questionnaire consisting of 42-questions in eight lifestyle categories. These categories are
social concern, psychological health, sense of purpose, physical health and exercise,
substance use, nutrition, environmental concern and accident prevention. Each domain
consists of statements that are rated on a 5-point Likert scale, from strongly disagree to
strongly agree. For example, the Health and Exercise subscale states “I participate in
muscle-strengthening exercise at least several times a week”. Scoring of the LHQ-B is
based on normative data and results are categorized into bottom, middle or top ranges.
The eight domains of the LHQ-B have demonstrated an internal consistency ranging from
.65-. 91 (Dinzeo, Thayasivam, & Sledjeski 2014). Our analyses specifically focused on
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the health and exercise, nutrition, and substance use subscales of the LHQ-B. This
measure was used to measure correlations between lifestyle behaviors of interest and
levels of schizotypy and as a dependent variable in our regression models. Specifically,
we used the Health and Exercise, Nutrition, and Substance Use subscales as dependent
variables in our models to gain an understanding of subclinical symptoms predicating
poorer lifestyle habits.
Demographic and health questionnaire. A demographic and health questionnaire
was given to ask basic demographic questions such as age, gender and racial/ ethnic
identity, nicotine use and individual and family mental health history. In order to measure
BMI, we asked for height and weight. Additionally, questions about overall health,
attitudes towards health and fitness were taken from the Sample Questionnaire: Diabetes
(Stanford Patient Education Research Center). Although the sample questionnaire was
intended for the use of those with diabetes, the selected questions were deemed general
enough to be appropriate for our sample. For example, “How much in the past month,
was your health a worry in your life?” (Stanford Education Research Center). The
participant then answered the question by filling in a Likert scale of 1-5. The purpose of
including these questions is to gain an understanding of our samples perceived outlook on
health and fitness. Furthermore, the inclusion of these questions provides subjective data
on one’s view of their own health. Collecting data on subjective views of personal health
was thought to add rich information on the accuracy of one’s actual and perceived health.
Measurement of social desirability. The study consisted of one measure of
social desirability.
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The social desirability scale. A measurement of social desirability was included
to assess the accuracy of data collected. Measuring social desirability enables researchers
to examine the accuracy of one’s response. Social desirability was assessed using the
social-desirability scale developed by Crowne and Marlow (1960). This self-report 33item true or false questionnaire asks questions about how likely an individual behaves
based off of social desirability. For example, “I never resent being asked to return a
favor” or “I am always courteous, even to people who are disagreeable”. Scores are
interpreted as low (0-8), average (9-19), or high (20-33). A low score indicates behaving
in a socially undesirable manner, while an average score signifies following the normal
standard for socially desirable behavior and, a high score suggests high levels of social
desirability. Subject data was excluded from the study after receiving a score above 19.
The social desirability scale has an internal consistency of .88 and a test-retest reliability
of .89 (Crowne & Marlowe, 1960).
Procedures
Participants were recruited from an undergraduate Essentials of Psychology
course using an online system that allows students to participate in a range of potential
research studies (i.e., the SONA system) as a part of a course requirement. Students that
selected our project based on a brief description, were scheduled to attend a face-to-face
meeting with a research assistant. Prior to participation all participants were provided indepth information about the nature of the study and asked to provide consent for
participating. If consent was provided, subjects completed several questionnaires and two
interviews, which took approximately 70 minutes (total) to complete. The first activity
involved with participation is the Dietary Habits Interview, taking 20-30 minutes to
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complete. Interview questions were answered through verbal responses. Immediately
after the Dietary Habits Interview, the 24-hour diet recall was administered. During the
24-hour recall participants were instructed to write all of the foods and beverages
consumed within the past 24-hours. Following the recall participants answered surveys
on Qualtrics.com. Qualtrics.com is a survey website where all self-reported
questionnaires were administered. Each survey took no longer than 5-10 minutes to
complete. The final activity of participation involved the Childhood Environment and
Resources (socioeconomic) Interview. The interview took approximately 10 minutes to
complete. Responses were verbally articulated. Time varied due to interview responses.
Upon completion, subjects received credit towards their Essentials of psychology course
requirement.
Statistical Analysis
This study used a cross-sectional mixed methods design. Basic descriptive
statistics were run to describe our sample (i.e. age, gender, and ethnicity). Quantitative
measures were attained through surveys given on Qualtrics. Data from interviews
contained a mixture of quantitative and qualitative responses. Qualitative responses from
our SES interview were transformed into standardized z-scores. This was accomplished
by subtracting an individual’s score from the group mean and then dividing this number
by the standard deviation (z= [x- M]/SD). Total SES was computed by summing z-scores
from income, mom education, and dad education into one score. Prior to analyses
quantitative data was examined for missing data. Data were re-examined to account for
the influences of social desirability. This was done by excluding participant data if they
had a score higher than 19 on the social desirability questionnaire or endorsed two or
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more infrequency items. Infrequency items were taken from the Chapman & Chapman
(2002) Infrequency Scale and added to each questionnaire. Endorsing an infrequency
item would suggest one was clicking through the questionnaire without thought. To test
for potentially confounding variables like age and gender, independent-samples t-tests
and chi-square tests were conducted. All item distributions were examined for normality.
The internal consistency of our questionnaire items was examined via Cronbach Alpha
coefficient. The following section breaks down each hypothesis and lists the statistical
analyses and measures used to examine each of our questions.
H1

Higher overall levels of schizotypy would be associated with lower BMI
scores.
•

Pearson’s Correlations (demographics questionnaire- BMI and
Subscales of LHQ-B- Schizotypy and O-LIFE-Schizotypy)

•

One-way ANOVA (demographics questionnaire BMI, subscales of
SPQ-B-Schizotypy)

•
H2

Bonferroni Corrections

Higher levels of positive and disorganized symptoms would be related to
greater nicotine use.
•

Pearson’s Bivariate Correlations (Nicotine use- demographics
questionnaire, SPQ-B- schizotypy, and O-LIFE-schizotypy)

H3

Higher levels of schizotypy would be predictive of poorer health behaviors
involving poorer dietary habits and lower amounts of physical activity.
•

Hierarchical multiple regression (LHQ-B-Lifestyle habits, SPQ-Bschizotypy, O-LIFE- schizotypy)
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•

Bivariate correlations (Dietary Questions- dietary habits, SPQ-Bschizotypy, O-LIFE- schizotypy)

•

One-way ANOVA’s (24-hour recall- dietary habits, SPQ-Bschizotypy, O-LIFE- schizotypy)

•
H4

Bonferroni Corrections

Higher SES would be predictive of healthier nutritional choices, more
physical activity, and less nicotine use while lower SES would be
predictive of poorer nutrition, less physical activity and more nicotine use.
•

Hierarchical multiple regression (Childhood environment and resources
interview- SES, SPQ-B- schizotypy, O-LIFE- schizotypy)

•

Bivariate Correlations (GPAQ- physical activity, Childhood
environment Questionnaire-SES, SPQ-B- schizotypy, O-LIFEschizotypy)

