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ABSTRACT

Health literacy has gained significant importance and prominence over the years. Higher
education students go through a period of transaction, during which they are exposed to
certain circumstances and risks that can unconsciously lead them to adopt consumption habits
and behaviors that are very harmful to their health. Smoking, in both its traditional or
electronic form and unhealthy sleep patterns are examples of these habits. Keeping this in
mind, this study analyzes the relationship between health literacy, tobacco consumption, and
sleep quality. It focuses on understanding how health literacy can influence tobacco
consumption and sleep quality among higher education students. Measurement tools were
used to assess health literacy, nicotine dependence related to tobacco consumption, and
sleep quality among these students, specifically the Health Literacy Survey Questionnaire
(HLS1e-Q12), the Fagerstrom Test for Nicotine Dependence (FTND), and the Pittsburgh Sleep
Quality Index (PSQl), respectively. The main conclusions of this study highlight that tobacco
consumption is negatively correlated with sleep quality, while an increase in health literacy is
associated with a reduction in tobacco consumption and an improvement in sleep quality
among higher education students.
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1. INTRODUCTION

The prevalence of low health literacy levels remains a significant concern (Espanha et al.,
2015), even though the topic has become increasingly relevant over the years (Sgrensen et
al., 2012). Given the benefits that higher levels of health literacy can bring to people's lives, it
is extremely important that this topic is increasingly addressed and understood (Nutbeam,
2000).

Entering higher education is a period surrounded by many challenges (Rababah et al., 2019).
For some students, it is a time that brings a lot of stress and anxiety due to the pressure to
achieve specific goals and the need to fit into society (Alves et al., 2021). It also marks a crucial
transition to adulthood, which generally requires a higher level of autonomy, responsibility,
independence, and balance between academic, social, and professional life (Bistricky et al.,
2018; Goetz & Teixeira, 2020).

During this phase, students may develop certain habits that, directly or indirectly, can be very
harmful to their health (Sarhan et al., 2021). These habits are often linked to unhealthy eating
and sleeping patterns as well as to the consumption of tobacco, alcohol, or drugs (Bistricky et
al., 2018). It is also important to note that, given the prevalence of risk behaviors and
indifference among higher education students, they become more vulnerable to developing
Chronic Non-Communicable Diseases (NCDs) (Goetz & Teixeira, 2020), which, according to the
World Health Organization (WHO), are "the major cause of adultiliness and death in all regions
of the world" (World Health Organization, 2005).

Tobacco consumption, whether in its traditional or electronic form, still plays a very active role
in these students’ lives and can consequently lead to poor sleep quality (World Health
Organization, 2021). Therefore, it is essential to be aware and informed about the health
issues linked to these habits and to understand their harmful effects. This need for knowledge
is connected to health literacy, which represents the cognitive and social skills that determine
individuals” motivation and ability to obtain, comprehend, and apply information to promote
and maintain good health (Nutbeam, 1998).

In this regard, the main objective of this study is to understand, through a descriptive cross-
sectional study, how health literacy is associated with tobacco consumption and the quality
of sleep among higher education students.



2. LITERATURE REVIEW

2.1. HEeALTH LITERACY

The concept of Health Literacy (HL) has been prominent for at least 5 decades (Sgrensen et
al., 2012), and its understanding is associated with broader levels of literacy (Nutbeam, 1998).
Although the concept appeared in the 1970s, formal definitions only emerged two decades
later and have since evolved. Therefore, there is no single, definitive interpretation of health
literacy.

A narrower definition of the concept is related to the active involvement of patients in the
planning and implementation of therapeutic regimes, emphasizing their ability to apply and
understand literacy skills when engaging health-related materials (Nutbeam, 2000; Parker et
al., 1995). In contrast to the previous definition, health literacy also represents an individual's
cognitive and social abilities to access, understand, evaluate, and apply information that
determines motivation and the ability to promote and maintain good health, making
judgments and decisions about care and health promotion and disease prevention at an
individual and community level (Nutbeam, 1998; S¢rensen et al., 2012).

Nutbeam (2000) identified three distinct levels of literacy that progressively reflect greater
autonomy and personal empowerment in decision-making. In a first instance, he presented
functional health literacy, which entails the reading and writing skills necessary for effective
functioning in everyday situations. From a more communicative perspective, he presented
interactive health literacy, which covers more advanced social, cognitive, and literacy skills
that enable individuals to actively participate in everyday activities by extracting and applying
information. Finally, applying a more critical analysis, he also presented critical health literacy,
which involves using the above skills to critically analyze information and exercise greater
control over life events (Nutbeam, 2000).

In 2006, a new definition of health literacy emerged, emphasizing individuals' increased
control over their health, their ability to seek information, and their responsibility in health-
related matters. These authors defined HL as "the ability to make sound health decisions in
the context of everyday life - at home, in the community, at the workplace, in the health care
system, the marketplace, and the political arena." (Hopkins, 2006).

When discussing levels of health literacy, it is evident that lower levels of HL tend to be
associated to a more significant number of risk behaviors and poorer health outcomes
(Campos et al., 2022), as well as socio-economic disadvantages and difficulties in fully
engaging in society and achieving specific life goals, which, in turn, contribute to a lower
quality of life (Hopkins, 2006). Looking at it from the opposite perspective, higher levels of HL
can be very advantageous when it comes to individuals obtaining health-related information



and applying it to their modus vivendi to modify and improve their state of health and develop
healthier behaviors (Nutbeam, 2000).

In 2011, a European Health Literacy Survey (HLS-EU) was conducted across eight countries. In
2015, Portugal joined this initiative to assess the health literacy levels of its population and to
identify and explore the main problems and potential strategies for improvement in this field
(Espanha et al., 2015). According to the survey, 11% of the Portuguese respondents were
characterized as having an inadequate level of HL, and around 38% had a problematic level of
HL. This survey also revealed that the highest levels of health literacy were found among the
younger and more qualified population. However, the proportion of the population with lower
levels of health literacy was still relatively significant. Among participants aged between 15
and 25, 30.9% had problematic levels of health literacy, and 2.7% had inadequate levels.
Similarly, for those aged between 26 and 35, the percentages were 32.4% and 3.8% for the
same levels. Even among those with a “higher” level of education, 27.8% and 5.6% also had
the same levels of health literacy.

On the other hand, a more recent study (Arriaga et al., 2022) revealed some improvements in
the health literacy levels of the Portuguese population. The findings showed that only 7.5% of
the participants had an inadequate level of HL, and 22% had a problematic level. Additionally,
based on the collected sample, 70% of the Portuguese population had high levels of health
literacy.

2.2. ToBAcco CONSUMPTION

In addition to other components, tobacco, whether in its traditional or electronic form,
contains nicotine, which is the primary element responsible for tobacco addiction. This
component has a detrimental effect on sleep architecture, resulting essentially in disturbances
during sleep due to its influence on a region of the central nervous system that regulates the
sleep-wake cycle (Mesquita et al., 2010). Furthermore, nicotine also has an effect on lung
function and airway inflammation, resulting in a greater likelihood of snoring and sleep apnea.
Considering all the consequences associated with tobacco consumption, disturbances in the
sleep structure can be highlighted, such as increased latency, daytime sleepiness, and
decreased sleep efficiency (Araujo et al., 2014).

