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Abstract - English
Obstructive sleep apnea (OSA) is a common sleep disorder, affecting 2-4% of the adult
population. Research on both community and clinical populations have indicated high rates of
depression among OSA patients. Obesity is one of the greatest risk factors of OSA, affecting
70% of patients with OSA. Even though depression and obesity are prevalent, few studies
have examined which factors contribute to depression and obesity among OSA patients. The
aim of this study was to determine the degree to which lifestyle factors, along with
participants’ general state of health, independently affect the relationship between depression
and obesity among OSA patients. The participants were 181 patients, newly diagnosed with
sleep apnea syndrome. Depression was assessed with The Center for Epidemiological
Studies-Depression Scale (CES-D) and obesity among participants was based on their body
mass index (BMI). Results from multiple linear regression models revealed that gender and
functional outcomes of sleep had the greatest influence on depressive symptoms while gender,
age, severity of sleep apnea and participants’ smoking habits had the greatest effect on BMI.
These results indicate a need for health care workers to provide attention to multiple factors

which may influence the development of depression and obesity among OSA patients.

Abstract - Icelandic
Kefisvefn er algengur svefnsjikdomur sem hrjair 2-4% einstaklinga i 6llum heiminum.
Rannsoknir sem gerdar hafa verid a patttakendum baedi i almennu sem og i klinisku pydi, hafa
synt fram & hatt hlutfall punglyndis medal einstaklinga sem glima vid kaefisvefn. Offita er
einn helsti ahattupattur kefisvefns og er talid ad um 70% einstaklinga med kafisvefn glimi
vid offitu. bratt fyrir ad punglyndi og offita séu algeng medal kafisvefnssjuklinga pa eru ekki
margar rannsoknir sem hafa skodad hvada pettir pad eru sem studla ad punglyndi og offitu
medal kaefisvefnssjiklinga. Markmid rannsoknarinnar var ad kanna 4hrif heilsu- og
lifstilstengdra breyta 4 punglyndi annars vegar og offitu hinsvegar. batttakendur voru 181
talsins, allir nylega greindir med kaefisvefn. Punglyndiskvardi til faraldsfreedirannsokna (CES-
D) var notadur til ad meta punglyndi patttakenda og offita patttakenda var metin med
likamspyngdarstudlinum (BMI). Nidurstodur margvidrar adhvarfsgreiningar leiddu i 1j6s ad
kyn og virkni daglegs lifs med tilliti til syfju h6fou mest 4hrif 4 punglyndiseinkenni medal
patttakenda en kyn, aldur, alvarleiki keefisvefns og reykingar h6fou mest ahrif 48 BMI.
Nidurstodurnar gefa til kynna mikilveegi pess ad heilbrigdisstarfsmenn veiti margvislegum

pattum athygli sem haft geta ahrif & proun punglyndis og offitu medal kafisvefnssjuklinga.
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Depression and obesity among untreated people, diagnosed with sleep apnea syndrome

The prevalence of sleep disordered breathing has increased substantially in the last
two decades (Peppard et al., 2013). Obstructive sleep apnea (OSA) is the most ordinary form
of sleep disordered breathing worldwide (Lam, Sharma, & Lam, 2010). Although the term
OSA has been recognized in clinical circles for over 40 years now (Gastaut, Tassinari, &
Duron, 1966), until recently awareness of the syndrome has been slow to develop outside the
field of medicine (Young, Peppard, & Gottlieb, 2002).

OSA is characterized by repeated cessations of apneas and hypopneas during sleep
(Young et al., 2002) which are due to obstruction of the upper airway, even during
wakefulness, so an OSA patient’s airway is smaller than usual (Pack, 2006). The apnea-
hypopnea index (AHI) is most commonly used to measure the severity of OSA, by calculating
the mean number of apneas and hypopneas per hour of sleep (Pack, 2006). When these take
place more than five times a night, sleep apnea will be diagnosed. The severity of the
symptom has been divided into three different stages: mild, moderate and severe sleep apnea.
AHI 5 - <15 is mild sleep apnea, 15 - < 30 is moderate sleep apnea and AHI > 30 is
considered severe sleep apnea (Pack, 2006).

OSA is a prevalent disorder, affecting 2-4% of the adult population (Epstein et al.,
2009) and it is primary diagnosed in men, with approximately 4% of middle-aged men
diagnosed in the population, compared to 2% of middle-aged women (Young et al., 1993).
There are a numbers of other risk factors for the development of OSA. Age as well as family
aggregation and genetic factors are thought to play a role in the development of OSA even
though the underlying mechanism remains unclear (Young et al., 2002). Alchohol
consumption, smoking and obesity are examples of risk factors that are prevalent but can be
avoided with proper intervention (Young et al., 2002) and generally, the focus should be more

on proper interventions because reducing these risk factors would benefit sufferers of OSA.
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The effects of OSA can manifest in different ways. According to Asghari,
Mohammadi, Kamrava, Tavakoli, and Farhadi (2012) OSA can cause sleep fragmentation as
well as inducing noctural hypoxemia, which is a partial deficiency of oxygen in the blood of
the person concerned. Later on it results in excessive daytime sleepiness, as well as poor
performance on neruocognitive tasks, mood problems and dysfunction of the organ system
(Asghari et al., 2012). The question of mood problems deserves to be examined more closely,
as a high number of people has to struggle with not only the effects of above-mentioned
symptoms of OSA but also with depression (Harris, Glozier, Ratnavadivel, & Grunstein,
2009; Schréder & O'Hara, 2005). A study by Sharatkhaneh, Giray, Richardson, Young, and
Hirshkowitz (2005) indicated that 21.8% of middle-aged participants diagnosed with OSA
also had been diagnosed with depressive disorder. Another study, conducted by McCall,
Harding, and O 'Donovan (2006), assessed depressive symptoms with the Beck Depression
Inventory among OSA patients. The results showed that 28% of the women were categorized
as having a moderate depression, compared with only 6% of the men. These findings are
consistent with previous studies that have examined gender differences in depressive
symptoms among OSA patients (Pillar & Lavie, 1998; Wahner-Roedler et al., 2007). The
origin of depression in OSA is debated: is depression a primary consequence of OSA or is it
secondary to the OSA symptoms (Andrews & Oei, 2004)? It has been recommended to view
the mood disorder as a secondary to the medical disorder (Haba-Rubio, 2005).

Researchers do agree that obesity is the strongest risk factor for the development of
OSA (Lam et al., 2010; Rossini, 2009), particularly central obesity (Young et al., 1993), and it
is estimated that 70% of OSA patients are obese (Malhotra & White, 2002). Those numbers
are even higher for the morbidly obese (Daltro et al., 2007). To demonstrate the need to
prevent obesity among OSA patients, a study of 690 randomly selected subjects conducted by

Peppard, Young, Palta, Dempesey, and Skatrud (2000) showed a six-fold increase in the risk



DEPRESSION, OBESITY AND SLEEP APNEA 6

of developing sleep apnea, among subjects who showed a 10% weight gain. A loss of 10%
weight, in the same study, predicted a 26% decrease in the AHI.

The growing epidemic of obesity is a major health problem (Mokdad et al., 2003).
Obesity increases the chances of developing diabetes (Friedman, 2009), and since it has been
represented as a major risk factor for hypertension (Chrostowska & Narkiewicz, 2008) and
cardiovascular events (Van Gaal, Mertens, & De Block, 2006), a treatment for OSA therefore
signifies a major benefit to public health. Mainly because it has been indicated that continous
positive airway pressure (CPAP), which is the most effective treatment for OSA (Ejaz,
Khawaja, Bhatia, & Hurwitz, 2011), has the potential to reverse the cardiovascular
consequences of obesity when used on obese individuals (Arnardottir, Mackiewicz, Gislason,
Teff, & Pack, 2009). In addition, these findings emphasize the need for diagnosing OSA and
providing effective treatments, like CPAP, since studies have pointed out that a vast majority
of the at-risk group of OSA sufferers remain undiagnosed (Young, Evans, Finn, & Palta,
1997; Kapur et al., 2002). Furthermore, one study by Foster et al. (2009) found that 86% of
patients with type 2 diabetes were undiagnosed sufferers of OSA.