•

One-way ANOVA (Childhood environment and resources interviewSES, SPQ-B- schizotypy, O-LIFE- schizzotypy)

•

Bonferroni Corrections

For all analyses, SPSS 23 (IBM, 2015) and 24 (IBM, 2016) (systems were
updated during analyses) were used to analyze data. While several of our general
hypotheses are directional, we used a more conservative approach and use two-tailed pvalue of .05 to note significance.
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Chapter 4
Results
Data distributions were examined for normality (including excessive skew and
kurtosis) and the presences of potential outliers. All scores were within normal ranges.
Based off of descriptive analysis our sample consisted of 115 undergraduate students
(52% female, 47% male, and .9% identified as other). The demographic information of
our sample is displayed in Table 1. As displayed in Table 1, 71.3 % of our participants
identified as White / Caucasian. No significant gender or ethnicity differences were found
in through independent samples t-test or Chi-Square tests. Due to the lack of significant
differences our regression models did not account for gender or ethnicity differences.
Schizotypy was divided into three groups low, medium, and high. This was accomplished
by assessing the frequency of scores and dividing the distribution into three groups. The
means scores and Cronbach alphas of our measures are displayed in Table 2.

Table 1
Demographic Information
Variable
Age
Female
White/Caucasian
Hispanic/Latino
Black/ African American
Asian/Pacific Islander
Other

Note. n = 115.

M (SD) or %
19.33 (2.016)
52.2%
70.7%
11.2%
11.2%
5.2%
0.9%
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Range
18–35

The mean scores of our measures are displayed in Table 2. With regard to SES
scores, total SES and income were normally distributed across the sample. These
distributions are displayed in Figures 1 and 2.

Table 2
Mean Scores and Internal Consistency
Variable
SPQ–Total
• Cognitive perceptual
• Disorganized
• Interpersonal

M (SD)
79.9 (19.7)
26.1 (8.5)
20.5 (5.9)
23.4 (7.2)

.884
.865
.862

sO-LIFE Total
• Unusual experiences
• Cognitive disorganization
• Introverted anhedonia
• Impulse nonconformity

12.1 (6.4)
3.5 (2.6)
4.7 (2.9)
1.9 (1.6)
1.9 (1.5)

.760
.780
.550
.550

Social desirability

17.1 (5.1)

.781

19 (5.5)

.874

LHQ–Substance Use

33.9 (5.2)

.822

LHQ–Nutrition

11.2 (2.5)

.560

LHQ–Health and Exercise

24

α

Figure 1. Total SES z scores across sample. M = 5.46E-5; SD = 2.282; N = 115.

Figure 2. Total household income levels across sample. 1 = 23,000–Below (poverty); 2 =
24,000–32,000; 3 = 32,500–60,000 (lower middle); 4 = 61,000–99,000; 5 = 100,00–
149,000 (upper middle); 6 = 150,000–249,000 (5%); 7 = 250,000–Above (1%). M = 4.37;
SD = 1.495; N = 115.
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Main Findings
With regards to hypothesis one, there were no significant correlations between
levels of schizotypy and BMI. Contrary to expectations, the results of our one-way
ANOVA suggested a trend (Nonsignificant) between higher BMI and increased levels of
schizotypy (see Figure. 1). When examining nicotine use and levels of schizotypy for

Levels of schizotypy

hypothesis two, no significant relationships were found.

High
Medium
Low

22.5

23

23.5

24

24.5

25

Average BMI

Figure 3. Average BMI across schizotypy.
Table 3
SPQ Predictors of Health and Exercise for Limited Sample
Model 1
Variable
Total SES
Interpersonal
Cognitive perceptual
Disorganized
R2
F for change in R2

Note. n = 85.

B
0.301

Model 2
β
.123

SE B
.228

.015
.189

*p < .05.
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B
0.284
-2.980
1.388
-0.134

SE B
.215
.746
.861
.710
.152
.001

β
.116
-.416*
.175
-.020

Table 4
sO-LIFE Predictors of Health and Exercise for Limited Sample
Model 1
Variable
Total SES
Introverted anhedonia
Cognitive disorganization
Impulse nonconformity
Unusual experiences
R2
F for change in R2

B
0.301

SE B
.228

.015
.189

Note. n = 85.

Model 2
β
.123

B
0.189
-0.652
-1.061
0.370
0.570

SE B
.200
.288
.190
.310
.216
.276
.000

β
.078
-.203*
-.524**
.111
.266*

*p < .05. **p < .01.

With regards to hypothesis four total SES was not predictive of health behaviors
even after accounting for social desirability. However, at a correlational level we found
that individuals lacking positive childhood models for engagement in physical activity
also reported lower current engagement in exercise (LHQ-B health and exercise; r=-.216,
p=.047), lower levels of current physical activity (GPAQ; r=-.265, p=.014), and greater
negative schizotypy symptoms (SPQ-Interpersonal; r=.238, p=.028). However, when
childhood variables were entered in to a regression our models were not significant.

Table 5
SES Across Levels of Schizotypy
Variable
High schizotypy
Medium schizotypy
Low schizotypy