Nowadays, cigarettes are available in different forms, many of them as alternatives to
traditional cigarettes. However, there is still no scientific evidence that these new products
are not harmful to people's health. Standard electronic cigarettes, or "e-cigarettes", also
contain nicotine and are therefore harmful, even though younger people see them as less
harmful compared to other forms of tobacco (Brett et al., 2020).

In 2020, worldwide, the average rate of tobacco consumption among young people aged 15
to 24 was 14.2%, while the rate for those aged 25 to 34 was 21.7%. According to the World



Health Organization, this rate is expected to continue to decline, reaching an estimated 13.0%
by 2025 (World Health Organization, 2021).

Smoking has been identified as one of the four health behaviors most strongly linked to non-
communicable diseases. In 2016, because of the consequences associated with its
consumption, around six million deaths were recorded (Brandt et al., 2019). Despite the
downward trend and numerous measures and policies adopted to reduce tobacco
consumption over time, its effects continue to have a major impact on the quality of life of
smokers and those around them (Parisod et al., 2016). Statistics have revealed that passive
smoking can be life-threatening. In 2023, the WHO pointed out that 1.3 million non-smokers
will die each year (World Health Organization, 2023).

Some authors have identified that lower levels of HL among adolescents are associated with
a lower perception and evaluation of the consequences of certain health-related behaviors,
including tobacco consumption. According to (Campos et al., 2022), tobacco consumption is
three times more likely in adolescents with low levels of literacy compared with adolescents
with high levels of health literacy. Therefore, preventive measures against tobacco
consumption are especially important among higher education students, given the high
probability of smoking habits established during this period continuing into adulthood
(Parisod et al., 2016).

2.3. SLEEP QUALITY

The proper functioning of the body, daily physical and mental performance, and a good quality
of life are intrinsically linked to a good quality of sleep and health. For this reason, sleep is
seen as a fundamental physiological necessity for human beings with a strong impact on the
quality and longevity of the population (Correia et al., 2022).

Sleep quality literacy is essential for promoting healthier sleep patterns, recognizing potential
sleep problems, and preventing damage to physical and psychosocial health, as well as
professional and academic performance and risk-related behaviors (Almeida et al., 2020).

In this context, the lack of consistent sleep hygiene practices can lead to various
consequences, such as daytime sleepiness, possible sleep disorders, lack of concentration, or
other mental disorders (Hershner & Chervin, 2014). This is particularly significant for higher
education students, who often experience periods of insufficient sleep (Araujo et al., 2014).
Not just based on this indicator, but a good quality of sleep is essential for good academic
performance in higher education students. For these students, poor sleep quality can lead to
a lower level of concentration and motivation, a memory deficit, excessive daytime sleepiness,
and a decline in immunity (Mesquita et al., 2010).



2.4. OBIECTIVES

Following a comprehensive review of the existing literature on the main topics covered in this
thesis and their potential relationships, a study was carried out in universities and polytechnic
institutes throughout Portugal. This study aimed to explore the relationship between health
literacy, tobacco consumption, and sleep quality among higher education students in
Portugal. Therefore, the main objective was to determine how health literacy might affect
tobacco consumption and sleep quality among these students. The study was also supported
by specific goals: to describe individually the levels of health literacy, sleep quality, and
tobacco consumption in higher education students; to understand the association between
health literacy and tobacco consumption; to analyze the association between health literacy
and sleep patterns; and to explore how tobacco consumption is associated with sleep quality.



3. METHODOLOGY

3.1. DaAtA

3.1.1. STUDY DESIGN AND SETTING

A quantitative methodology was used, and an observational cross-sectional study was
conducted between April and November 2024 to analyze this research's goals and the reality
of a sample of Higher Education Students.

3.1.2. SAMPLE AND PARTICIPANTS

In this study, all students aged 18 or over, regardless of their professional status and who had
or were doing at least a Bachelor's degree or a higher level of education (Postgraduate,
Master's, or PhD), were eligible to participate. It is also important to highlight that those who
completed their degree less than a year ago were also eligible. Therefore, a total of 450
guestionnaires were collected, of which 401 (89.11%) were fully completed and subsequently
considered for the analysis.

3.1.3. DATA COLLECTION

Two online questionnaires were administered using the Qualtrics XM tool to achieve a more
representative sample. One was in English, and the other was in Portuguese, allowing
respondents to choose between the two languages. Initially, participants were informed of
the study's objectives and requested to provide their cooperation in its completion. These
qguestionnaires enabled a more detailed analysis of the main objectives of this research, which
are to gain a deeper understanding of health literacy, nicotine dependence related to cigarette
use, and sleep quality among higher education students. These factors were measured
through the Health Literacy Survey Questionnaire (HLS1s-Q12), the Fagerstrom Test for
Nicotine Dependence (FTND), and the Pittsburgh Sleep Quality Index (PSQl), respectively.

In addition to the questions related to the measurement tools mentioned above, the study
also incorporated sociodemographic questions to obtain a more detailed characterization of
the respondents. This data collection included information about their gender, age, academic
qualifications, fields of study, and employment status.

The online questionnaires were distributed across various digital platforms, including
LinkedIn, Facebook, Instagram, and WhatsApp, and were also shared via email with students
from Nova Information Management School and other individuals considered eligible for the
study.

Before conducting this study, approval was secured from the Ethics Committee of NOVA
Information Management School. Eligible participants were invited to participate and assured
that their participation would remain strictly confidential and their identities anonymous.



3.1.4. MEASURES

The present study was based on three indicators that supported its results.

3.14.1.

HEALTH LITERACY SURVEY QUESTIONNAIRE (HLS15-Q12)

Table 3.1. HLS-EU Health Literacy Matrix based on the Conceptual Model

Access/obtain information
relevant to health

Understand information
relevant to health

Process/appraise information
relevant to health

Apply/use information
relevant to health

Healthcare

Ability to accessinformation on
medical and clinical issues

Ability to understand medical
information and derive meaning

Ability to interpret and evaluate
medical information

Ability to make informed
decisions on medical issues

Disease prevention

Ability to access information on
risk factors for health

Ability to understand information
on risk factors and derive meaning

Ability to interpret and evaluate
information on risk factors for
health

Ability to make informed
decisions on risk factors for
health

Health promotion

Ability to update oneselfon
determinants of health in the
social and physical environment

Ability to understand information
on determinants of health in the
social and physical environment

and derive meaning

Ability to interpret and evaluate
information on health
determinantsin the social and
physical environment

Ability to make informed
decisions on health
determinantsin the social and

physical environment

The HLS1.-Q12 is a 12-item questionnaire derived from a more extensive 47-item
questionnaire (HLS-Q47). Through it, it was evaluated the general health literacy among
higher education students, three specific domains of health literacy (health promotion,
disease prevention, and healthcare), as well as four aspects of health-related information
management to access, understand, appraise, and apply information relevant for health
(Table 3.1) (Sgrensen et al., 2013).