As mentioned above, depression and obesity are well-known among people who have
to struggle with OSA. Since this is the case, it is appropriate to discuss whether there is an
association between depression and obesity. Some studies indicate that there is no relationship
between depression and being overweight (Ross, 1994), while others have shown that the risk
of suicidal ideation (Carpenter, Hasin, Allison, & Faith, 2000) and depression (Roberts,
Strawbridge, Deleger, & Kaplan, 2002) can be associated with obesity. One study conducted
by Roberts, Deleger, Strawbridge, and Kaplan (2003) found that obesity increased the risk of
future depression but depression did not increase the risk of obesity among participants in the
future. In a study conducted by Aloia et al. (2005) where they examined the relationship

between the severity of OSA and obesity on depressive symptoms among OSA patients, they
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found that obesity by itself was relatated to depressive symptoms since obese patients seemed
to score higher on the depressive scale than non-obese participants. When examining
depressive symptoms and OSA, Pillar and Lavie (1998) suggested that the relationship
between those two factors might be mediated by gender and the severity of OSA. In their
results of 2,271 participants with sleep apnea syndrome they found that neither the existence
nor the severity of OSA was associated with depression in their male population. However,
the overall score among women with OSA was generally higher and as the severity increased
the depressive symptoms also increased. In addition, it has been indicated that depressive
symptoms in OSA patients can appear differently in men than in women, as well as the effects
of OSA severity and obesity on depressive symptoms (Aloia et al., 2005).

While both depression and obesity are common among OSA patients some fare better
than others, therefore it is important to identify factors, beyond OSA itself, that are associated
with depression and obesity as it might assist health care workers, to identify factors that can
reduce those undesirable symptoms or prevent that they occur. Lifestyle factors (e. smoking,
drinking, exercise) are thought to play a role in increased risk of obesity (Holzapfel et al.,
2010) as well as they are considered to be influential when it comes to the development of
depression (Demura & Sato, 2003) and therefore it is important to examine these factors in
relation to depression and obesity among OSA patients.

Given the prevalence of depression and obesity among OSA patients and the role of
lifestyle factors associated with them in the literature of previous research, the main purpose
of this study was to establish the degree to which lifestyle factors, along with participants’
general state of health, independently contribute to the relationship between depression and
obesity among OSA patients. The following research questions will be examined: a) Which
lifestyle- and health related factors will affect depression and obesity among participants? b)

How much impact will lifestyle factors and general health contribute to the relationship
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between depression and obesity? c) Does gender mediate the difference between factors that
affect depression and obesity?
Method

Participants

A total of 181 people were offered to participate in the study and no one declined to
take part. Participants were all diagnosed with sleep apnea syndrome in the years 2010-2013,
and on a waiting list for treatment at the Department of Respiratory Medicine and Sleep at
Landspitali — The National University Hospital of Iceland. The gender ratio in the sample was
74.6 % (n=135) male and 25.4 % (n=46) female, which represents the patients population of
OSA. The mean age was 53.70 years (SD = 10.52; lowest = 26 years, highest = 73 years). To
be eligible for the study, the participants had to have been diagnosed with sleep apnea
syndrome and to have had no treatment for the syndrome. All of the participants met these
conditions. Participants received no payments or any other benefits for their participation.
Procedure

This study was approved by The National Bioethics Committee of Iceland and The
Data Protection Authority was notified of the study. Newly diagnosed patients with sleep
apnea syndrome were asked to participate in the study. Participants recieved a phone call from
a member of the research team who explained the study procedure to them. They were then
invited to participate in the study. After recieving an information letter to their home (see
appendix A), an in-person meeting was scheduled for patients willing to participate at
Landspitali, where all measures took place. Informed consent was obtained at the meeting
(see appendix A), where participants were made aware of their right to determine their
participation at any time without explanations. Also, participants were informed that their
private information would be encoded and stored at Landspitali for the next 2-5 years, and

deleted after that time unless the research team contacted the participants in the meantime.
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After signing the consent form, participants answered a questionnaire about the sleep
apnea syndrome and their state of health (see appendix B). After being advised not to hesitate
to ask for help, if needed, the participant was left alone while answering the questionnaire to
avoid any disturbance. Afterward, the participants height, weight and blood pressure were
measured and a fasting blood test was performed. For each participant, the measurement
lasted for one hour without any break but since participants had to attend the measurements
on an empty stomach they were invited to get breakfast following the blood test.

Measures

A questionnaire including questions concerning participants’ lifestyle and general state
of health was administered. A part of the questions from this questionnaire was used in the
present study (see appendix B). General state of health was assessed by asking participants
about their medical history. The questions concerning their medical history were “have you
ever been diagnosed with hypertension?”, “have you ever been diagnosed with diabetes?” and
“have you ever been diagnosed with asthma?”. Questions concerning participants’ lifestyle
included questions on smoking (“have you smoked or used tobacco for at least one year?”)
and alcohol use (“do you drink alcohol?”’). Other questions concerning lifestyle were “do you
practice sports or any other regular physical activity (e.g., swimming, cycling)?”” and “do you
use sleep medications regularly?”.

Depression was assessed with the Icelandic translation of the Center for
Epidemiological Studies — Depression Scale (CES-D) (see appendix B), which was translated
to Icelandic by Rafnson, Karlsson, Porvaldsson and Smari (as cited in Smari, Olason,
Arnarson, & Sigurdsson, 2008). CES-D is a 20 item scale, designed to measure depression in
the general population (Radloff, 1977), where participants are asked to indicate their extent of
behavior to each statement over the past week. Participants’ responses to the statements are on

a four-point Likert scale from 0 (rarely or none of the time) to 3 (most or all of the time).
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Possible range of total score is from 0 to 60, where a higher score indicates more depressive
symptoms. CES-D includes four components: depressed affect, positive affect,
somatic/retarded activity, and interpersonal (Smari et al., 2008). Examples of the items on the
list are “T was bothered by things that usually don’t bother me”, “I thought my life had been a
failure”, “I talked less than usual” and “I felt that people dislike me”. The English version of
CES-D has proven to be a reliable and valid measure of depression, with the internal
consistency varying between .85 for the general population to .90 for a psychiatric population
(Radloff, 1977). Studies on the psychometric properties of the Icelandic translation of CES-D
were conducted in a study by Smari, Gylfadoéttir, and Halldorsdéttir (2003) where the
psychometric properties were found to be the same as in the English versions of the scale.

Assessment of obesity among participants was based on their body mass index (BMI),
which is commonly used to classify overweight and obesity among adults (World Health
Organization, 1998). BMI was calculated as the weight in kilograms divided by the square of
the height measured by a scale. In the present study, the general criterion for obesity (BMI >
30) is not used, instead the results are interpreted as raw scores.

The Epworth Sleepiness Scale (ESS) (Johns, 1991) was used to determine the level of
daytime sleepiness among participants (see appendix B). It is an eight-item questionnaire
where participants are asked to rate their chances of dozing or falling asleep in eight different
situations. It is a 4-point scale from 0 (would never doze) to 3 (high chance of dozing).
Examples of situational statements on ESS are “Sitting and reading”, “Sitting inactive in a
public place (e.g. a theater or a meeting)”, “Sitting and talking to someone”. The total ESS
score can range from 0 to 24, where a higher score indicates participants’ higher level of
daytime sleepiness. ESS has proven to be a reliable and valid measure of daytime sleepiness,
with the internal consistency varying between .73 and .88 in a study of 144 patients and

medical students (Johns, 1992).
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The 12-Item Short-Form Health Survey (SF-12) (Ware, Kosinski, & Keller, 1996) was
used to evaluate health-related quality of life among participants (see appendix B). SF-12 is a
shorter form of the 36-item short-form health survey (SF-36) and it consists of 12 items which
are based on a subset of 12 SF-36 items. SF-12 is summarized as the physical component
summary and the mental component summary where a higher score indicates better health
status. The statements on the SF-12 scale reflect general health in daily life and the participant
is supposed to answer most of the statements with regard to his or her state of health during
the past four weeks.