Total SES z score
0.0724
0.01365
-0.2282

Note. Differences not statistically significant. n = 115.
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Chapter 5
Discussion
The aim of this project was to examine how levels of schizotypy are related to
current health behaviors and childhood socioeconomic environment. In this section, we
consider the evidence for, and against, our original predictions and weigh in on some of
the possible implications of these findings. This discussion will largely be organized by
the order of our initial hypotheses.
With regards to the mean scores, our sample on the SPQ-BR measure were
relatively high in comparison to normative data (Cohen, Matthews, Najolia, & Brown.
2010, Callaway, Cohen, Mathews, & Dinzeo. 2014). According to Cohen et al., 2010
study, the average means to the SPQ-BR are 17.69 for positive symptoms (cognitive
perceptual), 15.40 for negative symptoms (interpersonal), and 15.41 for symptoms of
disorganization. The means for these subscales in the current study were 26.2 (cognitive
perceptual), 24.6 (interpersonal), and 21.0 (disorganized). One possible explanation for
these differences may involve the procedures of the Cohen (2010) and Callaway (2014)
studies in comparison the current study. For example, both of the studies (Cohen 2010, &
Callaway 2014) were given through an online survey. Although the participants in the
current study also completed the SPQ-BR via an online survey software this was done so
in a face-to-face meeting with a study staff present which could have influenced our
findings. Additionally, another possible explanation for the heightened mean scores of
the SPQ-subscales may be involve potential regional differences.
Contrary to our predictions, elevated schizotypy was not associated with lower
BMI. In fact, there was some evidence for the opposite relationship between schizotypy
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and BMI when taking social desirability into account (i.e., greater negative and
disorganized symptoms were marginally associated with greater BMI). While these
findings were not anticipated, they actually are quite consistent with the clinical literature
where greater symptomology is generally associated with greater rates of obesity. Our
participant sample had relatively high SPQ means compared to other college samples. So,
there is a possibility that this may have a role in our unexpected finding. From a clinical
perspective, it makes sense that individuals experiencing levels of cognitive
disorganization could experience deficits in healthy meal planning and preparation
leading to unhealthy choices. Additional research seems warranted to further explore the
link between factors starting prior to the onset of illness (i.e., subclinical negative and
disorganized symptoms) and BMI. If additional research confirms this link, these
findings would imply that weight gain is not simply due to the side effects of
antipsychotic medications.
With regards to symptoms and nicotine use, we did not find a relationship
between levels of positive or disorganized symptoms and smoking. This is surprising
considering that this is one of the more consistent relationships reported in the literature.
However, only three participants acknowledged smoking. Thus, our sample was
significantly below the typical percentage of college student smokers which is
approximately 29% (Sutfin, et al. 2012). We believe that students may have under
reported smoking, perhaps due to social desirability. This may have been exacerbated by
the title of study which included the term health behaviors (“factors influencing health
behaviors”). Since smoking has gained more of a negative stigma in recent years,
students may have not wanted to acknowledge this specific behavior. Alternatively, it
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may be possible that the individuals who signed up for this study are those that find
health to be an important aspect of their lives which, lead to an influx of non-smokers
signing up for the study.
There was some limited support for hypothesis three where increased levels of
negative schizotypy (on both the O-LIFE and SPQ measures) were predictive of fewer
health and exercise behaviors. These findings are consistent with the clinical literature
where negative symptoms are associated with decreased functioning. Students with
higher levels of these symptoms may be less likely to engage in activities involving
others (i.e. sports, fitness classes, & weight lifting), and a lack of anticipatory pleasure
from these experiences. However, no relationship was found between levels of negative
schizotypy and patterns of eating or substance use. Similarly, the significant findings
were generally limited to the health/exercise behaviors measured by the LHQ and not our
other (more direct) measures (i.e. Global Physical Activity Questionnaire). One possible
explanation for this may involve an overall lack of knowledge and attention placed
towards health behaviors, which could influence individuals to either under or
overestimate health behaviors. Finally, the introverted anhedonia subscale of the sO-LIFE
had low internal consistency (α= .55) thus, findings related to this subscale should be
considered with caution.
However, if subsequent research confirms a connection between negative
subclinical symptomatology and health behaviors, this would be a potentially important
finding since this would suggest that specialized health plans might be designed to
encourage engagement in physical activity even in the presence of negative and
disorganized symptoms. For example, if individuals are socially withdrawn they may not
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want to attend athletic classes, or join a gym, but may be more inclined to engage in
home workout routines such as DVD’s or online programs that require no social
interactions with others. One possible explanation for the relationship between cognitive
disorganization being predictive of poorer scores on the health and exercise subscale of
the LHQ-B may be related to difficulties in organizing and scheduling physical activities
that require planning and structure. As with negative symptoms, these findings may also
imply the importance of developing structured plans that incorporate healthy meal
prepping and times for physical fitness activities in an individual’s life.
In contrast to our expectations, we found that the unusual experiences subscale of
the sO-LIFE (considered a “positive symptom”) was predictive of healthier behaviors on
the health and exercise subscale of the LHQ-B. These findings may be understood
through the nature and influence of positive symptoms which can be associated with
greater levels of creativity and pursuit of one’s interest in activities (Michalica & Hunt.
2013). Thus, subclinical positive symptoms may enhance one’s range of interests, and
pursuit of those interests, without decreasing psychosocial functioning (Stouten, Veling,
Laan, Helm, Gaag, 2017). For example, within the health and exercise scale of the LHQB, participants are asked to endorse participation in exercise such as “dance class” and
“playing competitive sports” which involve engagement with others and a sense of
creativity. These findings should be taken with consideration, because the positive
subscale of the SPQ-BR was not predictive of either healthier or poorer behaviors. This
suggests that there may have been particular questions on the sO-LIFE that influenced the
scores. For example, “Does a passing thought ever seem so real it frightens you?” or “Do
ideas and insights sometimes come to you so fast that you cannot express them all?” are
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items on the unusual experience subscale of the sO-LIFE that may be reflective of normal
human experiences especially when faced with stressors or in the presence of common
diagnoses such as Attention Deficit Hyperactivity disorder.
With regards to our correlational findings that negative symptoms were inversely
related to eating salad (r=-.192, p=.05) and the number of times eating out per week (r=.216, p=.05), we believe that these findings could be explained by the nature of
subclinical symptomology as well. For example, negative symptoms represent a
diminishment in activity or functioning, often linked to issues such as lowered
motivational states or social anxiety. Thus, the correlation between negative symptoms
and eating less salad might imply that those at risk for the development of schizophrenia
may be less inclined to make healthy food choices which are often more effortful (e.g.,
needing to purchase the components of a salad when eating at home), less pleasant (as
compared to high sugar/carb/fat food options), and more expensive. This finding may
suggest a need towards educating at-risk individuals who display these negative
symptoms on the importance of making healthy lifestyle choices despite the effort
required, especially if they are ultimately prescribed antipsychotic medications during the
course of treatment since these are particularly linked to weight gain.
The inverse relationship between negative symptoms and eating out, at first
glance, may appear to be a healthy choice. However, there is also a reason to suspect that
this may be reflective of social withdrawal rather than an active effort to avoid restaurants
due to nutritional concerns. For example, individuals that score higher on introversion
and anhedonia may be less likely to engage in social interactions involving others. These
findings imply that additional research is needed to clarify the relationship of health
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behaviors and specific manifestations of schizotypy since the directionality of findings
may not be fully linear. This nuanced approach may be more effective since it
emphasizes that clinicians should place a greater emphasis on daily functioning and
specific health goals while taking into account the difficulties associated with specific
types of symptoms.
When looking at the relationship between levels of schizotypy and dietary
patterns, we found limited evidence. For example, differences between cognitive
disorganization and protein scores were the only differences found. However, these
results should be taken with caution due to the minimal findings on increased protein use
and lower levels of cognitive disorganization. One possible explanation for this finding
may involve the level of preparation (i.e. defrosting) and time needed when cooking
foods high in protein. Thus, individuals with lower levels of cognitive disorganization
may be more inclined to devote time in preparing certain types of foods containing
protein.
With regards to the results of our fourth hypothesis, overall SES was not
predictive of poorer health behaviors or correlated with current health behaviors in those
at risk for developing schizophrenia. However, at a correlational level, we found that
income on the childhood environment and resources interview was positively correlated
with the health and exercise subscale of the LHQ-B. These findings are congruent with
previous findings from Kim & So. (2014) which suggest a relationship between physical
activity and socioeconomic status. Although these variables have little to do with our
main variables of schizotypy they were deemed necessary to include because they display
a link between our main measure of SES and health behaviors. When looking at
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childhood influences on physical activity, nutrition, and schizotypy we found correlations
between negative symptomology and a negative/ lack of influences on physical activity
as a child. These findings are congruent with those from the Raine et al. (2003) study,
which suggest early childhood development can influence the expression of sub-clinical
symptoms in early adulthood. From a clinical perspective, these results are interesting
because they indirectly support the benefits of exercise and good nutrition beginning at a
young age. Future research might use longitudinal & experimental approaches to further
explore the mental health benefits of incorporating healthy lifestyle choices at both small
(i.e. educating parents on healthy family practices), and large levels (i.e. incorporating
above the standard health practices in our school systems). Viewed in a different way,
these findings may also provide some support for the idea that the negative health choices
typically seen at clinical levels may not simply be the result of medication side effects or
premorbid lifestyle choices but may be the result of negative influences that started in a
period beyond their control.
Limitations
The current study had several limitations that should be addressed. The first
limitation involves the cross-sectional design (vs. longitudinal) of the study. Thus, we
cannot specifically make statements about how our study variables specifically relate to
the development of specific symptomology or long-term health conditions. An additional
limitation involves self-reported responses for anthropometric information. Self- reports
of height and weight are a limitation because we are unable to ensure accurate results.
This is a particular limitation because BMI was a variable in our main hypothesis thus
may limit the accuracy of our results. In addition to these limitations, the authors of this
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paper developed one of the measures used in this study. As a result, the interview used in
this study have no previously reported psychometric properties. Furthermore, we did not
use the main measure of this study as previously anticipated. Further limitations involve
the demographic characteristics of our sample (i.e., primarily young Caucasian college
students). Thus, our findings may not fully generalize to those in the general community.
Future Research
Future research would benefit from expanding the nature and limitations of this
study in addition to examining the consistency of our findings. With regards to expanding
the study it is believed that future research should use a sample that includes both college
and non-college students. This would be beneficial because it may decrease biases within
variables such as SES, and cognitive abilities which influence the presence of subclinical
symptoms. With regards to limitations that should be addressed it is believed that taking
anthropometric measurements on site would be a mechanism for greater accuracy in our
samples BMI scores. In addition, it is also believed that the use of technology such as
electronic applications that allow for dietary tracking would also increase the accuracy of
foods reported by participants. At the start of the study we anticipated the use of
smartphone technology. However, shortly after the start of the study the usage of
applications such as myfitnesspal.com became difficult because we would have to create
separate emails for each participant. This could not be addressed by using the emails of
our participants because we were not approved to do so. Thus, in the future having
participants sign up for a free account using their own email may address accuracy issues
because we would then be able to use these applications as a source of data collected over
a period of time rather than longer interviews. With regards to testing for consistency it is
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believed that our findings warrant the need for replication and further exploration. For
example, due to our findings that negative and disorganized symptoms were predictive of
poorer general behaviors but not specific behaviors, it is important to examine if others
find this as well or if this was potentially due to the measures used in this study. Finally,
it is believed that future research should test for the reliability and validity of the
interview developed for this study.
Conclusion
The findings from this study provide some evidence that subclinical levels of
disorganized and negative symptoms may be predictive of poorer health behaviors in
college-aged students. These findings provide the importance of developing preventative
strategies towards poor health behaviors in a clinical setting and educating those with
manifest disorder on the significance of upholding health behaviors. In closing this study
supports the idea that a great deal of future research is needed in this area.