Each component of the HL conceptual matrix is represented by an item, with responses
ranging from "Very easy" to "Very difficult". An additional response option of "Don't know" is
available but is treated as missing data for the analysis. Each response is associated with a
numerical value between 1 and 4, where 1 corresponds to “Very difficult”, 2 to “Difficult”, 3
to “Easy”, and 4 to “Very easy”.

The health literacy levels were standardized on a variable metric scale ranging from 0 to 50.
In order to categorize these levels, specific cut-off points were established: below 25 points;
between 26 and 33 points; between 34 and 42 points; and above 43 points. In alignment with
the HLS-EU study categories, these cut-offs were defined as follows: “Inadequate” and
“Problematic” for low health literacy and “Sufficient” and “Excellent” for high health literacy.

3.1.4.2. FAGERSTROM TEST FOR NICOTINE DEPENDENCE (FTND)

The Fagerstrom Test for Nicotine Dependence (Heatherton et al., 1991) is a tool used to
evaluate the level of nicotine dependence in individuals who smoke cigarettes. This test
contains six questions (three multiple-choice items and three yes/no items), which measure
the quantity of cigarettes consumed, the frequency of smoking, and the degree of nicotine
dependence in participants.

Each response is assigned a corresponding score: a score of 0 indicates a “no” answer, while
a score of 1 indicates a “yes” answer. For multiple-choice questions, the scoring ranges from
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0 to 3, reflecting varying levels of dependency. A score of O represents very low dependence,
while 3 represents a very high dependence.

The cumulative score of all the questions determines the level of nicotine dependence of the
respondent, which ranges from 0 to 10. A score of 0 to 2 indicates very low dependence, 3 to
4 indicates low dependence, 5 indicates moderate dependence, 6 to 7 reflects high
dependence, and a total score of 8 to 10 reflects very high dependence.

3.1.4.3. PITTSBURGH SLEEP QUALITY INDEX (PSQ])

The Pittsburgh Sleep Quality Index (Buysse et al., 1989) is a self-report questionnaire designed
to evaluate sleep quality over the course of one month. The PSQl comprises 19 items, of which
only nine actually contribute to the total score. It measures seven scoring components related
to subjective sleep quality, sleep latency, sleep duration, sleep efficiency, use of sleep
medication, and daytime dysfunction.

Each component is scored on a scale from 0 (no difficulty) to 3 (severe difficulty). By summing
the scores from all the seven components, a global score (Global PSQIl Score) is obtained for
each participant. This global score can range from 0 to 21, with higher scores reflecting poorer
sleep quality and with a score greater than 5 suggesting significant sleep difficulties.

3.2. STATISTICAL ANALYSIS

Descriptive statistics were calculated, including mean and standard deviation (SD) for
guantitative variables, as well as absolute and relative frequencies for qualitative variables.
Statistical analysis was conducted using R Studio, with a significance level of p-value < 0.05.

The normality of the data distribution and homogeneity of variances were tested using the
Shapiro-Wilk test and Levene’s test, respectively. A t-test was used to determine if there were
statistically significant differences in health literacy and sleep quality (continuous and
dependent variables) between two groups (categorical and independent variables). For
comparisons involving three or more groups, One-way ANOVA was used to evaluate if at least
one group’s mean differed significantly from the others. A Pearson's Chi-squared test was also
conducted to investigate potential associations between health literacy and other categorical
variables, as well as a Monte Carlo Simulation to explore the relationship between HL and
gender, HL and age, and nicotine dependence and other categorical variables. Additionally,
the adjusted standardized residuals were also subjected to analysis to gain further insight and
to identify which specific groups differ significantly from each other.

In order to have a more accurate analysis, a linear regression analysis was performed, leading
to the development of two multiple linear regression models that identified the potential risk
factors associated with HL. The first model included the significant sociodemographic
variables and the PSQI scores, while the second included the significant sociodemographic
variables, the PSQI scores, and the FTND scores (considering only smokers).



4. RESULTS

4.1.

Table 4.1. Sociodemographic Characteristics of the Participants (n = 401)

SOCIODEMOGRAPHIC CHARACTERISTICS

Qualification

n (%)

Female 198 (49.38%)

Gender Male 196 (48.88%)
Prefer not to answer 7 (1.75%)

18 -24 246 (61.35%)

Age Groups 25-29 134 (33.42%)
30 or more 21 (5.24%)

Academic Bachelor's Degree 221 (55.11%)

Post-Graduate

30 (7.48%)

Master's Degree & PhD's Degree

150 (37.41%)

Type of Polythecnic 167 (41.65%)
Institution University 234 (58.35%)

- - S
Area of Study Health & Life Scu.ences. 114 (28.43%)
Others than Health & Life Sciences | 287 (71.57%)
Non-Student-Worker 154 (38.40%)

Student-Worker

Student-Worker 247 (61.60%)

The total sample was comprised of 401 participants, with a nearly equal distribution of male
and female respondents. The mean age of the participants was 24 + 3.17 years, as most of the
sample (61.35%) was aged between 18 and 24. The majority of participants (55.11%) had
completed or were completing a bachelor's degree, and 58.35% had attended or were
attending university. Regarding the area of study, 287 students (71.57%) were enrolled in
courses unrelated to the areas of health and life sciences, and most participants (61.60%)
worked and studied at the same time (Table 4.1).

4.2. HEeALTH LITERACY SURVEY QUESTIONNAIRE (HLS19-Q12)

Health literacy among higher education students was evaluated, revealing an average HL score
of 33.835 + 7.274, which suggests, on average, that these students have a “sufficient” level of
health literacy.

Through the results of the HLS19-Q12, which are summarized in Table 4.2, it can be concluded
that for all the questions presented in the respective questionnaire, the majority of the
participants considered it “easy” to find, understand, judge, and follow or decide health-
related information.



Table 4.2. Results of the Health Literacy Survey Questionnaire - HLS19-Q12- (n (%))

On a scale from very easy to very difficult, how . .
e e e agte Very Difficult Difficult Easy Very Easy Don't Know
... find information on treat  ill
iy ormf;:’tnc‘;:c:: \23;“5 ot ffinesses 8 (2.00%) 71 (17.71%) 236 (58.85%) 86 (21.45%) 0 (0.00%)
“”demanix:::gcd: nelnedicat 10 (2.49%) 66 (16.46%) 246 (61.35%) 79 (19.70%) 0 (0.00%)
Y’
- judge ;:';:i‘:i":ff;:’;‘: Zst?j:::tages of 8 (2.00%) 92 (22.94%) 248 (61.85%) 52 (12.97%) 1(0.25%)
... follow the instructions on medication? 4 (1.00%) 31(7.73%) 217 (54.11%) 148 (36.91%) 1(0.25%)
... find information on how t tal
e 10 (2.49%) 80 (19.95%) 237 (59.10%) 74 (18.45%) 0 (0.00%)
health problems like stress or depression?
... understand why you need health screenings? 6 (1.50%) 50 (12.47%) 178 (44.39%) 167 (41.65%) 0 (0.00%)
- judge if the '::;f’a‘a_z":;:';:';alth risks in the 9(2.24%) 84 (20.95%) 243 (60.60%) 61 (15.21%) 4(1.00%)
1a I 1 7
... decide how you can protect yourself from
illness based on :dvice fer fam‘;ly and friends? 5(1.25%) 102 (25.44%) 226 (56.36%) 68 (16.96%) 0(0.00%)
... find information on healthy activities such
LIRS LD STEEs 3(0.75%) 53 (13.22%) 206 (51.37%) 138 (34.41%) 1(0.25%)
exercise, healthy food and nutrition?
... understand information on food packaging? 4 (1.00%) 51(12.72%) 232 (57.86%) 113 (28.18%) 1(0.25%)
.. judge which everyday behaviour is related t
D= i evjxrar:’e:tha?v'ou”s relatedto 8 (2.00%) 68 (16.96%) 253 (63.09%) 71 (17.71%) 1(0.25%)
... make decisions to improve your health? 5(1.25%) 84 (20.95%) 227 (56.61%) 85 (21.20%) 0 (0.00%)