The Short Version of the Functional Outcomes of Sleep Questionnaire (FOSQ-10)
(Chasens, Ratcliffe, & Weaver, 2009), was used to measure the impact of daytime sleepiness
on daily behaviors among participants and sleep-related quality of life (see appendix B). It is a
4-point scale from 1 (extreme difficulty) to 4 (no difficulty). FOSQ-10 is a shortened version
of FOSQ-30 and it has proven to be a reliable and valid measure of the functional outcomes of
sleep, with the internal consistency .87 for a clinical population (Chasens et al., 2009).
Examples of questions on FOSQ-10 are “Do you have difficulty concentrating on the things
you do because you are sleepy or tired?”” and “Do you have difficulty operating a motor
vehicle for long distances (greater than 100 miles) because you become sleepy or tired?” The
total score on FOSQ-10 can range from 0 to 40, where a higher score indicates participants’
ability to overcome sleepiness while engaged in the activities of daily life.

Participants’ severity of OSA was measured with an overnight sleep study done either
at the hospital or at home. The measures of their apnea-hypopnea index, were not conducted
in the present study since participants had all been diagnosed with OSA before starting their
participation in the study. An overnight in laboratory polysomnography is a standard method
to test for OSA. This method involves the recording of numerous variables during sleep, and

the main purpose is to identify different types of apneas and hypopneas during sleep (Lam et
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al., 2010). Since this process can be expensive and time-consuming (Lam et al., 2010) a
newer technology allows the patients to undergo an unattended polysomnography at home
(Pack, 20006).

Design and Data Analysis

As the questionnaire was administered once, the design of this study was cross-
sectional. To test the main hypothesis, two predictor variables (general health and lifestyle
factors) and two outcome variables (depression and BMI) were used.

SPSS version 20 was used for analyzing the data. Descriptive statistics were
conducted to gather information on certain characteristics like the variance in age and other
lifestyle and health related factors. Second, preliminary analysis was conducted to test if there
were correlations between any of the predictor and outcome variables. Then a multiple linear
regression was tested. The researcher ran two models for depression on the one hand and BMI
coefficient on the other. These regression analyses were then run for each gender. Results
were accepted as significant if the p-value was equal to or less than 0.05

Assumptions of multiple regression were tested for the models and two of them were
broken. There were indications of heteroscedasticity for the depression model and the
residuals were not normally distributed for both models. According to Field (2009) the errors
are reasonably independent, since the Durbin-Watson statistic does fall within recommended
limits of 1-3.

Results

Chronbach’s alpha was tested to evaluate the reliability of scales used in the study.
The results for Chronbach’s alpha indicated good reliability for three of four measures used in
the study: depression (a0 =.76), daytime sleepiness (o = .79) and functional outcomes of sleep
(o= .83). The Chronbach’s alpha for the health survey scale (SF-12) was not reliable (o =

.00).
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The descriptive statistics for scales used in present study are shown in Table 1.

Table 1

Descriptive statistics for scales used in the study.

N  Mean Std.Deviation ~ Range
Gender 181 1.25 43 1-2
Age 181 53.70 10.52 26-73
Depression 169 12.87 9.79 0-52
BMI 180 34.23 6.53 20-67
General Health
AHI 181 35.62 20.37 12-115
Hypertension 179 142 .55 1-3
Diabetes 180 1.91 .28 1-3
Asthma 176 1.86 .39 1-3
Day sleepiness 181 10.52 4.38 0-22
SF12 health 181 30.43 3.29 10-42
FOSQ-10 181 31.54 5.89 13-40
Lifestyle factors
Smoking 181 1.37 48 1-2
Drinking 178 1.25 .61 1-3
Exercise 175 1.69 .94 1-4
Sleep medication 178 1.81 .38 1-2

Note: AHI = The apnea-hypopnea index
SF-12 health = A 12-item short-form health survey

FOSQ = Functional outcomes of sleep questionnaire

To examine potential background covariates, the relationship between the predictor

variables (lifestyle and general health) and the outcome variables (depression and BMI) was

examined. As table 2 shows, significant correlations were found for nine variables in the

study. Gender was positively related to both depression (» =.27, p <.01) and BMI (r = .19, p

<.05) in the study. Age was negatively related to both depression (r = -.15, p <.05) and BMI

(r=-.26, p <.01). There was a positive association between the severity of OSA (r = .18, p <



DEPRESSION, OBESITY AND SLEEP APNEA 14

.05) and BMI. There was also a positive relationship between the predictor variable, smoking
(r=.15, p <.05) and BMI. Daytime sleepiness (= .18, p <.05) was positively related to
depression as well as exercise (= .19, p <.05) and drinking (» = .19, p <.05). Furthermore,
sleep medication (r = -.27, p < .01) and functional outcomes of sleep (FOSQ) (r =-.54, p <
.01) were negatively related to depression.

Table 2

Pearson bivariate correlations for the variables in the study.

Depression BMI
Gender 27%* 19%
Age -.15% - 26%*
AHI -.14 J18*
Daytime sleepiness 18%* .05
Sleeping pills -27** -.02
FOSQ - 54%* -.08
Bruxism .09 -.02
Hypertension .03 -.10
Diabetes 13 -.10
Asthma .02 -.01
SF12 health -.15 -.04
Exercise .19%* .06
Smoking -.06 15%
Drinking 19% .10
Depression 1 121
BMI 121 1

*p < .05 (two-tailed test)
*#p <.01 (two-tailed test)

In table 3 the multivariate linear regression is presented. Significanty correlated
variables were put in the linear regression model to check whether the predictive variables
had any effect on depression. The interaction between the predictive variables, general health

and lifestyle factors, was a significant predictor of depression. The model accounted for
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34.7% of the variation of depression (F(7,158) = 11.485, p <.01). Table 3 demonstrates that
functional outcomes of sleep had strong positive effects on depression (f = -.452, p <.01).
Furthermore, gender had the second most effect on depression of all variables conducted in
the model with a positive relationship (f = .156, p <.05). The other variables in the model
were not significant (p = .102 - .547).

When controlled for gender the model accounted for 26.3% of the variation of
depression (F(6,115) = 6.477, p <.01) among males compared with 41.3% for females
(F(6,42) =4.229, p < .05). The results indicate that functional outcomes of sleep had strong
positive effects on depression, both for males (f =-.412, p <.01) and females (f =-.576, p <
.01). Other variables tested in this model were not significant (p =.053 - .918) (see appendix
O).

Table 3

Multiple linear regression analysis for depression, with general health and lifestyle factors as

predictor variables.

B B t Sig.
(Constant) 40.982 5.370 .000
Gender 3.423 156 2.260 025
Age -.105 -.113 -1.645 102
Daytime sleepiness -117 -.051 -.658 Sl
FOSQ -.736 -452 -5.565 .000
Exercise 999 .098 1.428 155
Drinking 691 041 .603 547
Sleep medication -2.751 -.110 -1.582 116

a. Dependent variable: Depression

Note: FOSQ = Functional outcomes of sleep questionnaire

Gender, age, smoking and AHI explained a significant proportion of variance in BMI
scores. The model accounted for 16.6% of the variation of BMI (£(4,179) = 8.736, p <.001).

Table 4 demonstrates that age had strong negative effects on BMI (f = -.262, p <.01). Gender
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had the second most effect on BMI of all variables conducted in the model with a positive
relationship (f =.244, p <.01). Furthermore, AHI also had an effect on BMI with a positive
relationship (f =.184, p <.05).

When controlled for gender the model accounted for 20.7% of the variation of BMI
(F(3,133) =11.301, p <.01) among males compared with 4.1% for females (F(3,45) =.594, p
>.05). The results indicate that age had strong negative effects on BMI for males (f = -.344,
p <.01). AHI had the second most effect on BMI, with a positive relationship (f =.266, p <

.01). Other variables were not significant (p = .224 - .829) (see appendix C).

Table 4

Multiple linear regression analysis for BMI, with general health and lifestyle factors as

predictor variables.