36

References
Amani, R. (2007). Is dietary pattern of schizophrenia patients different from healthy
subjects? BMC Psychiatry, 7(15). http://dx.doi.org/10.1186/1471-244X-7-15
American Heart Association. (2017). Added sugar. Retrieved
from http://www.heart.org/HEARTORG/HealthyLiving/HealthyEating/Nutrition/
Added-Sugars_UCM_305858_Article.jsp#.WQiK_RLys0o
American Psychiatric Association. (2013). Diagnostic and statistical manual for mental
disorders: DSM–5. Washington, DC: American Psychiatric Association.
Archie, S. M., Goldberg, J. O., Akhtar-Danesh, N., Landeen, J., McColl, L., & McNiven,
J. (2007). Psychotic disorders, eating habits, and physical activity: Who is ready
for lifestyle changes? Psychiatric Services, 58(2), 233–239.
http://dx.doi.org/10.1176/appi.ps.58.2.233
Armstrong, T., & Bull, F. (2006). Development of the world health organization global
physical activity questionnaire (GPAQ). Journal of Public Health, 14(2), 66–70.
http://dx.doi.org/10.1007/s10389-006-0024-x
Axelrod, S. R., Grilo, C. M., Sanislow, C., & McGlashan, T. H. (2001). Schizotypal
personality questionnaire-brief: Factor structure and convergent validity in
inpatient adolescents. Journal of Personality Disorders, 15(2), 168–179.
http://dx.doi.org/10.1521/pedi.15.2.168.19219
Bang, M., Kim, K. R., Song, Y. Y., Baek, S., Lee, E., & An, S. K. (2015).
Neurocognitive impairments in individuals at ultra-high risk for psychosis: Who
will really convert? Australian and New Zealand Journal of Psychiatry, 49(5),
462–470. http://dx.doi.org/10.1177/0004867414561527
Barrantes-Vidal, N., Grant, P., Kwapil, R, T. (2015). The role of schizotypy in the study
of the etiology of schizophrenia symptoms.41, s408. http://dx.doi.org/10.1093
/schbul/sbu191
Beebe, L. H., Tian, L., Morris, N., Goodwin, A., Allen, S. S., & Kuldau, J. (2005).
Effects of exercise on mental and physical health parameters of persons with
schizophrenia. Issues in Mental Health Nursing, 26(6), 661–676.
http://dx.doi.org/10.1080/01612840590959551
Bly, M. J., Taylor, S. F., Dalack, G., Pop-Busui, R., Burghardt, K. J., Evans, S. J., . . .
Ellingrod, V. L. (2014). Metabolic syndrome in bipolar disorder and
schizophrenia: Dietary and lifestyle factors compared to the general
population. Bipolar Disorders, 16(3), 277–288.
http://dx.doi.org/10.1111/bdi.12160