According to Figure 4.1, 56% of the participants revealed to have a “sufficient” HL, 22% a
“problematic” HL, 17% an “inadequate” HL, and just 5% an “excellent” HL. Overall, this
indicates that, despite the low expression of the “excellent” category in the sample, there are
more participants showing higher levels of health literacy (“excellent” and “sufficient” levels)
than lower levels of health literacy (“problematic” and “inadequate” levels).

Figure 4.1. General Health Literacy (%)

5%
17%

22%

56%

Inadequate Problematic Sufficient Excellent

Regarding the domains of health literacy, these were also calculated by grouping together all
the HLS19-Q12 items corresponding to each domain: health promotion, disease prevention,
and health care. The results are reflected in Table 4.3, which shows that disease prevention
and health care domains have the lowest levels of HL, and the health promotion domain has
the highest levels of HL.
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Students revealed that it is more difficult to evaluate information about risk factors for their
health (disease prevention), as 20.70% of them showed an inadequate level in this domain.
The same is true when it comes to evaluating medical information and complying with medical
advice, where 37.41% of these students showed a problematic level in the healthcare domain.
In contrast to the other two domains, the students were able to update themselves regularly
on the determinants of health (health promotion), since 39.40% showed a sufficient level of
HL and 9.23% an excellent level of HL in this domain.

Table 4.3. Domains of General Health Literacy (%)

Health Promotion Disease Prevention Health Care
Inadequate 15.71% 20.70% 18.45%
Problematic 35.66% 35.41% 37.41%
Sufficient 39.40% 38.40% 35.91%
Excellent 9.23% 5.49% 8.23%

The HLS19-Q12 also assessed higher education students' ability to access, understand,
appraise, and apply health-related information (Table 4.4). Students seem to have difficulties
in all the above aspects, as 44.89% of them presented problematic levels in accessing health-
related information, 39.90% in understanding information, 58.60% in appraising information,
and 55.36% in applying information. However, it should be noted that 21.95% and 24.94% of
these students revealed sufficient and excellent levels in understanding health literacy
information.

Table 4.4. Aspects of Health-Related Information Management (%)

Access Information Understand Information Appraise Information Apply Information
Inadequate 16.21% 19.20% 20.45% 12.22%
Problematic 44.89% 39.90% 58.60% 55.36%
Sufficient 19.70% 21.95% 9.23% 15.46%
Excellent 19.20% 24.94% 11.72% 16.96%

The statistical analysis conducted (Table 4.5) revealed that there is a significant discrepancy
between the mean scores of the HLS19-Q12 in the following sociodemographic variables:
gender (p < 0.001), academic qualification (p < 0.001), and area of study (p < 2.2e-16). Female
students presented an average score of 35.2 and male students, an average score of 32.7,
suggesting that women have higher levels of health literacy than men. The small percentage
of students that were doing or had done a post-graduate showed lower HL levels than the
others who were doing or had done a bachelor’s degree, a master’s degree or a PhD,
presenting an average score of 29.1. Regarding the area of study, it was also clear that
students enrolled in health and life sciences courses had higher average scores of HL than
those enrolled in courses unrelated to the areas in question, presenting an average score of
39.2.
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Table 4.6 also revealed that health literacy levels are significantly (p-value < 0.05) associated
with higher education students’ gender, academic qualification, area of study, and
professional status.

Table 4.5. Two Sample t-test & One-Way ANOVA test - HLS19-Q12

Gender n Mean Standard Deviation p-value
Female 198 (49.38%) 35.2 6.07 <0001
Male 196 (48.88%) 32.7 8.20
Age Groups n Mean Standard Deviation p-value
18 -24 246 (61.35%) 34.0 6.87
25-29 134 (33.42%) 33.4 8.12 0.397
30 or more 21 (5.24%) 35.7 7.11
Academic Qualification n Mean Standard Deviation p-value
Bachelor's Degree 221 (55.11%) 34.2 6.71
Post-Graduate 30 (7.48%) 29.1 7.54 <0.001
Master's Degree & PhD's Degree 150 (37.41%) 34.3 7.84
Type of Institution n Mean Standard Deviation p-value
Polythecnic 167 (41.65%) 33.5 6.87 0.3653
University 234 (58.35%) 34.2 7.63
Area of Study n Mean Standard Deviation p-value
Health & Life Sciences 114 (28.43%) 39.2 5.39 <2.2e-16
Others than Health & Life Sciences 287 (71.57%) 31.8 6.90
Student-Worker n Mean Standard Deviation p-value
Non-Student-Worker 154 (38.40%) 34.8 6.17 0.062
Student-Worker 247 (61.60%) 33.4 7.92

Table 4.6. Pearson's Chi-squared test (HLS19-Q12)

p-value
Gender 3.541e-06
Age Groups 0.485
Academic Qualification 0.002
Type of Institution 0.336
Area of Study <2.2e-16
Student-Worker 0.040

Two multiple linear regression models were developed in order to identify potential risk
factors associated with health literacy. The first model included the significant
sociodemographic variables and the PSQI scores, while the second included the significant
sociodemographic variables, the PSQI scores, and the FTND scores (considering only smokers),
where it can be concluded that HL is associated with sleep quality and nicotine dependence,
which can be seen in Annex A, Figure 1 e Figure 2.

4.3. FAGERSTROM TEeST FOR NICOTINE DEPENDENCE (FTND)

The respondents answered the question, “Do you currently smoke?” to which 46.13% of the
sample (185 respondents) answered “yes” and 216 respondents (53.87%) answered “no”. For
the analysis of nicotine dependence, only those who answered “yes” were considered: 48
women, 131 men, and 6 who preferred not to indicate their gender.

According to Table 4.7, the majority of students who reported having smoking habits were
aged between 18 and 24 (62.70%), were doing or had done a bachelor's degree (52.43%), in
courses not related to health or life sciences (83.24%), at a university (55.14%), and were only
dedicated to their studies (67.03%).
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The statistical analysis conducted reveals significant evidence (p-value < 0.05) that nicotine
dependence differs between females and males, across the three age groups specified,
depending on the type of institution frequented and between non-student workers and
student workers (Table 4.7).