B B t Sig.
(Constant) 34.129 10.768 .000
Gender 3.643 244 3.487 .001
Age -.163 -.262 -3.768 .000
AHI .059 184 2.608 010
Smoking 1.576 A17 1.658 .099

a. Dependent variable: BMI
Note: AHI = Apnea-Hypopnea index

Discussion
The current study was conducted to examine the relationship between lifestyle factors
and general health on depression and BMI among untreated sleep apnea patients. The main
aim of the present study was to determine the degree to which lifestyle factors, along with
participants’ general state of health, independently contributed to the relationship between
depression and obesity among participants, as well as to examine the moderating effects of
gender on these relationships. The main results indicated that functional outcomes of sleep

and gender had the greatest influence on depressive symptoms among participants while age,
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gender, severity of sleep apnea and participants’ smoking habits had the greatest effect on
BMI. According to these results, gender seems to be the primary force which influences both
depression and BMI. This provides an answer to the research question about the possibility of
gender differences in the present study. The results indicated that gender differences do occur,
since the model demonstrated that lifestyle factors and general health have a much greater
impact on women than men when it comes to depression. It can be related to findings from a
study of Aloia et al. (2005) about different manifestation of depressive symptoms among
gender, but it is hard to relate the findings to one explanation why this is the case. One
possible suggestion why these factors have more impact on women, as Pillar and Lavie (1998)
discusssed in their study, might be due to the tendency of women to focus more on their
depression and related factors, rather than men do. There were also gender differences when
BMI was examined and the results indicated that the lifestyle factors and the health variables
were only related to BMI in the case of men, but women.

The findings that functional outcomes of sleep do impact depressive symptoms among
both genders are not surprising and relate to previous findings of Gooneratne et al. (2003),
which state that functional impairment is related to daytime sleepiness among elderly
subjects. The same results have been found in a study of nonelderly populations (Briones et
al., 1996). These findings suggest that health care workers should not ignore implications of
daytime sleepiness among patients since it can have multifactorial influence on patients’
everyday lives. This is most when it comes to functional outcomes of sleep, like the
individuals’ ability to drive, meet friends and family or concentrate on daily things, to name a
few. In addition to this, it is noteworthy that the level of daytime sleepiness, measured with
The Epworth Sleepiness Scale, is not related to depression in the present study and that is
inconsistent with previous findings which have indeed demonstrated an association between

daytime sleepiness and depression (Bixler et al., 2005; Kjelsberg, Ruud, & Stavem, 2005). It



DEPRESSION, OBESITY AND SLEEP APNEA 18

raises the question whether participants underreported their conditions of daytime sleepiness
while overestimating the severity of their functional impairments. This is possible, as studies
have shown that the older generation seems to be more satisfied with conditions that concerns
quality of life compared with younger adults (Ancoli-Israel & Coy, 1994).

The results also revealed that severity of OSA was only related to BMI and that is
consistent with previous findings from Peppard et al. (2000) where they found that a loss of
weight predicted a decrease in the AHI. In the present study, these results were only found
among men. It is noteworthy that severity of OSA was not linked to depression in the study
and that is inconsistent with Aloia et al. (2004) findings but partly consistent with Pillar and
Lavie’s (1998) findings that the severity of OSA was not associated with depression among
men but only among female participants. The causes for these findings are not obvious, but
following speculations might shed some light on why the present study did not find
relationship between AHI and depression. In the present study, the results were interpreted as
a raw score instead of using the cut-off score 16 since the results did not give a significant
evidence of depression among participants when tested in the study, even though the cut-off
score of 16 is believed to be exact in about 75% of cases for further diagnosis of depression
according to Pandya, Metz, and Patten (2005). It raises questions about if the frequency of
depression is lower in Iceland, where the research took place, than elsewhere? According to
Stefansson, Lindal, Bjornsson, and Gudmundsdottir (1991) their findings demonstrate that the
incidence of depression is similiar in Iceland compared to other countries so that is probably
not the explanation. Another indication could be related to how the severity of OSA was
measured. In both studies, the severity of OSA was measured by using the respiratory
disturbance index (RDI) but not AHI as the present study did.

The present study is however not without its limitations so the above findings should

be interpreted with caution. Firstly, the researcher relied exclusively on self-reported rating
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scales so there is a chance that self-report bias influenced the results. Secondly, the cross-
sectional nature of the present study inhibits us from drawing causal conclusions from the
results. For example, we do not know whether functional outcomes of sleep in daily life lead
to increased depression or whether depression resulted in impaired functional outcomes of
sleep. Thirdly, the gender ratio was greatly skewed, which might influence the results, but
since men are more likely to be diagnosed with OSA it is not surprising that there were fewer
female participants.

Despite the above limitations, the present study provides indications that lifestyle- and
health related factors play a role in increased risks of depression and obesity among untreated
OSA patients. The findings indicate a need for health care workers to provide attention to
multiple factors which may influence the development of depression and obesity. More
research is needed in this field of area so future studies should focus more closely, and with
bigger samples, on what factors contribute the most to depression and obesity among
untreated OSA patients since untreated OSA concerns the whole of society. It can, for
example, increase the risk of traffic accidents (Yamamoto et al., 2000) and lead do permanent
work disability (Sivertsen et al., 2008). Future studies should consider to use standardized
interviews to assess depression among participants since it has not been done before in
Iceland, at least. It would also be interesting to assess obesity with not only the body mass
index, but also with the waist circumference, which studies have indicated that foretell more
about health risk than BMI does when used alone (Ardern, Katzmarzyk, Janssen, & Ross,
2003). It would also be interesting to examine how these factors contribute to depression and

obesity after treatment of OSA.



DEPRESSION, OBESITY AND SLEEP APNEA 20

References

Aloia, M. S., Arnedt, J. T., Smith, L., Skrekas, J., Stanchina, M., & Millman, R. P. (2005).
Examining the construct of depression in obstructive sleep apnea syndrome. Sleep
Medicine, 6(2), 115-121. doi:10.1016/j.sleep.2004.09.003

Ancoli-Israel, S., & Coy, T. (1994). Are breathing disturbances in elderly equivalent to sleep
apnea syndrome? Sleep, 17(1), 77-83. Retrieved from
http://www.journalsleep.org/Default.aspx

Andrews, J. G., & Oei, T. P. S. (2004). The roles of depression and anxiety in the
understanding and treatment of obstructive sleep apnea syndrome. Clinical Psychology
Review, 24(8), 1031-1049. doi:10.1016/j.cpr.2004.08.002

Ardern, C. L., Katzmarzyk, P. T., Janssen, 1., & Ross, R. (2003). Discrimination of health risk
by combined body mass index and waist circumference. Obesity, 11(1), 135-142.
doi:10.1038/0by.2003.22

Arnardottir, E. S., Mackiewicz, M., Gislason, T., Teff, K. L., & Pack, A. L. (2009). Molecular
signatures of obstructive sleep apnea in adults: a review and perspective. Sleep, 32(4),
447-470. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed

Asghari, A., Mohammadi, F., Kamrava, S. K., Tavakoli, S., & Farhadi, M. (2012). Severity of
depression and anxiety in obstructive sleep apnea syndrome. European Archives of
Oto-Rhino-Laryngology, 269(12), 2549-2553. doi:10.1007/s00405-012-1942-6

Bixler, E. O., Vgontzas, A. N., Lin, H.-M., Calhoun, S. L., Vela-Bueno, A., & Kales, A.
(2005). Excessive daytime sleepiness in a general population sample: The role of sleep
apnea, age, obesity, diabetes and depression. The Journal of Clinical Endocrinology &

Metabolism, 90(8), 4510-4515. doi:10.1210/5c.2005-0035



DEPRESSION, OBESITY AND SLEEP APNEA 21

Briones, B., Adams, N., Strauss, M., Rosenberg, C., Whalen, C., Carskadon, M., ... Redline,
S. (1996). Relationship between sleepiness and general health status. Sleep, 19(7),
583-588. Retrieved from http://www.journalsleep.org/Default.aspx

Carpenter, K. M., Hasin, D. S., Allison, D. B., & Faith, M.S. (2000). Relationship between
obesity and DSM-IV major depressive disorder, suicide ideation, and suicide attempts:
results from a general population study. American Journal of Public Health, 90, 251—
257. Retrieved from http://www.ncbi.nlm.nih.gov/pmc/

Chasens, E. R., Ratcliffe, S. J., & Weaver, T. E. (2009). Development of the FOSQ-10: A
short version of the functional outcomes of sleep questionnaire. Sleep, 32(7), 915-919.
Retrieved from http://www.journalsleep.org/Default.aspx