37

Britvic, D., Maric, N. P., Doknic, M., Pekic, S., Andric, S., Jasovic-Gasic, M., &
Popovic, V. (2013). Metabolic issues in psychotic disorders with the focus on
first-episode patients: A review. Psychiatria Danubina, 25(4), 410–415. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/24247054
Brosey, E., & Woodward, N. D. (2015). Schizotypy and clinical symptoms, cognitive
function, and quality of life in individuals with a psychotic
disorder. Schizophrenia Research, 166(1–3), 92–97. http://dx.doi.org/10.1016/j
.schres.2015.04.038
Brown,S., Inskip, H., Barraclough,B. (2000). Causes of excess mortality of
schizophrenia. British Journal of Psychiatry, 177, 212–217.
Byrne, M., Agerbo, E., Eaton, W. W., & Mortensen, P. B. (2004). Parental socioeconomic status and risk of first admission with schizophrenia: A Danish national
register based study. Social Psychiatry and Psychiatric Epidemiology, 39(2), 87–
96. http://dx.doi.org/10.1007/s00127-004-0715-y
Calculator.Net. (2008a). Calorie calculator [Computer software]. Retrieved
from http://www.calculator.net/calorie-calculator.html
Calculator.Net. (2008b). Carbohydrate calculator [Computer software]. Retrieved
from http://www.calculator.net/carbohydrate-calculator.html
Calderira, K. M., O’Grady, K. E., Garnier-Dykstra, L. M., Vincent, K. B., Pickworth, W.
B., & Arria, A. M. (2012). Cigarette smoking among college students:
Longitudinal trajectories and health outcomes. Nicotine and Tobacco
Research, 14(7), 777–785. http://dx.doi.org/10.1093/ntr/nts131
Callaway, D. A., Cohen, A. S., Matthews, R. A., & Dinzeo, T. (2014). Schizotypal
Personality Questionnaire–Brief Revised: Psychometric replication and
extension. Personality Disorders: Theory, Research, and Treatment, 5(1), 32–38.
http://dx.doi.org/10.1037/per0000041
Cardel, M. I., Johnson, S. L., Beck, J., Dhurandhar, E., Keita, A. D., Tomczik, A. C., . . .
Allison, D. B. (2016). The effects of experimentally manipulated social status on
acute eating behavior: A randomized, crossover pilot study. Physiology and
Behavior, 162, 93–101. http://dx.doi.org/10.1016/j.physbeh.2016.04.024
Castillo-Sánchez, M., Fàbregas-Escurriola, M., Bergè-Baquero, D., Foguet-Boreu, Q.,
Fernández-San Martín, M. I., & Goday-Arno, A. (2015). Schizophrenia,
antipsychotic drugs and cardiovascular risk: Descriptive study in primary
care. European Psychiatry, 30(4), 535–541.
http://dx.doi.org/10.1016/j.eurpsy.2014.12.010
Center for Disease Control and Prevention. (2012). Exercise or physical activity.
Retrieved from https://www.cdc.gov/nchs/fastats/exercise.htm

38

Chapman & Chapman. (2002). Infrequency scale. Unpublished manuscript.
Chu, A. H. Y., Ng, S. H. X., Koh, D., & Müller-Riemenschneider, F. (2015). Reliability
and validity of the self- and interviewer-administered versions of the global
physical activity questionnaire (GPAQ). Plos One, 10(9). https://doi.org/10.1371
/journal.pone.0136944
Cleland, C. L., Hunter, R. F., Kee, F., Cupples, M. E., Sallis, J. F., & Tully, M. A. (2014).
Validity of the global physical activity questionnaire (GPAQ) in assessing levels
and change in moderate-vigorous physical activity and sedentary behaviour. BMC
Public Health, 14(1255). http://dx.doi.org/10.1186/1471-2458-14-1255
Cohen, A. S., Matthews, R. A., Najolia, G. M., & Brown, L. A. (2010). Toward a more
psychometrically sound brief measure of schizotypal traits: Introducing the SPQBrief Revised. Journal of Personality Disorders, 24(4), 516–537.
http://dx.doi.org/10.1521/pedi.2010.24.4.516
Compton, M. T., Chien, V. H., & Bollini, A. M. (2007). Psychometric properties of the
brief version of the schizotypal personality questionnaire in relatives of patients
with schizophrenia-spectrum disorders and non-psychiatric
controls. Schizophrenia Research, 91(1–3), 122–131. http://dx.doi.org/10.1016/j
.schres.2006.12.005
Coodin, S. (2001). Body mass index in persons with schizophrenia. The Canadian
Journal of Psychiatry, 46(6), 549–555. Retrieved http://journals.sagepub.com/doi
/abs/10.1177/070674370104600610
Covell, N. H., Weissman, E. M., & Essock, S. M. (2004). Weight gain with clozapine
compared to first generation antipsychotic medications. Schizophrenia
Bulletin, 30(2), 229–240. http://dx.doi.org/10.1093/oxfordjournals.schbul
.a007074
Crowne, D. P., & Marlowe, D. (1960). A new scale of social desirability independent of
psychopathology. Journal of Counseling Psychology, 24(4), 349–354.
http://dx.doi.org/http://dx.doi.org/10.1037/h0047358
Daumit, G. L., Goldberg, R. W., Anthony, C., Dickerson, F., Brown, C. H., Kreyenbuhl,
J., . . . Dixon, L. B. (2005). Physical activity patterns in adults with severe mental
illness. Journal of Nervous and Mental Disease, 193(10), 641–646.
http://dx.doi.org/10.1097/01.nmd.0000180737.85895.60
Dembihska-Krajewska, D., & Rybakowski, J. (2014). The Oxford–Liverpool Inventory
of Feelings and Experiences (O-LIFE) schizotypy scale in psychiatry. Archives of
Psychiatry and Psychotherapy, 16(2), 15–22. http://dx.doi.org/10.12740/APP
/26780

39

Dickerson, F. B., Brown, C. H., Kreyenbuhl, J. A., Fang, L., Goldberg, R. W.,
Wohlheiter, K., & Dixon, L. B. (2006). Obesity among individuals with serious
mental illness. Acta Psychiatrica Scandinavica, 113(4), 306–313.
http://dx.doi.org/10.1111/j.1600-0447.2005.00637.x
Dinzeo, T. J., Thayasivam, U., & Sledjeski, E. M. (2014). The development of the
lifestyle and habits questionnaire-brief version: Relationship to quality of life and
stress in college students. Prevention Science, 15(1), 103–114. http://dx.doi.org
/10.1007/s11121-013-0370-1
Dipasquale, S., Pariante, C. M., Dazzan, P., Aguglia, E., McGuire, P., & Mondelli, V.
(2013). The dietary pattern of patients with schizophrenia: A systematic
review. Journal of Psychiatric Research, 47(2), 197–207. http://dx.doi.org/10
.1016/j.jpsychires.2012.10.005
Esterberg, M. L., Goulding, S. M., McClure-Tone, E., & Compton, M. T. (2009).
Schizotypy and nicotine, alcohol, and cannabis use in a non-psychiatric
sample. Addictive Behaviors, 34(4), 374–379. http://dx.doi.org/10.1016/j.addbeh
.2008.11.007
Esterberg, M. L., Jones, E. M., Compton, M. T., & Walker, E. F. (2007). Nicotine
consumption and schizotypy in first-degree relatives of individuals with
schizophrenia and non-psychiatric controls. Schizophrenia Research, 97(1–3), 6–
13. http://dx.doi.org/10.1016/j.schres.2007.08.024
FatSecret. (2017). Fatsecret. Retrieved June 20, 2017, from https://www.fatsecret.com
/calories-nutrition/
Ferchiou, A., Szöke, A., Laguerre, A., Méary, A., Leboyer, M., & Schürhoff, F. (2012).
Exploring the relationships between tobacco smoking and schizophrenia in firstdegree relatives. Psychiatry Research, 200(2–3), 674–678. http://dx.doi.org/10
.1016/j.psychres.2012.07.054
Fonseca-Pedrero, E., Ortuno-Sierra, J., Mason, O, J., & Muniz, J. (2015). The Oxford–
Liverpool Inventory of Feelings and Experiences Short Version: Further
validation. . Personality and Individual Differences, 86, 338–343.
http://dx.doi.org/10.1016/j.paid.2015.06041
Food and Nutrition Board Institute of Medicine or the National Academies.
(2005). Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty acid,
cholesterol, protein, and amino acid. Washington, DC: National Academies
Press.
Fountoulakis, K. N., Siamouli, M., Panagiotidis, P., Magiria, S., Kantartzis, S.,
Papastergiou, N., . . . Deres, S. (2010). Obesity and smoking in patients with
schizophrenia and normal controls: A case-control study. Psychiatry
Research, 176(1), 13–16. http://dx.doi.org/10.1016/j.psychres.2008.11.018