Table 4.7. Pearson's Chi-squared test with a simulated p-value (FTDN)

Gender n Mean Standard Deviation p-value

Female 48 (25.95%) 3.65 2.27 0.0004
Male 131 (70.81%) 478 1.79

Age Groups n Mean Standard Deviation p-value
18-24 116 (62.70%) 4.40 2.13

25-29 62 (33.51%) 4.79 1.60 0.037
30 or more 7 (3.78%) 4.14 2.34

Academic Qualification n Mean Standard Deviation p-value
Bachelor's Degree 97 (52.43%) 4.41 2.13

Post-Graduate 21 (11.35%) 5.19 1.60 0.195
Master's Degree & PhD's Degree 67 (36.22%) 4.46 1.83

Type of Institution n Mean Standard Deviation p-value

Polythecnic 83 (44.86%) 4.27 2.10 0.004
University 102 (55.14%) 4.73 1.86

Area of Study n Mean Standard Deviation p-value

Health & Life Sciences 31 (16.76%) 3.52 2.16 0.227
Others than Health & Life Sciences 154 (83.24%) 4.72 1.88

Student-Worker n Mean Standard Deviation p-value

Non-Student-Worker 61 (32.97%) 4.02 2.29 0.053
Student-Worker 124 (67.03%) 4.77 1.76

The results of the FTND are summarized in Table 4.8, indicating that 34.59% of eligible
respondents smoke their first cigarette 6 to 30 minutes after waking up. More than half of the
students (62.70%) report that they do not struggle to refrain from smoking in places where it
is prohibited, and 61.62% would hate to give up their first cigarette of the morning. With
regard to cigarettes smoked per day, 46.49% of students smoke between 11 and 20 cigarettes
daily, 59.46% smoke more frequently in the first few hours after waking up than during the
rest of the day, and 52.97% smoke even when they are very ill, spending most of the day in
bed. Overall, this study concluded that higher education students have moderate nicotine
dependence, with the highest percentages falling into low and high nicotine dependence:
30.81% and 32.43%, respectively, as illustrated in Table 4.9.

Table 4.8. Results of the Fagerstrom Test for Nicotine Dependence - FTND - (n (%))

After 60 mi S 31 - 60 mi S 6 - 30 mi Within 5 mi Within 5 minut
1. How soon after you wake up do
you smoke your first cigarette? 40 (21,62%) 40 (21,62%) 64 (34,59%) 41 (22,16%) 41 (22,16%)
2. Do you find it difficult to refrain No Yes
from smoking in places where it is
forbidden (e.g., in church, at the 116 (62,70%) 69 (37,30%)
library, in the cinema)?
All Others The first one in the morning
3. Which cigarette would you hate
most to give up? 71 (38,38%) 114 (61,62%)
10 or less 11-20 21-30 31 or more 31 or more
4. How many cigarettes per day do
you smoke? 67 (36,22%) 86 (46,49%) 28 (15,14%) 4(2,16%) 4(2,16%)
5. Do you smoke more frequently No es)
during the first hours after waking 75 (40,54%) 110 (59,46%)
than during the rest of the day? ! ’
No Yes
6. Do you smoke when you are soill
that you are in bed most of the day? 87 (47,03%) 98 (52,97%)
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Table 4.9. Classification of Dependence - FTDN Scores - (n (%))

Classification of Dependence
Very Low (0 -2) 28 (15,14%)
Low (3 - 4) 57 (30,81%)
Moderate (5) 36 (19,46%)
High (6 -7) 60 (32,43%)
Very High (8 - 10) 4(2,16%)
Mean + SD
4519 £ 1.976

At the end of this test, a final question was asked about the type of tobacco consumed by the
students. The results revealed that industrialized cigarettes are the most commonly used by
these individuals, with a prevalence of 70.81% (Table 4.10).

Table 4.10. Types of tobacco (n (%))

Types of Tobacco
Industrialized cigarette 131 (70.81%)
Cigarillo 5(2.70%)
Narghile (Shisha, water pipe, ...) 15 (8.11%)
Electronic cigarettes 33 (17.84%)
Pipes e Bongs 1(0.54%)

The linear regression models conducted indicate that poorer sleep quality (higher PSQl scores)
is associated with increased nicotine dependence (p = 0.042), that male students have higher
nicotine dependence than female students (p = 0.0006) and the same is true for students
enrolled in courses not related to health or life sciences compared to others enrolled in
courses related to health or life sciences (p = 0.002), as can be seen in Annex A, Figure 3.

4.4. PITTSBURGH SLEEP QUALITY INDEX (PSQI)

The PSQI was completed for all the 401 participants, and their responses are summarized in
Table 4.11. The first four questions were open-ended and, therefore, are not included in the
table. This questionnaire was based on the respondents' sleeping habits over the past month,
according to the date of each individual's response.
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Table 4.11. Results of the Pittsburgh Sleep Quality Index - PSQI - (n (%))

5. During the past month, how often have you had trouble
sleeping because you...

Not during the past month

Less than once a week

Once or twice a week

Three or more times a week

a) Cannot get to sleep within 30 minutes 101 (25.19%) 152 (37.91%) 78 (19.45%) 70 (17.46%)
b) Wake up in the middle of the night or early morning 78 (19.45%) 159 (39.65%) 103 (25.69%) 61 (15.21%)
c) Have to get up to use the bathroom 101 (25.19%) 171 (42.64%) 99 (24.69%) 30 (7.48%)
d) Cannot breathe comfortably 231 (57.61%) 113 (28.18%) 46 (11.47%) 11 (2.74%)
e) Cough or snore loudly 194 (48.38%) 122 (30.42%) 67 (16.71%) 18 (4.49%)
f) Feel too cold 228 (56.86%) 97 (24.19%) 44, (10.97%) 32 (7.98%)
g) Feel too hot 161 (40.15%) 156 (38.90%) 62 (15.46%) 22 (5.49%)
h) Have bad dreams 147 (36.66%) 149 (37.16%) 92 (22.94%) 13 (3.24%)
i) Have pain 226 (56.36%) 119 (29.68%) 42 (10.47%) 14 (3.49%)
j) Other reason(s), please describe: 0 (0.00%) 0 (0.00%) 2 (0.50%) 11 (2.74%)
Very good Fairly good Fairly bad Very bad

6. During the past month, how would you rate your sleep quality
overall? 79 (19.70%) 227 (56.61%) 75 (18.70%) 20 (4.99%)

Not during the past month

Less than once a week

Once or twice a week

Three or more times a week

7. During the past month, how often have you taken to

help you sleep (prescribed or “over the counter”)? 267 (66.58%) 103 (25.69%) 21 (5.24%) 10 (2.49%)
8. During the past month, how often have you had trouble stayin
e I v ow POILEE M DB 161 (40.15%) 155 (38.65%) 57 (14.21%) 28 (6.98%)
awake while driving, eating meals, or engaging in social activity?
No problem at all Only a very slight prob S hat of a p A very big problem

9. During the past month, how much of a problem has it been for
you to keep up enough enthusiasm to get things done?

77 (19.20%)

174 (43.39%)

119 (29.68%)

31(7.73%)

No bed partner or rorommate

Partner/room mate in other

Partner in same room. but

Partner in same bed

room not same bed

10. Do you have a bed partner or room mate?

174 (43.39%) 27 (6.73%) 106 (26.43%) 94 (23.44%)