Chrostowska, M., & Narkiewicz, K. (2008). Obesity and obstructive sleep apnea. In G.
Mancia, G. Grassi, & S. E. Kjeldsen (Eds.), Manual of hypertension of the European
society of hypertension (pp. 24-35). London: Informa Healthcare. Retrieved from
http://www.e-reading.ws/bookreader.php/135536/Grassi_-
~Manual of Hypertension of The European Society of Hypertension, v2.pdf

Daltro, C., Gregorio, P. B., Alves, E., Abreu, M., Bomfim, D., Chicourel, M. H., ... Cotrim,
H. P. (2007). Prevalence and severity of sleep apnea in a group of morbidly obese
patients. Obesity Surgery, 17(6), 809—814. doi:10.1007/s11695-007-9147-6

Demura, S., & Sato, S. (2003). Relationships between depression, lifestyle and quality of life
in the community dwelling elderly: A comparison between gender and age groups.
Journal of Physiological Anthropology and Applied Human Science, 22(3), 159—166.
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed

Ejaz, S. M., Khawaja, I. S., Bhatia, S., & Hurwitz, T. D. (2011). Obstructive sleep apnea and
depression: A review. Innovations in Clinical Neuroscience, 8(8), 17-25. Retrieved

from http://www.ncbi.nlm.nih.gov/pmc/



DEPRESSION, OBESITY AND SLEEP APNEA 22

Epstein, L. J., Kristo, D., Strollo, P. J., Jr, Friedman, N., Malhotra, A., Patil, S. P., ...
Weinstein, M. D. (2009). Clinical guideline for the evaluation, management and long-
term care of obstructive sleep apnea in adults. Journal of Clinical Sleep Medicine,
5(3), 263-276. Retrieved from http://www.aasmnet.org/jcsm/

Field, A. (2009). Discovering statistics using SPSS (3. Ed.). London: Sage Publications Ltd.
Foster, G. D., Sanders, M. H., Millman, R., Zammit, G., Borradaile, K. E., Newman, A. B., ...
Kuna, S. T. (2009). Obstructive sleep apnea among obese patients with type 2

diabetes. Diabetes care, 32(6), 1017-1019. do0i:10.2337/dc08-1776

Friedman, J. M. (2009). Obesity: Causes and control of excess body fat. Nature, 459(7245),
340-342. doi:10.1038/459340a

Gastaut, H., Tassinari, C. A., & Duron, B. (1966). Polygraphic study of the episodic diurnal
and nocturnal (hypnic and respiratory) manifestations of the pickwick syndrome.
Brain Research, 1(2), 167-186. doi:10.1016/0006-8993(66)90117-X

Gooneratne, N. S., Weaver, T. E., Cater, J. R., Pack, F. M., Arner, H. M., Greenberg, A. S., &
Pack, A. 1. (2003). Functional outcomes of excessive daytime sleepiness in older
adults. Journal of the American Geriatrics Society, 51(5), 642—649.
d0i:10.1034/j.1600-0579.2003.00208.x

Haba-Rubio, J. (2005). Psychiatric aspects of organic sleep disorders. Dialogues in Clinical
Neuroscience, 7(4), 335-346. Retrieved from http://www.dialogues-cns.org/

Harris, M., Glozier, N., Ratnavadivel, R., & Grunstein, R. R. (2009). Obstructive sleep apnea
and depression. Sleep Medicine Reviews, 13(6), 437—444.
d0i:10.1016/j.smrv.2009.04.001

Holzapfel, C., Grallert, H., Huth, C., Wahl, S., Fischer, B., Doring, A., ... Heid, I. M. (2010).

Genes and lifestyle factors in obesity: results from 12,462 subjects from



DEPRESSION, OBESITY AND SLEEP APNEA 23

MONICA/KORA. International Journal of Obesity, 34(10), 1538—1545.
doi:10.1038/ij0.2010.79

Johns, M. W. (1991). A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep, 14(6), 540-545. Retrieved from
http://www.journalsleep.org/Default.aspx

Johns, M. W. (1992). Reliability and factor analysis of the Epworth sleepiness scale. Sleep,
15(4), 376-381. http://www .journalsleep.org/Default.aspx

Kapur, V., Strohl, K. P., Redline, S., Iber, C., O’connor, G., & Nieto, J. (2002).
Underdiagnosis of sleep apnea syndrome in U.S. communities. Sleep and Breathing,
6(2), 49-54. doi:http://dx.doi.org/10.1007/s11325-002-0049-5

Kjelsberg, F. N., Ruud, E. A., & Stavem, K. (2005). Predictors of symptoms of anxiety and
depression in obstructive sleep apnea. Sleep medicine, 6(4), 341-346.
doi:10.1016/j.sleep.2005.02.004

Lam, J. C. M., Sharma, S. K., & Lam, B. (2010). Obstructive sleep apnoea: Definitions,
epidemiology & natural history. Indian Journal of Medical Research, 131(2), 165~
170. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed

Malhotra, A., & White, D. P. (2002). Obstructive sleep apnoea. The Lancet, 360(9328), 237—
245. doi:10.1016/S0140-6736(02)09464-3

McCall, W. V., Harding, D., & O’Donovan, C. (2006). Correlates of depressive symptoms in
patients with obstructive sleep apnea. Journal of Clinical Sleep Medicine, 2(4), 424—
426. Retrieved from http://www.aasmnet.org/jcsm/

Mokdad, A. H., Ford, E. S., Bowman, B. A., Dietz, W. H., Vinicor, F., Bales, V. S., & Marks,
J. S. (2003). Prevalence of obesity, diabetes, and obesity-related health risk factors

2001. JAMA, 289(1), 76—79. doi:10.1001/jama.289.1.76



DEPRESSION, OBESITY AND SLEEP APNEA 24

Pack, A. 1. (2006). Advances in sleep-disordered breathing. American Journal of Respiratory
and Critical Care Medicine, 173(1), 7-15. doi:10.1164/rccm.200509-14780E

Pandya, R., Metz, L., & Patten, S. B. (2005). Predictive value of the CES-D in detecting
depression among candidates for disease-modifying multiple sclerosis treatment.
Psychosomatics, 46(2), 131-134. doi:10.1176/appi.psy.46.2.131

Peppard, P. E., Young, T., Palta, M., Dempsey, J., & Skatrud, J. (2000). Longitudinal study of
moderate weight change and sleep-disordered brathing. JAMA, 284(23), 3015-3021.
do0i:10.1001/jama.284.23.3015

Peppard, P. E., Young, T., Barnet, J. H., Palta, M., Hagen, E. W., & Hla, K. M. (2013).
Increased prevalence of sleep-disordered breathing in adults. American journal of
epidemiology, 177(9), 1006—-1014. doi:10.1093/aje/kws342

Pillar, G., & Lavie, P. (1998). Psychiatric symptoms in sleep apnea syndrome : Effects of
gender and respiratory disturbance index. CHEST, 114(3), 697-703.
doi:10.1378/chest.114.3.697

Radloff, L. S. (1977). The CES-D scale: A self-report depression scale for research in the
general population. Applied Psychological Measurement, 1(3), 385-401.
doi:10.1177/014662167700100306

Roberts, R. E., Strawbridge, W. J., Deleger, S., & Kaplan, G. A. (2002). Are the fat more
jolly? Annals of Behavioral Medicine, 24(3), 169—180.
doi:10.1207/S15324796ABM2403 02

Roberts, R. E., Deleger, S., Strawbridge, W. J., & Kaplan, G. A. (2003). Prospective
association between obesity and depression: evidence from the Alameda county study.
International Journal of Obesity, 27(4), 514-521. doi:10.1038/sj.1j0.0802204

Ross. C. (1994). Overweight and Depression. Journal of health and social behavior, 35(1),

63-79. doi:10.2307/2137335



DEPRESSION, OBESITY AND SLEEP APNEA 25

Rossini, G. J. (2009). Obstructive sleep apnea and obesity. The journal of Lancaster General
Hospital, 4(4), 139—142. Retrieved from http://www.jlgh.org/Home.aspx

Schroder, C. M., & O’Hara, R. (2005). Depression and obstructive sleep apnea (OSA). Annals
of General Psychiatry, 4(1). doi:10.1186/1744-859X-4-13