40

Fred Hutchinson Cancer Research Center. (2011). Sample Multiple-day Food Record.
Retrieved from the Fred Hutch website: http://sharedresources.fredhutch.org
/sites/default/files/MultipledayFoodRecord.pdf
Gorczynski, P., & Faulkner, G. (2010). Exercise therapy for schizophrenia.
Schizophrenia Bulletin, 36(4), 665–666. http://dx.doi.org/10.1093/schbul/sbq049
Hahn, L. A., Galletly, C. A., Foley, D. L., Mackinnon, A., Watts, G. F., Castle, D. G., . . .
Morgan, V. A. (2014). Inadequate fruit and vegetable intake in people with
psychosis. Australian & New Zealand Journal of Psychiatry, 48(11), 1025–1035.
http://dx.doi.org/10.1177/0004867414553950
Henderson, D. C., Borba, C. P., Daley, T. B., Boxill, R., Nguyen, D. D., Culhane, M. A.,
. . . Goff, D. C. (2006). Dietary intake profile of patients with schizophrenia.
Annals of Clinical Psychiatry, 18(2), 99–105. http://dx.doi.org/10.1080
/10401230600614538
Hur, J. W., Choi, S., Yun, J., Chon, M., & Kwon, J. S. (2015). Parental socioeconomic
status and prognosis in individuals with ultra-high risk for psychosis: A 2-year
follow-up study. Schizophrenia Research, 168(1–2), 56–61. http://dx.doi.org/10
.1016/j.schres.2015.07.020
IBM. (2015). IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY: Author.
IBM. (2016). IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: Author.
III-Gwang, K., & Wi-Young, So. (2014). The relationship between household income
and physical activity in Korea. Journal of Physical Therapy Science., 26(12),
1887–1889. http://dx.doi.org/10.1589/jpts.26.1887
Isitt, J. J., Nadipelli, V. R., Kouassi, A., Fava, M., & Heidbreder, C. (2016). Healthrelated quality of life in acute schizophrenia patients treated with RBP–7000 once
monthly risperidone: An 8-week, randomized, double-blind, placebo-controlled,
multicenter phase 3 study. Schizophrenia Research, 174(1–3), 126–131.
http://dx.doi.org/10.1016/j.schres.2016.03.020
Jang, S., Park, S., Lee, S., Cho, Y. S., & Choi, K. (2016). Attention and memory bias to
facial emotions underlying negative symptoms of schizophrenia. Cognitive
Neuropsychiatry, 21(1), 45–59. http://dx.doi.org/10.1080/13546805.2015
.1127222
Johnson, P. T. (2002, May). A validation of the Crown–Marlowe social desirability scale.
Paper presented at the annual meeting of the American Association for Public
Opinion Research, St. Petersburg, FL.

41

Kelly, D. L., McMahon, R. P., Wehring, H. J., Liu, F., Mackowick, K. M., Boggs, D. L.,
. . . Dixon, L. (2011). Cigarette smoking and mortality risk in people with
schizophrenia. Schizophrenia Bulletin, 37(4), 832–838. http://dx.doi.org/10.1093
/schbul/sbp152
Kendler, K. S., McGuire, M., Gruenberg, A. M., & Walsh, D. (1995). Schizotypal
symptoms and signs in the Roscommon Family Study: Their factor structure and
familial relationship with psychotic and affective disorders. Archives of General
Psychiatry, 52(4), 296–303. http://dx.doi.org/10.1001/archpsyc.1995
.03950160046009
Koike, S., Yamaguchi, S., Ohta, K., Ojio, Y., Watanabe, K., & Ando, S. (2017). Mentalhealth-related stigma among Japanese children and their parents and impact of
renaming of schizophrenia. Psychiatry and Clinical Neurosciences, 71(3), 170–
179. http://dx.doi.org/10.1111/pcn.12423
Lasser, K., Boyd, J. W., Woolhandler, S., Himmelstein, D. U., McCormick, D., & Bor,
D. H. (2000). Smoking and mental illness: A population-based prevalence
study. JAMA: Journal of the American Medical Association, 284(20), 2606–2610.
http://dx.doi.org/10.1001/jama.284.20.2606
Laursen, T. M. (2011). Life expectancy among persons with schizophrenia or bipolar
affective disorder. Schizophrenia Research, 131(1–3), 101–104. http://dx.doi.org
/10.1016/j.schres.2011.06.008
Lo, Y. T., Chang, Y. H., Lee, M. S., & Wahlqvist, M. L. (2009). Health and nutrition
economics: Diet costs associated with diet quality. Asia Pacific Journal of
Clinical Nutrition, 18(4), 598–604.
Manu, P., Dima, L., Shulman, M., Vancampfort, D., De Hert, M., & Correll, C. U.
(2015). Weight gain and obesity in schizophrenia: Epidemiology, pathobiology,
and management. Acta Psychiatrica Scandinavica, 132(2), 97–108.
http://dx.doi.org/10.1111/acps.12445
Mason, O., Linney, Y., & Claridge, G. (2005). Short scales for measuring schizotypy.
Schizophrenia Research, 78(2–3), 293–296. http://dx.doi.org/10.1016/j.schres
.2005.06.020
McNamee, L., Mead, G., MacGillivray, S., & Lawrie, S. M. (2013). Schizophrenia, poor
physical health and physical activity: Evidence-based interventions are required to
reduce major health inequalities. The British Journal of Psychiatry, 203(4), 239–
241. http://dx.doi.org/10.1192/bjp.bp.112.125070
Meehl, P. E. (1962). Schizotaxia, schizotypy, schizophrenia. American
Psychologist, 17(12), 827–838. http://dx.doi.org/10.1037/h0041029