If you have a room mate or bed partner, ask him/her how often in
the past month you have had:

Not during the past month Less than once a week Once or twice a week Three or more times a week

a) Loud snoring 55 (13.72%) 72 (17.96%) 49 (12.22%) 24 (5.99%)
b) Long pauses between breaths while asleep 88 (21.95%) 68 (16.96%) 37(9.23%) 7 (1.75%)
c) Legs twitching or jerking while you sleep 120 (29.93%) 49 (12.22%) 22 (5.49%) 9 (2.24%)
d) Episodes of disorientation or confusion during sleep 100 (24.94%) 79 (19.70%) 13 (3.24%) 8 (2.00%)
e) Other restlessness while you sleep, please describe: 0 (0.00%) 0 (0.00%) 0 (0.00%) 1(0.25%)

According to participants’ responses, 58.35% of higher education students usually went to bed
at night between 23:00 and 00:00, while 81.05% took up to 30 minutes to fall asleep.
Additionally, 67.83% woke up in the morning between 06:30 and 08:00, and 75.81% reported
getting between 6 and 8 hours of actual sleep at night.

Several factors have been identified as contributors to the sleep disturbances experienced by
these students. Based on the range of reasons enumerated in question 5 of the survey under
analysis, it was determined that many students faced trouble sleeping, essentially because
they could not fall asleep within 30 minutes (36.91%), because they had to wake up in the
middle of the night or early in the morning (40.90%) and because they had to get up to go to
the bathroom (32.17%).
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According to Table 4.12, 227 of the students surveyed had fairly good subjective sleep quality,
and 186 had fairly good sleep latency. Notably, 34.41% of the participants slept more than 7
hours, and 81.55% had at least 85% efficient sleep. When it came to sleep disturbances, 297
students experienced them less than once a week, 267 did not use sleep medication, and
50.62% of the students had little difficulty being alert or awake during the day. Overall, 266
(66.33%) of the higher education students were identified as poor sleepers (PSQl > 5) (Table
4.13), since the average PSQI global score calculated by summing the component scores was
6.696 + 2.793. This average exceeds the cut-off point suggested for those considered “good
sleepers” (5), indicating significant sleep difficulties among the participants.

Table 4.12. Components Scores — PSQIl — (n (%))

Very good Fairly good Fairly bad Very bad
Component 1: Subjective sleep quality 79 (19.70%) 227 (56.61%) 75 (18.70%) 20 (4.99%)
Component 2: Sleep latency 73 (18.20%) 186 (46.38%) 101 (25.19%) 41 (10.22%)
Component 3: Sleep duration 138 (34.41%) 115 (28.68%) 108 (26.93%) 40 (9.98%)
Component 4: Sleep efficiency 327 (81.55%) 57 (14.21%) 8 (2.00%) 9 (2.24%)
Component 5: Sleep disturbance 8 (2.00%) 297 (74.06%) 96 (23.94%) 0 (0.00%)
Component 6: Use of sleep medication 267 (66.58%) 103 (25.69%) 21 (5.24%) 10 (2.49%)
Component 7: Daytime dysfunction 51 (12.72%) 203 (50.62%) 122 (30.42%) 25 (6.23%)

Table 4.13. Global PSQI Scores (n (%))

PsQl <5 PsQl >5
(n=135) (n=266)
Female 73 (54.07%) 125 (46.99%)
Gender Male 59 (43.70%) 137 (51.50%)
Prefer not to answer 3(2.22%) 4 (1.50%)
18 -24 93 (63.89%) 153 (57.52%)
Age Groups 25-29 34 (25.19%) 100 (37.59%)
30 or more 8 (5.93%) 13 (4.89%)
. Bachelor's Degree 80 (59.26%) 141 (53.01%)
Academic
e . Post-Graduate 13 (9.63%) 17 (6.39%)
Qualification
Master's Degree & PhD's Degree 42 (31.11%) 108(40.60%)
Type of Polythecnic 68 (50.37%) 99 (37.22%)
Institution University 67 (49.63%) 167 (62.78%)
H 1 0, 0,
Area of Study Health & Life Suf:nces. 48 (35.56%) 66 (24.81%)
Others than Health & Life Sciences 87 (64.44%) 200 (75.19%)
- - 0, 0,
Student-Worker Non-Student-Worker 66 (48.89%) 88 (33.08%)
Student-Worker 69 (51.11%) 178 (66.92%)

Upon analyzing the statistical results from the PSQl, it was concluded that there is a
statistically significant discrepancy between the mean scores obtained from this test in
relation to age groups (p = 0.014), academic qualification (p = 0.009), type of institution (p =
0.013), area of study (p = 0.001), and professional status (p = 0.020). Students aged 25 to 29
presented the worst average sleep quality score (7.27) among the three age groups studied.
Comparing the other significant sociodemographic variables, the worst average sleep quality
score was observed in higher education students who were doing or had already done a
master’s degree or a PhD (7.23), in courses not related to health or life sciences (6.98), at a
university (6.99), and for those who had to balance their studies with professional
commitments (6.95), as can be seen in Table 4.14.
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Table 4.14. Two Sample t-test & One-Way ANOVA test — PSQl

Gender n Mean Standard Deviation p-value
Female 198 (49.38%) 6.68 2.91 0.880
Male 196 (48.88%) 6.72 2.70
Age Groups n Mean Standard Deviation p-value
18-24 246 (61.35%) 6.41 2.65
25-29 134 (33.42%) 7.27 2.93 0.014
30 or more 21 (5.24%) 6.33 3.09
Academic Qualification n Mean Standard Deviation p-value
Bachelor's Degree 221 (55.11%) 6.43 2.71
Post-Graduate 30 (7.48%) 6.00 1.93 0.009
Master's Degree & PhD's Degree 150 (37.41%) 7.23 2.98
Type of Institution n Mean Standard Deviation p-value
Polythecnic 167 (41.65%) 6.29 2.54 0.013
University 234 (58.35%) 6.99 2.93
Area of Study n Mean Standard Deviation p-value
Health & Life Sciences 114 (28.43%) 5.97 2.89 0.001
Othersthan Health & Life Sciences 287 (71.57%) 6.98 2.70
Student-Worker n Mean Standard Deviation p-value
Non-Student-Worker 154 (38.40%) 6.29 2.87 0.020
Student-Worker 247 (61.60%) 6.95 2.72

17




5. DISCUSSION

This study began by characterizing 401 higher education students and examining their levels
of health literacy, smoking habits, and sleep patterns.

5.1. HEALTH LITERACY

The results indicated that 39% of higher education students have a limited health literacy
(problematic or inadequate), and 61% have an adequate level (sufficient or excellent). In a
study of university students at Tribhuvan University in Nepal (Bhusal et al., 2021), the opposite
reality was found: 60.8% of students had limited health literacy. Like them, some other
authors have reached very similar conclusions (Amaral et al., 2021; Pedro et al., 2022; Rosario
et al., 2024). However, the reality may be different when it comes to the United States and
Canada, where better levels of health literacy have been reported among higher education
students (Hansen et al., 2015; Joseph et al., 2016).