Sharafkhaneh, A., Giray, N., Richardson, P., Young, T., & Hirshkowitz, M. (2005).
Association of psychiatric disorders and sleep apnea in a large cohort. Sleep, 28(11),
1405-1411. Retrieved from http://www.journalsleep.org/

Sivertsen, B., @Qverland, S., Glozier, N., Bjorvatn, B., M&land, J. G., & Mykletun, A. (2008).
The effect of OSAS on sick leave and work disability. European Respiratory Journal,
32(6), 1497-1503. doi:10.1183/09031936.00044908

Smari, J., Gylfadoéttir, b., & Halldorsdottir, G. L. (2003). Responsibility attitudes and different
types of obsessive-compulsive symptoms in a student population. Behavioural and
Cognitive Psychotherapy, 31(1), 45-51. doi:10.1017/S135246580300105X

Smari, J., Olason, D. b., Arnarson, b. O., & Sigurdsson, J. F. (2008). Meliteki fyrir
punglyndi fullordinna sem til eru i islenskri gerd: Proffraedilegar upplysingar og
notagildi. Salfreediritio, 13, 147-169. Retrieved from
http://hirsla.lsh.is/Ish/handle/2336/72993

Stefansson, J. G., Lindal, E., Bjornsson, J. K., & Guomundsdottir, A. (1991). Lifetime
prevalence of specific mental disorders among people born in Iceland in 1931. Acta
Psychiatrica Scandinavica, 84(2), 142-149. doi:10.1111/.1600-0447.1991.tb03118.x

Van Gaal, L. F., Mertens, I. L., & De Block, C. E. (2006). Mechanisms linking obesity with
cardiovascular disease. Nature, 444(7121), 875-880. doi:10.1038/nature05487

Wahner-Roedler, D. L., Olson, E. J., Narayanan, S., Sood, R., Hanson, A. C., Loehrer, L. L.,

& Sood, A. (2007). Gender-specific differences in a patient population with



DEPRESSION, OBESITY AND SLEEP APNEA 26

obstructive sleep apnea-hypopnea syndrome. Gender Medicine, 4(4), 329-338.
do0i:10.1016/S1550-8579(07)80062-3

Ware, J. E., Kosinski, M., & Keller, S. D. (1996). A 12-item short-form health survey:
Construction of scales and preliminary tests of reliability and validity. Medical Care,
34(3), 220-233. Retrieved from http://journals.lww.com/lww-
medicalcare/pages/default.aspx

World Health Organization (1998). Obesity: preventing and managing the global epidemic.
Report of a WHO consultation on obesity (WHO/NUT/NCD/98.1). Retrieved from
http://whqlibdoc.who.int/hq/1998/WHO NUT NCD 98.1 %28p1-158%29.pdf

Yamamoto, H., Akashiba, T., Kosaka, M., Ito, D., & Horie, T. (2000). Long-term effects
nasal continuous positive airway pressure on daytime sleepiness, mood and traffic
accidents in patients with obstructive sleep apnoea. Respiratory Medicine, 94(1), 87—
90. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed

Young, T., Evans, L., Finn, L., & Palta, M. (1997). Estimation of the clinically diagnosed
proportion of sleep apnea syndrome in middle-aged men and women. Sleep, 20(9),
705-706. Retrieved from http://europepmc.org/

Young, T., Palta, M., Dempsey, J., Skatrud, J., Weber, S., & Badr, S. (1993). The occurrence
of sleep-disordered breathing among middle-aged adults. The New England Journal of
Medicine, 328(17), 1230—1235. Retrieved from http://www.nejm.org/

Young, T., Peppard, P. E., & Gottlieb, D. J. (2002). Epidemiology of obstructive sleep apnea:
A population health perspective. American Journal of Respiratory and Critical Care

Medicine, 165(9), 1217-1239. doi:10.1164/rccm.2109080



DEPRESSION, OBESITY AND SLEEP APNEA 27

Appendix A

AN

wy
LANDSPITALI

HASKOLASJUKRAHUS

Rannsoknin ,,Lidan kafisvefnssjuklinga fyrir og eftir medferd — samspil
offitu, bolgubodefna, erfda og medferdararangurs<.

Agaeti vidtakandi,

Med pessu bréfi leitum vio eftir patttoku pinni i rannsdkn sem kallast “Lidan
kaefisvefnssjuklinga fyrir og eftir medferd — samspil offitu, bolgubodefna, erfda og
medferdararangurs”. Vid oskum eftir patttoku folks med nygreindan kefisvefn 4 medalhdu til
hau stigi. Ekki eru sett sérstok utlokunar skilyrdi nema ad sjuklingur mé ekki adur hafa
gengist undir medferd med svefnondunartaeki (e. CPAP).

Rannsakendur eru:

Abyrgdarmadur rannsdknarinnar er boérarinn Gislason, yfirleknir 4 Landspitala haskola-
sjukrahusi, Fossvogi, 108 Reykjavik, simi 543-1000 tolvufang thorarig@landspitali.is

AOrir rannsakendur eru: Erla Bjornsdottir, salfredingur og doktorsnemi simi 860-8009, en
rannsoknin er hluti af doktorsverkefni hennar. Einnig Bryndis Benediktsdottir, laeknir og
Sigurdur Juliusson, hals-, nef- og eyrnalaknir.

Tilgangur og markmio rannséknarinnar:

Tilgangur rannsoknarinnar er ad kanna lidan keaefisvefnssjuklinga fyrir og eftir 4
manada medferd med sérstoku tilliti til offitu, bolgubodefna og pess a hvada stigi
keefisvefninn er. Rannsokninni er atlad ad afla nyrrar pekkingar sem mikil porf er 4.
Keafisvefn er medal algengari langvinnra sjiikdoma og 4 Islandi og hafa 5-6% midaldra karla
pegar greinst. Um pad bil 2.500 Islendingar nota ad stadaldri svefnondunartaeki, nokkru fleiri
karlar en konur. Offita og punglyndi eru einnig algengir og pralatir sjakdémar og hefur tidni
peirra aukist jafnt og pétt undanfarna aratugi. Offita er einn helsti dhattupattur kefisvefns og
tengsl punglyndis vid offitu eru vel pekkt. Pad hefur hins vegar skort 4 rannsoknir sem athuga
patt kaefisvefns i pessum tengslum. bPad er mikilvegt ad vita hvort punglyndi hafi 4hrif a
medferd vid kaefisvefni sem og ad kanna hvada ahrif bolguefni 1 bl6oi hafa 4 tengsl pessara
raskana. Gera ma rad fyrir ad draga megi af rannsokninni alyktanir sem gagnist i klinisku
starfi vid medhondlun keefisvefnssjuklinga.
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batttaka i rannsokninni felur i sér eftirfarandi:

batttaka i rannsokninni felur i sér tveer heimséoknir sem hvor um sig tekur u.p.b tveer
klukkustundir.

Lagdir verda fyrir spurningalistar um svefn, svefnvenjur, lifstil, lifsgedi, heilsu,
lyfjanotkun og andlega lidan.

Tekio verdur stadlad greiningarvidtal (MINI) sem malir medal annars punglyndi og
kvida.

Bléoprufur verda teknar a0 morgni hja Sllum patttakendum til ad kanna péttni
bolguetna 1 blodi, blodsykur og instlin. Blodprufu fylgja eymsl vid stungu og stundum
kemur fram mar & huo.

Eftir 4ra manada kaefisvefnsmedferd verdur patttakendum bodid i samskonar mat
asamt viobotar spurningum um breytingar sem atla ma ad geti tengst
keefisvefnsmedferdinni.

[ seinni heimsokininni verdur 16gd fram sérstok sampykkisyfirlysing um
erfoaefnissyni og sért pit sampykk(ur) pvi verda pa fryst syni til erfdarannsokna.

[ seinni heimsokninni verda teknar nyjar blodprufur. Heimilir pu vardveislu blodsynis
i Lifsynasafni Landspitalans (LLR) verdur hluti bl6dsyna (50ml) sem tekin sem verda
i sidari heimsokninni fryst til erfdarannsdkna sem sott verdur um sérstaka heimild
Visindasidanefndar og Personuverndar til ad framkvema. bu parft ad undirrita
sérstaka heimild pina fyrir pvi ad vardveita blodsyni ur pér i1 Lifsynasafni
Landspitalans.