42

Michalica, K., & Hunt, H. (2013). Creativity, schizotypicality, and mystical expereince:
An empirical study. Creativity Research Journal, 25(3). http://dx.doi.org/10.1080
/10400419.2013.813780
National Cancer Institute, Division of Cancer Control and Population Sciences,
Epidemiology and Genomics Research Program. (2000a). Dietary screener
questionnaire. Retrieved from National Cancer Institute website:
http://epi.grants.cancer.gov/nhanes/dietscreen/dsq_english.pdf
National Cancer Institute, Division of Cancer Control and Population Sciences,
Epidemiology and Genomics Research Program. (2000b). Quick food scan
percentage energy from fat screener. Retrieved National Cancer Institute website:
from http://epi.grants.cancer.gov/diet/screeners/fat/percent_energy.pdf
Raine, A. (1991). The SPQ: A scale for the assessment of schizotypal personality based
on DSM–III–R criteria. Schizophrenia Bulletin, 17(4), 555–564. http://dx.doi.org
/10.1093/schbul/17.4.555
Raine, A., Mellingen, K., Liu, J., Venables, P., & Mednick, S. A. (2003). Effects of
environmental enrichment at ages 3–5 years on schizotypal personality and
antisocial behavior at ages 17 and 23 years. American Journal of
Psychiatry, 160(9), 1627–1635. http://dx.doi.org/10.1176/appi.ajp.160.9.1627
Roick, C., Fritz-Wieacker, A., Matschinger, H., Heider, D., Schindler, J., Riedel-Heller,
S., & Angermeyer, M. C. (2007). Health habits of patients with schizophrenia.
Social Psychiatry and Psychiatric Epidemiology, 42(4), 268–276.
http://dx.doi.org/10.1007/s00127-007-0164-5
Ryan, M. C. M., Collins, P., & Thakore, J. H. (2003). Impaired fasting glucose tolerance
in first-episode, drug-naive patients with schizophrenia. American Journal of
Psychiatry, 160(2), 284–289. http://dx.doi.org/10.1176/appi.ajp.160.2.284
Saha, S., Chant, D., & McGrath, J. (2007). A systematic review of mortality in
schizophrenia: Is the differential mortality gap worsening over time? Archives of
General Psychiatry, 64(10), 1123–1131. http://dx.doi.org/10.1001/archpsyc
.64.10.1123
Simonelli-Muñoz, A. J., Fortea, M. I., Salorio, P., Gallego-Gomez, J., Sánchez-Bautista,
S., & Balanza, S. (2012). Dietary habits of patients with schizophrenia: A selfreported questionnaire survey. International Journal of Mental Health
Nursing, 21(3), 220–228. http://dx.doi.org/10.1111/j.1447-0349.2012.00821.x
Sørensen, H. J., Mortensen, E. L., Reinisch, J. M., & Mednick, S. A. (2006). Height,
weight and body mass index in early adulthood and risk of schizophrenia. Acta
Psychiatrica Scandinavica, 114(1), 49–54. http://dx.doi.org/10.1111/j.1600
-0447.2006.00784.x

43

Soundy, A., Roskell, C., Stubbs, B., Probst, M., & Vancampfort, D. (2015). Investigating
the benefits of sport participation for individuals with schizophrneia: A systematic
review. Psychiatria Danubina, 27(1), 2–13.
Stanford Patient Education Research Center, Stanford University School of Medicine.
(n.d.). Sample questionnaire: Diabetes. Retrieved from Patient Education website:
http://patienteducation.stanford.edu/research/diabquest.pdf
Stathopoulou, A., Beratis, I. N., & Beratis, S. (2013). Prenatal tobacco smoke exposure,
risk of schizophrenia, and severity of positive/negative symptoms. Schizophrenia
Research, 148(1–3), 105–110. http://dx.doi.org/10.1016/j.schres.2013.04.031
Stewart, D. W., Cohen, A. S., & Copeland, A. L. (2010). Cigarette smoking across the
schizotypy spectrum. Psychiatry Research, 179(1), 113–115.
http://dx.doi.org/10.1016/j.psychres.2010.04.038
Stouten, L, H., Veling, W., Laan, W., van der Helm, M., & van der Gaag, M. (2015).
Psychosocial functioning in first-episode psychosis and associations with
neurocognition, social cognition, psychotic and affective symptoms. Early
Intervention in Psychiatry, http://dx.doi.org/10.1111/eip.12210
Strassnig, M., Brar, J. S., & Ganguli, R. (2003). Nutritional assessment of patients with
schizophrenia: A preliminary study. Schizophrenia Bulletin, 29(2), 393–397.
http://dx.doi.org/10.1093/oxfordjournals.schbul.a007013
Sugawara, N., Yasui-Furukori, N., Sato, Y., Saito, M., Furukori, H., Nakagami, T., . . .
Kaneko, S. (2014). Dietary patterns are associated with obesity in Japanese
patients with schizophrenia. BMC Psychiatry, 14 Retrieved from
http://dx.doi.org/10.1186/1471-244X-14-184
Thompson, F. E., Subar, A. F., Brown, C. C., Smith, A. F., Sharbaugh, C. O., Jobe, J. B.,
. . . Ziegler, R. G. (2002). Cognitive research enhances accuracy of food
frequency questionnaire reports: Results of an experimental validation study.
Journal of the American Dietetic Association, 102(2), 212–225.
Under Armor. (2005). MyfitnessPal [Computer software]. Baltimore, MD: Author.
van Os, J., Linscott, R. J., Myin-Germeys, I., Delespaul, P., Krabbendam, L. (2009). A
systematic review and meta-analysis of the psychosis continuum: Evidence for a
psychosis proneness-persistence-impairment model of psychotic disorder.
Psychological Medicine, 39(2), 179–195. http://dx.doi.org/10.1017
/S0033291708003814
Vancampfort, D., Probst, M., Sweers, K., Maurissen, K., Knapen, J., & De Hert, M.
(2011). Relationships between obesity, functional exercise capacity, physical
activity participation and physical self-perception in people with
schizophrenia. Acta Psychiatrica Scandinavica, 123(6), 423–430.
http://dx.doi.org/10.1111/j.1600-0447.2010.01666.x
44