Considering the domains of health literacy - health promotion, disease prevention, and health
care - the students in this study showed higher levels of health literacy in the health promotion
dimension, and although they seemed to have difficulties in accessing, understanding,
evaluating, and applying health-related information, they found it easier to understand the
information, as they showed higher levels in this aspect. This study is thus in line with what
was also concluded in a study of (Arriaga et al., 2022).

In the lower HL levels, the male gender represents 58.06% of the category. At the highest
levels of HL, the female gender stood out, with 54.07% of the category. In a study of university
students in Turkey (Uysal et al., 2020), women were found to have a higher average HL score
than men. Like him, other authors have also come to the same conclusion, such as (Wang et
al., 2013) those who associated a healthier profile with female students. Contrary to what was
found in this study, a study carried out in Nepal (Bhusal et al., 2021) also concluded that
women are more likely to have limited health literacy than men.

In terms of age group, despite the fact that they are very small in the sample and the
difference between age groups is not that significant, it was the older students (30 or over)
who showed a less limited level of HL when compared to the younger students. The same was
found in other studies (Amaral et al., 2021; Rosario et al., 2024) where the highest levels of HL
were found in older students. However, it was found that the middle age group (25-29) was
the one that stood out as having the highest number of students with problematic or
inadequate levels of HL.

With regard to academic level, this study also found that students with a bachelor's degree
were the ones who were more likely to have both more limited and less limited levels of HL,
representing 49.68% and 58.54% respectively.
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Similar to what has been concluded in other studies carried out in different parts of the world
(Amaral et al., 2021; Bhusal et al., 2021; Evans et al., 2019; Joseph et al., 2016), in this study
students in health-related or life sciences courses were identified as having higher levels of
health literacy when compared to students in unrelated courses.

5.2. NICOTINE DEPENDENCE

According to the results obtained, a prevalence of tobacco consumption of 46.13% was found
among the students, who had an average age of 23.5 years. This percentage was slightly more
significant than that presented in other studies (Correa-Ldpez et al., 2020; Fernandez Cernuda,
2015; Saraiva et al., 2017), where according to (Correa-Lopez et al., 2020), of 447 students
from five private universities in Peru, only 23.71% smoked. The same applied in the study by
(Saraiva et al., 2017) where a prevalence of tobacco consumption of 25.2% was found among
the nursing students who took part in the study.

The questionnaire carried out among the 185 students who answered that they had smoking
habits showed that 30.81% of the students had a low nicotine dependence and 32.43% had a
high nicotine dependence. However, it was also possible to conclude that a higher proportion
of students (45.95%) had a low or very low level of nicotine dependence compared to students
who had a high or very high level of nicotine dependence (34.59%). Despite the higher
proportions, other studies are consistent with the results presented. In the study of (Santos,
2012) to young adults, 75% of the participants showed very low nicotine dependence. And in
the study by (Saraiva et al., 2017) the rate was 78.4%, also for the lowest levels.

Among the students who smoked, male students stood out, accounting for 70.81% of the
students. Female students accounted for 25.95%. Similar to this study, a study into the
smoking habits of higher education students (Ramos, 2022), found that the proportion of
smokers was higher among males, with 55%, compared to females, who accounted for 43.5%
of students. In this study, among the lower levels of nicotine dependence, females were more
prevalent (58.33%), and concerning the higher levels of nicotine dependence, males prevailed
(37.40%).

In terms of areas of study, it can be concluded from the study in question that students in
areas not related to health or life sciences account for 83.24% of student smokers. The
remaining 16.76% correspond to students with smoking habits in health or life sciences-
related courses. For all levels of nicotine dependence, ranging from very low, low, moderate,
high, and very high, smokers in courses not related to health or life sciences stood out. This
result is consistent with some studies of nursing students that found lower levels of nicotine
dependence (Santos, 2012; Saraiva et al., 2017).

As the variables above are significant in the analysis of the nicotine dependence of these
higher education students, student-workers are also important, given that 67.03% of students
who are student-workers have smoking habits. Among working students who smoke, most
students have a low or high nicotine dependence, representing 32.26% and 33.87%,
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respectively. A previous study (Doganay et al., 2017) verified that it is increasingly common
for most people to work and study at the same time and concluded that this fact and nicotine
dependence are interconnected, as 52.6% of evening students were revealed to be
moderately dependent.

5.3. SLEEP QUALITY

The results showed that 66.33% of higher education students had poor sleep quality and
33.67% had adequate sleep quality. Among the variables considered significant were age,
academic degree, type of institution, type of course, and the professional status of the
students. Similar results were verified in the study of (Schmickler et al., 2023).

The study revealed that students aged between 18-24 and 25-29 had the poorest quality of
sleep (95.11%). However, it is important to mention that it was students in the youngest age
group who stood out in this category, accounting for 57.52% of students with poor sleep
quality.

Students with a bachelor's degree, master's degree or PhD were the ones who stood out when
analyzing sleep quality in higher education students. Overall, they accounted for 93.61% of
students with poor sleep quality. However, it was undergraduate students who accounted for
the largest proportion of students with poor sleep quality (53.01%).

Regarding the type of institution attended, it was found that there are more students with
poor sleep quality at universities than at polytechnics. 62.78% of students with poor sleep
quality were studying at a university.

According to the results presented, it was students on courses related to health or life sciences
who stood out among the students with poor sleep quality, as they represented a lower
percentage compared to students on courses not related to the areas in question.
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6. CONCLUSIONS AND FUTURE WORKS

From this study, it can be concluded that higher education students still exhibit low levels of
health literacy, although some progress has been made compared to other studies.
Additionally, it was found that they have a moderate level of nicotine dependence and
experience poor sleep quality.

Health literacy among higher education students was evaluated, revealing an average HL score
of 33.835 + 7.274, which suggested that these students have a “sufficient” level of health
literacy on average. Furthermore, this study revealed that tobacco consumption is negatively
correlated with sleep quality, that male students demonstrate higher nicotine dependence
than female students, and that this pattern also holds for students enrolled in non-health-
related courses compared to those in health or life sciences courses. Finally, most of the higher
education students (66.33%) were identified as poor sleepers, as the mean overall PSQI score
was 6.696 + 2.793, which indicated significant sleep difficulties among these students.