Meo petta i huga leitum vid til pin um patttoku. Meofylgjandi er itarlegt upplysinga- og
sampykkisbl6d. Fljotlega munum vid hafa samband vid pig simleidis og munum pad gjarnan svara

Ollum peim spurningum sem pu kannt ad hafa vardandi rannséknina. Pér er audvitad alls ekki a

nokkurn hatt skylt ad sinna malaleitan okkar. Pér er frjalst ad hafna patttoku eda heetta i rannsokninni &
hvada stigi sem er, an utskyringa og an afleidinga 4 adra medferd.

Rannsoknin hefur verid sampykkt af Visindasidanefnd og sampykkt af Persénuvernd.

Med keerri kvedju,

borarinn Gislason, yfirleknir
Lungnadeild, simi 543-1000
LSH Fossvogi

thorarig(@landspitali.is
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Lidan kaefisvefnssjuklinga fyrir og eftir medferd

- Samspil offitu, bolgubodefna, erfda og medferdararangurs —

Sampykkisyfirlysing fyrir patttakendur

Markmid pessarar rannsoknar eru marghzett:

1. Ad kanna lidan (sérstaklega punglyndi) kafisvefnssjuklinga fyrir og eftir 4 manada
medferd med svefnondunarteeki med sérstoku tilliti til offitu, bolgubodetna og pess 4 hvada
stigi keefisvefninn er.

2. Athuga hvort kafisvefn, bolgubodefni (m.a. CRP, Leptin og IL-6) séu hugsanlega breytur
sem skyri ad hluta pekkt tengsl offitu og punglyndis.

3. A0 halda afram gagnasdfnun hvad vardar meingerd, erfdir og medferdararangur
keefisvefnssjuklinga.

Samband kefisvefns, dagsyfju og ahattu hjarta- og adasjukdoma er pekkt ad hluta og eitt af
vidfangsefnum pessarar rannsoknar, en tengslin vid lidan, einkum punglyndi eru pé megin
markmid. Sérstaklega er kannad hvort lidan breytist vio medferd 4 kafisvefni og hvort st
breyting sé had magni bolgubodetna i blodi, likamsbyggingu eda edli kefisvefnsins.

Eg sampykki ad:

A0 svara spurningalistum, gangast undir stutta likamsskodun, og ad tekin verdi blédprufa (40
ml) til maelinga 4 bélgubodefnum. 1 seinni heimsokn mun lagt fyrir sérstakt kynningarefni og
sampykkisyfirlysing vegna rannsokna a erfoaetni.

Ad koma aftur 1 samskonar rannsoknir fjorum manudum eftir ad CPAP medferd hefst.

AJ abyrgdarmenn rannsoknar megi nalgast naudsynlegar upplysingar ur sjikraskram minum
eda gognum heilbrigdisstofnana, sé slikt naudsynlegt framgangi rannsdknarinnar.

Sampykki ad upplysingar um mig verdi vardveittar innan Landspitala og hafa megi samband
vid mig eftir 2-5 ar til eftirfylgni 4 rannsokn.
Ef ekki verdur upplysingum eytt strax vid lok rannsdknar.
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Sampykki ad lifsyni min verdi vardveitt innan Lifsynasafns Landspitala Rannsdknarsvids
(LLR) og eytt ad rannsokn lokinni, sampykki ¢ég ekki, med undirritun sérstakrar
sampykkisyfirlysingar, ad pau verdi vardveitt par afram til frekari nota i rannsoknir sem
tengjast kaefisvefni.

Eg stadfesti hér med undirskrift minni ad ég hef lesid upplysingarnar um rannsdknina sem
mér voru athentar, hef fengid taekiferi til ad spyrja spurninga um rannsoknina og fengid
fullnzegjandi svor og utskyringar 4 atridum sem mér voru 6ljés. Eg hef af fasum og frjalsum
vilja akvedid ad taka patt i rannsOkninni. Mér er ljost, ad p6 ég hafi skrifad undir pessa
samstarfsyfirlysingu, get ég stodvad patttoku mina hvener sem er an utskyringa og an ahrifa 4
pa laeknispjonustu sem ég a rétt & 1 framtidinni.

Meér er 1jost ad rannsdknargdgnin verda geymd dulkooud og ad haft verour samband vid mig
ad 2-5 4rum lidnum & peim forsendum sem islensk 16g og reglugerdir kveda 4 um pa. Mér
hefur verid skyrt fra fyrirkomulagi trygginga fyrir patttakendur i rannsokninni.

Dagsetning

Nafn patttakanda

Undirritadur, starfsmadur rannsoknarinnar, stadfestir hér med ad hafa veitt upplysingar um
edli og tilgang rannsoknarinnar, i samraemi vid 16g og reglur um visindarannsoknir.

Nafn pess sem leggur sampykkisyfirlysinguna fyrir
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Appendix B
Questions and questionnaires used in the study

1. Hefur pu greinst med of haan blodprysting?

] Nei 174 1 Veit ekki

2. Hefur pu greinst med sykursyki?

] Nei 174 1 Veit ekki

3. Hefur pu greinst med asthma?

] Nei 174 1 Veit ekki

4. Notar pu svefnlyf reglulega?

] Nei 174 1 Veit ekki

5. Hefur pu einhvertima reykt eda notad tobak i a.m.k. eitt ar?

[] Nei [17Ja [ Veit ekki
6. Neytir pu afengis?
[] Nei, ég hef aldrei neytt afengis
[] Nei, ég er heett(ur) ad neyta afengis
[ Ja, ég neyti afengis
7. Stundar pu iprottir eda adra reglubundna hreyfingu (t.d. gongur, sund,
hjolreidar)?
[] Nei, ég kys ad stunda ekki hreyfingu
[ Nei, ég get ekki stundad hreyfingu
[1Ja

(] Veit ekki
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Center for Epidemiological Studies — Depression Scale (CES-D™)

Hversu oft leid pér a eftirfarandi hatt i sidastlidinni viku? Vinsamlega svaradu hverri spurning med pvi
a0 fylla i pann svarreit sem & best vid pig.

\ 0 1 2 3

Sjaldan Einstaka Stundum eda Mjog oft

eda aldrei sinnumnokkrum sinnum eda alltaf

[ sidustu viku :

Foru hlutir i taugarnar U U ] ]
4 mér sem venjulega
gera pad ekki

Langadi mig ekki U U U ]
til ad boroa, ég

var lystarlaus

Leid mér pannig ad ég U U U ]
geeti ekki losnad vio

dapurleikann pratt

fyrir hjalp fjolskyldu

minnar og vina

Fannst mér ég U U U ]
ekkert verri en
annad folk

Atti ég i erfidleikum O O O O
med ad hafa hugann vid
pad sem ég var ad gera

Var ég dapur/dopur ] ] ] Ol
(Punglynd(ur))
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Fannst mér allt erfitt
sem ég gerdi

Var ég bjartsyn(n)
a framtioina

Fannst mér lif mitt
hafa misheppnast

Var ég ottaslegin(n)

Var svefn minn orélegur

Var ég anaego(ur)

Taladi ég minna
en venjulega

Fann ég fyrir
einmannaleika

Var f6lk 6vingjarnlegt

Naut ég lifsins

Fékk ég gratkost

Var ég sorgmadd(ur)

Fannst mér ao folki

likadi illa vid mig

Kom ég mér ekki

i “gang”

O

O
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Epworth Sleepiness Scale (ESS)

Hversu liklegt er ad pu dottir eda sofnir vid eftirfarandi adsteedur. Midadu vid edlilegt daglegt lif ad
undanfornu. Jafnvel p6 pu hafir ekki gert eftirtalda hluti nylega, reyndu ad atta pig 4 pvi hvernig
a0stedurnar hefou haft ahrif 4 pig. Notadu eftirfarandi kvaroa til pess ad velja t6lu sem a best vid i
hverju tilviki.