Vancampfort, D., Rosenbaum, S., Probst, M., Soundy, A., Mitchell, A. J., De Hert, M., &
Stubbs, B. (2015). Promotion of cardiorespiratory fitness in schizophrenia: A
clinical overview and meta-analysis. Acta Psychiatrica Scandinavica, 132(2),
131–143. http://dx.doi.org/10.1111/acps.12407
Wahlbeck, K., Forsen, T., Osmond, C., Barker, D. J., Eriksson, J. G. (2001). Association
of schizophrenia with low maternal body mass index, small size at birth, and
thinness during childhood. Archives of General Psychiatry, 58(1), 48–52.
Weiser, M., Knobler, H., Lubin, G., Nahon, D., Kravitz, E., Caspi, A., . . . Davidson, M.
(2004). Body mass index and future schizophrenia in Israeli male
adolescents. The Journal of Clinical Psychiatry, 65(11), 1546–1549.
http://dx.doi.org/10.4088/JCP.v65n1117
Wickrama, K., Lee, T. K., Walker O’Neal, C., & Kwon, J. A. (2015). Stress and
rousource pathways connecting early socioeconomic status adversity to young
adults’ physical health risk. Journal of Youth and Adolescence, 44(5), 1109–1124.
http://dx.doi.org/10.1007/s10964-014-0207-7
Wiles, N. J., Zammit, S., Bebbington, P., Singleton, N., Meltzer, H., & Lewis, G. (2006).
Self-reported psychotic symptoms in the general population: Results from the
longitudinal study of the British national psychiatric morbidity survey. The British
Journal of Psychiatry, 188(6), 519–526. http://dx.doi.org/10.1192/bjp.bp
.105.012179
Winkleby, M. A., Jatulis, D. E., Frank, E., & Fortann, S. P. (1992). Socioeconomic status
and health: How education, income, and occupation contribute to risk factors for
cardiovascular disease. American Journal of Public Health, 82(6), 816–820.
World Health Organization. (2012). Global physical activity questionnaire. Retrieved
from World Health Organization website: http://www.who.int/chp/steps/GPAQ
_EN.pdf
Zammit, S., Rasmussen, F., Farahmand, B., Gunnell, D., Lewis, G., Tynelius, P., &
Brobert, G. P. (2007). Height and body mass index in young adulthood and risk of
schizophrenia: A longitudinal study of 1,347,520 Swedish men. Acta Psychiatrica
Scandinavica, 116(5), 378–385. http://dx.doi.org/10.1111/j.1600-0447.2007
.01063.x
Ziaaddini, H., Kheradmand, A., & Vahabi, M. (2009). Prevalence of cigarette smoking in
schizophrenia patients compared to other hospital admitted psychiatric
patients. Addiction Health, 1(1), 38–42.

45

Appendix A
Schizophrenia-Spectrum Continuum and Symptomatology
Schizophrenia-spectrum disorders (SSDs) are viewed on a severity continuum.
Thus, this continuum involves clinical and subclinical expressions of schizophrenia. On
the clinical end, individuals experience significant impairments in daily functioning.
These expressions are currently recognized through six diagnoses within the Diagnostic
and Statistical Manual of Mental Disorders (APA, 2013). On the subclinical (low) end of
the continuum the term schizotypy expresses the presence of atypical behaviors,
experiences, ad beliefs, that are not clinically impairing, yet believed to indicate greater
risk towards the later development of schizophrenia (Meehl, 1962). These subclinical
symptoms seen in schizotypy resemble the three main categories of symptoms in
schizophrenia- spectrum disorders such as positive symptoms, negative symptoms, and
symptoms of disorganization (American Psychiatric Association. 2013). At clinically
significant levels, positive symptoms include extra sensory (hallucinatory) experiences
and delusional beliefs. At the subclinical level, these symptoms would be present in an
attenuated form where the individual may have milder, more fleeting, anomalous sensory
experiences (e.g., occasionally hearing one’s name called when no one is around) or
beliefs (e.g., the sense someone is after you) that are considered without total conviction.
At the clinical level, negative symptoms involve impairments such as diminished reward
pursuit (avolition), lack of sensitivity towards pleasure (anhedonia), or dampened
emotional expression (flat affect). In schizotypy, milder, negative symptoms involve poor
interpersonal relationships and constricted affect. At clinical levels, symptoms of
disorganization may resemble jumbled speech or irregular body movements (American
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Psychiatric Association. 2013). While at the lower end of the spectrum (subclinical) these
would be expressed as “odd” and eccentric behaviors.
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Appendix B
Schizotypy and Risk for Schizophrenia
The presence of schizotypy is believed to represent an indication for a latent
vulnerability towards schizophrenia, with approximately eight percent of individuals with
schizotypy later developing clinical schizophrenia (Van Os, Linscott, Myin-Germeys,
Delespaul, & Krabbendam, 2008). Furthermore, having a biological risk towards
schizophrenia may translate to an approximately 15-fold increase in risk (Meyer &
Weaver, 2007). Thus, gaining a heightened knowledge of potential factors that contribute
to the development of schizophrenia in those with schizotypy may lead to a greater
understanding in the health behaviors of those with manifest symptomatology (i.e., those
diagnosed with schizophrenia).
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Appendix C
24-Hour Recall Scoring System
Calories
1= within normal ranges
2=More than recommended (500 calories greater than recommended)
3= significantly more than recommended (1000 calories greater than recommended)
4= Less than recommended (500 calories less than recommended)
5= significantly less than recommended (1000 calories less than recommended)
Sugar
1= equal to recommended value (+/- 4)
2= more than recommended (less than 20grams more)
3=Twice the recommended daily value
4= less than recommended
5= Consumed less than 2 times the daily value
Saturated Fat
1= 5% or less of daily calories in saturated fat
2= 6% or less of daily calories in saturated fat but more than 5%
3= Greater than recommended value
Protein
1= Recommended Value (+/- 20)
2= above recommended
3= below recommended
Carbohydrates
1= within normal ranges (Based off of caloric consumption)
2= More than recommended
3= significantly more than recommended
4= Less than recommended
5= significantly less than recommended
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Appendix D
Dietary Habits Interview
The dietary habits interview was developed based on three dietary measures and the
schizophrenia literature. These measures include the Eating Habits Questionnaire (Dana
Farber Institute), the Dietary Screener Questionnaire (National Cancer Institute, 2009)
and the Percentage energy from fat screener (NCI, 2000). Questions inquired about
typical dietary choices or those that occurred in the last week.
Typical Dietary Choice Questions
1. How many meals do you typically eat a day?
2. How long after you first wake do you have your first meal?
3. When you go out to eat how often do you finish your entire meal?
o Always
o Sometimes
o Never
4. Do you snack after 8 PM?
5. When eating chicken how often do you keep the skin on?
o Always
o Sometimes
o Never
6. When preparing meals at home, how much of the visible fat do you remove
before eating?
o All of the visible fat
o Most of the visible fat
o A small amount of the visible fat
o None of the visible fat
7. When you go out do you typically ask for modifications in your meals that
involve healthier alternatives? For example, asking for a side salad instead of
French fries; requesting salad dressing on the side so you can control the amount
you use?
o No
o Yes
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Past Week Questions
1. Over the past week how many times did you eat out?
2. During the past week, how often did you drink regular soda or pop that contains
sugar including diet drinks? Do not include sugar-free items.
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
3. During the past week, how often did you eat chocolate or any other types of
candy? Do not include sugar-free candy.
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
4. During the past week, how often did you eat cookies, cake, pie, or brownies? Do
not include sugar-free items.
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
5. During the past week, how often did you eat pastries such as doughnuts, sweet
rolls, Danish muffins, pan dulce (Mexican/ Latin American Pasty) or pop tarts?
Do not include sugar free items.
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
6. During the past week, how often did you eat fruit? Include fresh, frozen, or
canned fruit? Do not include juices.
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
7. During the past week, have you eaten any tomato’s string beans, broccoli,
cabbage, cauliflower, or Brussel sprouts?
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
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8. During the past week, how often did you eat green leafy or lettuce salad, with or
without vegetables?
Circle the frequency that corresponds with response
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 + (Specify)
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