Given the small range of variation in the sample of student smokers, it would be interesting
to explore other regression models suitable for analyzing tobacco consumption and sleep
quality in future studies. Furthermore, the development of personalized health literacy
programs for different groups of students could be explored in order to increase effectiveness
and address the specific needs of Higher Education and, consequently, improve the health
literacy levels of these students.
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ANNEX A

Figure 1. Multiple linear regression models - HLS19-Q12 — Model 1

> modl <- 1Im(HLS.POINTS~Factor_Ql + Factor_Q2 + Factor_Q3 + Factor_Q5 + PSQI.SCORES, DATAMT)

> modl

Call:
Im(formula = HLS.POINTS ~ Factor_Ql + Factor_Q2 + Factor_Q3 +
Factor_Q5 + PSQI.SCORES, data = DATAMT)

Coefficients:
(Intercept) Factor_QIM Factor_Q22 Factor_Q23 Factor_Q32 Factor_Q33 Factor_Q52
41.2047 -1.0859 0.6950 0.5666 -2.9014 0.8986 -6.7009

> summary(modl)

Call:
Im(formula = HLS.POINTS ~ Factor_Q1 + Factor_Q2 + Factor_Q3 +
Factor_Q5 + PSQI.SCORES, data = DATAMT)

Residuals:
Min 1Q Median 3Q Max
-24.5882 -4.1227 0.5146 4.4520 13.5646

Coefficients:
Estimate Std. Error t value Pr(>Itl)

(Intercept) 41.2047 0.9685 42.543 < 2e-16 ***
Factor_QIM  -1.0859 0.6681 -1.625 0.10490
Factor_Q22 0.6950 0.7987 0.870 0.38477
Factor_Q23 0.5666 1.5270 0.371 0.71079
Factor_Q32 -2.9014 1.3350 -2.173 0.03036 *
Factor_Q33 0.8986 0.7884 1.140 0.25513
Factor_Q52 -6.7009 0.7525 -8.905 < 2e-16 ***
PSQI.SCORES -@.3469 0.1189 -2.917 0.00374 **

Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢ ’ 1

Residual standard error: 6.39 on 386 degrees of freedom

(7 observations deleted due to missingness)
Multiple R-squared: 0.2485, Adjusted R-squared: @.2349
F-statistic: 18.24 on 7 and 386 DF, p-value: < 2.2e-16

PSQI.SCORES
-0.3469
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Figure 2. Multiple linear regression models - HLS19-Q12 — Model 2

> mod2 <- 1m(HLS.POINTS~ Factor_Q1 + Factor_Q2 + Factor_Q3 + Factor_Q5 + Factor_FTND + PSQI.SCORES, DATAMT2)
> mod2

Call:
Im(formula = HLS.POINTS ~ Factor_Ql + Factor_Q2 + Factor_Q3 +
Factor_Q5 + Factor_FTND + PSQI.SCORES, data = DATAMT2)

Coefficients:
(Intercept) Factor_QIM Factor_Q22 Factor_Q23 Factor_Q32 Factor_Q33
34.0657 1.5266 -0.1725 1.1020 -0.6224 1.2258
Factor_FTNDLow  Factor_FTNDModerate Factor_FTNDVery High Factor_FTNDVery Low PSQI.SCORES
10.0829 0.1085 -4.6852 9.6898 -0.4344

> summary(mod2)

Call:
Im(formula = HLS.POINTS ~ Factor_Ql + Factor_Q2 + Factor_Q3 +
Factor_Q5 + Factor_FTND + PSQI.SCORES, data = DATAMT2)

Residuals:
Min 1Q Median 3Q Max
-15.4588 -3.5017 -0.4114 2.8524 16.8710

Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 34.0657 1.8713 18.204 < 2e-16 ***
Factor_QIM 1.5266 1.0265 1.487 0.1388
Factor_Q22 -0.1725 1.1228 -0.154 0.8781
Factor_Q23 1.1020 2.3820 0.463 0.6442
Factor_Q32 -0.6224 1.5315 -0.406 0.6850
Factor_Q33 1.2258 1.1328 1.082 0.2808
Factor_Q52 -7.1219 1.2311 -5.785 3.49e-08 ***
Factor_FTNDLow 10.0829 1.1251 8.962 6.15e-16 ***
Factor_FTNDModerate 0.1085 1.2784 0.085 0.9325
Factor_FTNDVery High -4.6852 3.0864 -1.518 ©0.1309
Factor_FTNDVery Low 9.6898 1.4053 6.895 1.06e-10 ***
PSQI.SCORES -0.4344 0.1769 -2.455 0.0151 *

Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢’ 1

Residual standard error: 5.808 on 167 degrees of freedom
(6 observations deleted due to missingness)

Multiple R-squared: ©.5663, Adjusted R-squared: 0.5377

F-statistic: 19.82 on 11 and 167 DF, p-value: < 2.2e-16

Factor_Q52
-7.1219
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Figure 3. Linear regression models - FTND

> 1Im(FTND.SCORES~PSQI.SCORES, DATAMT)

Call:
1m(formula = FTND.SCORES ~ PSQI.SCORES, data = DATAMT)

Coefficients:
(Intercept) PSQI.SCORES
3.723 0.115

> summary(Im(FTND.SCORES~PSQI.SCORES, DATAMT))

Call:
1m(formula = FTND.SCORES ~ PSQI.SCORES, data = DATAMT)

Residuals:
Min 1Q Median 3Q Max
-4.9881 -1.2983 0.3568 1.4718 4.3568

> 1m(FTND.SCORES~Factor_Q1, DATAMT)

Call:
Im(formula = FTND.SCORES ~ Factor_Q1, data = DATAMT)

Coefficients:
(Intercept) Factor_QIM
3.646 1.133

> summary(1m(FTND.SCORES~Factor_Q1, DATAMT))

Call:
Im(formula = FTND.SCORES ~ Factor_Ql, data = DATAMT)

Residuals:
Min 1Q Median 3Q Max
-4.7786 -0.7786 ©0.2214 1.2214 4.2214

Coefficients: Coefficients:

Estimate Std. Error t value Pr(>ltl) Estimate Std. Error t value Pr(>Itl)
(Intercept) 3.72342 0.41450 8.983 3.2e-16 *** (Intercept) 3.6458 0.2782 13.105 < 2e-16 ***
PSQI.SCORES ©@.11497 0.05618 2.047 0.0421 * Factor_QIM 1.1328 0.3252 3.483 0.000624 ***

Signif. codes: @ “***’ 0.001 “**’ 0.01 “*’ 0.05 “.” 0.1 * ’ 1 Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 * * 1

Residual standard error: 1.959 on 183 degrees of freedom Residual standard error: 1.927 on 177 degrees of freedom
(216 observations deleted due to missingness) (222 observations deleted due to missingness)

Multiple R-squared: ©.02238, Adjusted R-squared: 0.01704  wyltiple R-squared: 0.06415, Adjusted R-squared: 0.05887

F-statistic: 4.189 on 1 and 183 DF, p-value: 0.04212 F-statistic: 12.13 on 1 and 177 DF, p-value: 0.000624

> ImCFTND. SCORES~Factor_Q5, DATAMT)

Call:
Im(formula = FTND.SCORES ~ Factor_Q5, data = DATAMT)

Coefficients:
(Intercept) Factor_Q52
3.516 1.205

> summary(lm(FTND.SCORES~Factor_Q5, DATAMT))

Call:
Im(formula = FTND.SCORES ~ Factor_QS5, data = DATAMT)

Residuals:
Min 1Q Median 3Q Max
-4.7208 -0.7208 ©.2792 1.2792 4.2792

Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 3.5161 0.3464 10.150 < 2e-16 ***
Factor_Q52 1.2047 0.3797 3.173 0.00177 **

Signif. codes: @ “***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 1.929 on 183 degrees of freedom
(216 observations deleted due to missingness)

Multiple R-squared: @.05214, Adjusted R-squared: 0.04696

F-statistic: 10.07 on 1 and 183 DF, p-value: 0.001771
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