Adstaedur par sem ég: Likur 4 ad dotta/sofna:

Engar Litlar Talsverdar Miklar

Sit og les 0 1 2 3
Horfi a sjonvarp 0 1 2 3
Sit kyrr og fylgist med, t.d. 1 kennslustund eda i leikhtisi 0 1 2 3
Er farpegi 1 bil 1 klukkutima an stopps 0 1 2 3
Legg mig siddegis pegar moguleiki er til stadar 0 1 2 3
Sit og spjalla vid einhvern 0 1 2 3
Sit i r6 og na0i eftir ad hafa bordad 0 1 2 3

Er i bil sem stoppar i faeinar minutur vegna umferdar 0 1 2 3
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The 12-Item Short-Form Health Survey (SF-12)

bessi hluti konnunarinnar leitar svara vio pvi hvernig pér finnst heilsufar pitt vera. bessar upplysingar
leitast vid ad skyra hvernig pér lidur og hvernig pér gengur ad sinna daglegum athfnum. Vinsamlega

svaradu hverri spurningu med pvi ad fylla i pann hring sem & best vid pig, jafnvel po pu sért ekki alveg

VisS.

1. Pegar a heildina er litid, hvernig myndir pu segja ad heilsa pin veeri?
[] Frabaer
[1 Mjog g60
1 G6d
[] Seemileg
[ Léleg
Nestu spurningar fjalla um venjuleg dagleg storf. Hair niverandi heilsufar pér pegar pu sinnir pessum

storfum. Ef svo er, ad hve miklu leyti?

Ja, hair mér Ja, hair mér Nei, hair mér

mikid nokkud alls ekki
2. Héflegt erfidi, svo sem
ad fzera til husgogn, ryksuga, O O O
leika keilu eda golf?
3. Ganga upp nokkra stigapalla O ] ]

A sidustu 4 vikum, hefur pu 4tt vid eftirfarandi vandamal i starfi eda daglegu lifi vegna likamlegrar
heilsu pinnar?

4. Vard minna 1r verki en pi hefoir viljad?
[1Ja
[ Nei
5. Hindradi pig i a0 framkveaema dkvedin storf eda athafnir?
[1Ja
[ Nei
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A sidustu 4 vikum, hefur pu att vid eftirfarandi vandamal i starfi eda daglegu lifi vegna
tilfinningalegrar vanlidunar pinnar (s.s. depurdar eda kvida)?

6. Vard minna ur verki en pu hefdir viljad?
[17Ja
[] Nei
7. Sinntir starfi pinu eda 66rum athéfnum af minni vandvirkni en vanalega?
[17Ja
[] Nei

8. A sidustu 4 vikum, hversu mikil ahrif h6fou verkir 4 dagleg storf pin (bzedi innan heimilis og
utan)?

(1 Engin

U] Frekar litil

O 1 medallagi
L] Talsvert mikil
L] Mjog mikil

Nestu spurningar eru um almenna lidan pina sidastlionar 4 vikur. Vinsamlega merkid vid pad svar
sem kemst nast pvi ad lysa lidan pinni og hversu mikinn hluta timans pér leid pannig

Allan Meirihluta Godan Minni- Litinn Aldrei
timann timans hluta hluta hluta
timans timans timans
9. Hefur pu verio ] ] ] ] Ol O

roleg(ur)
og yfirvegadur/yfirvegud?

10. Hefur pu verio ] ] ] ] Ol O
full(ur) orku?
11. Hefur pu verio ] ] ] ] Ol O
leid(ur) og
dapur/dopur

12. A sidastlionum 4 vikum, hversu mikinn hluta timans trufludu likamleg heilsa pin eda
tilfinningaleg vandamal félagsleg samskipti pin (s.s. heimséknir til vina, attingja o.s.frv)?

] Allan timann
] Meirihluta timans

[J Godan hluta timans

36
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] Minnihluta timans

U Litinn hluta timans
O Aldrei
Functional Qutcomes of Sleep Questionnaire (FOSQ ™)

Sumir eiga erfitt med ad gera hversdagslegar athafnir pegar peir eru preyttir eda syfjadir.
Tilgangur pessa spurningalista er ad kanna hvort pu eigir almennt erfitt med ad framkvaema
tilteknar athafnir vegna pess ad pu sért of preyttur eda syfjadur. begar notast er vid ordin
”syfjadur” eda “’preyttur” 1 pessum spurningalista, er att vio pa tilfinningu ad pu getir ekki
haldid augunum opnum, ad h6fudid er farid ad drjupa, ad pig langi til ad halla pér eda ad pér
finnist pu verda ad leggja pig. Pessi ord eiga ekki vid pa preytu sem pu kannt ad finna fyrir eftir
likamlega areynslu eda likamsraekt.

Leidbeiningar: Vinsamlegast fylltu i einn svarreit fyrir hverja spurningu. Svaradu eins
nakvemlega og pu getur. Fyllsta trinadar verdur gaett vid urvinnslu gagnanna.

Alls ekki Ja, Ja, Ja,
svolitiod frekar mjog
erfitt erfitt erfitt

1. Attu erfitt med ad ] ] ] (]
einbeita pér ado hlutum
sem pu ert ad gera vegna
pess ad pu ert
syfjud/syfjadour?
2. Attu almennt erfitt med [ ] ] (]
a0 muna hluti vegna
pess ad pu ert
syfjud/syfjadour?
3. Attu erfitt med ad aka ] ] ] (]
farartaeki stuttar
vegalengdir (minna en
150 km) vegna pess ad
pu verdur
syfjud/syfjadour?
4. Attu erfitt med ad aka ] ] ] (]
farartaeki langar
vegalengdir (meira en
150 km) vegna pess ad
pu verdur
syfjud/syfjadour?
5. Attu erfitt med ] ] ] (]
heimsoknir til vina
og vandamanna vegna
pess ad pu ert
syfjud/syfjadour?
6. Hefur samband pitt vio ] ] ] [
fjolskyldu, vini og
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10.

vinnufélaga oroio fyrir
ahrifum bpess ad pu

ert syfjud/syfjadour?

Attu erfitt med ad ]
horfa 4 kvikmynd eda
myndband vegna pess

a0 pu ert syfjuo/syfjaour?
Attu erfitt med ad vera 0
eins virk(ur) og pu vilt vera

a kvoldin vegna pess ad pu
ert syfjud/syfjadour?

Attu erfitt med ad vera 0
eins virk(ur) og pu vilt

vera 4 morgnana vegna

pess ad pu

ert syfjud/syfjadour?

Hefur longun pin til ]
nains eda kynferdilegs
sambands ordid fyrir
ahrifum bpess ad pu

ert syfjud/syfjadour?

38
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Appendix C

Table 5.

Multiple linear regression analysis for depression among men.

B B t Sig.
(Constant) 33.822 3.861 .000
Exercise 1.600 165 1.954 .053
Daytime sleepiness -.072 -.035 -.356 723
FOSQ -.627 -412 -4.095 .000
Sleep medication -1.773 -.074 -.860 392
Age -.061 -.077 -.889 376
Drinking 1.938 131 1.544 126

39

a. Dependent variable: Depression

Note: FOSQ = Functional outcomes of sleep questionnaire
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Table 6.

Multiple linear regression analysis for depression among women.

40

B B t Sig.
(Constant) 67.568 34.577 .000
Exercise -.148 -.015 -.103 918
Daytime sleepiness -.202 -.077 -476 .637
FOSQ -1.009 -.576 -3.540 .001
Sleep medication -3.823 -.154 -1.071 291
Age -.154 -.135 -971 338
Drinking -2.430 -.126 -.879 .385
a. Dependent variable: Depression
Note: FOSQ = Functional outcomes of sleep questionnaire
Table 7.
Multiple linear regression analysis for BMI among men.

B B t Sig.
(Constant) 40.928 12.335 .000
Age -.209 -.344 -4.304 .000
AHI .082 266 3.297 .001
Smoking 431 .033 394 .694

a. Dependent variable: BMI
Note: AHI = The apnea-hypopnea index
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Table 8.

Multiple linear regression analysis for BMI among women.

41

B B t Sig.
(Constant) 35.539 6.202 .000
Age -.041 -.066 -418 678
AHI -.012 -.034 -217 .829
Smoking 2.644 197 1.235 224

a. Dependent variable: BMI
Note: AHI = The apnea-hypopnea index



