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Abstract

Sleeping well plays an important role in living healthy.  Because of that, this study examined the relationship between extraversion—a trait characterizes by being active, talkative, and sociable—and one’s sleeping habits.  Participants were students from a Midwestern university who completed questionnaires regarding their personality and behavior in exchange for extra credit.  Results indicated that while extraverts spent more time socializing in the evening, went to bed later, and woke up later, they had no less total sleep and suffered no worse health outcomes, supporting the hypotheses.  One implication from these findings is that employers might be able to increase productivity by allowing more flexible scheduling.  This would allow extraverts to sleep in later, while missing work less often.
The link between extraversion and sleeping habits
Securing affordable access to healthcare has become an important issue in recent years.  While Eastern culture focuses on living healthy lifestyles in order to prevent illness, American society tends to place greater emphasis on treatment only after illness occurs.  Since this society gives less weight to prevention, medical research has placed relatively less focus on which factors are important to living a healthy lifestyle. 
However, some research has been conducted, which indicates that several components are essential to healthy living:  eating right, exercising, and sleeping well (Chun, 2004).  Though diet and exercise have been studied more extensively, less in know about maintaining healthy sleeping habits.  Past research tends to focus on environmental factors that affect sleeping habits, such as stress, noise, lighting, and shift work (Dejanovic, Janjic. & Milovanovic, 2003).  Factors within the individual, such as personality traits, have received less emphasis in research.  
However, there is reason to believe that extraversion—a trait characterized by being active, talkative, and sociable—might be associated with one’s sleeping habits.  For example, Beaulieu (1991) found that those who were more extraverted spent more time in the evening on social activities, were more alert later in the day, and had a tendency to go to bed later.  In addition, Kolanowski and Richards (2002) also found that extraverts spent longer periods of time each day engaged in social activities and, subsequently, went to bed later.  Thus, past research has shown that extraverts have a tendency to go to bed later, and this has been explained, at least in part, by their tendency to spend more time in the evening being social.  However, these studies did not examine whether, if due to their later bedtimes, extraverts also slept in later.  
If extraverts also have a tendency to sleep in later, then the actual duration of their sleep probably would not be affected.  Orme (1972) found that extraversion was unrelated to wake-up time, so extraverts actually got fewer hours of sleep each night.  In contrast, most studies have found that extraverts sleep in later and get about the same amount of sleep as everyone else (Gray & Watson, 2002; Horne & Oestberg, 1977; Schubert, 1977; Taub, Hawkins, & Van de Castle, 1978).  Thus, while past research on the subject is not entirely consistent, the majority of studies have found that extraverts also wake up later.  Because of that, extraversion was found to be unrelated to total sleep duration.  
Notably, the question of whether extraverts get enough sleep is an important one because losing sleep is associated with poorer health.  For example, several studies have found that sleep loss is associated with being sick more often and with developing major health problems (Hasler et al., 2004; Miro, Angeles, & Cano-Lozano, 2002; Smith & Folkard, 1993).  Thus, to the extent that extraversion is associated with sleep loss, it might also be associated with health problems.
According to Gray and Watson (2002), “few studies have examined the links between personality variables and sleep and their combined effect on specific real-world outcomes” (p. 177).  Thus, this study was unique in that it aimed to fill in the gaps in past research by integrating findings on extraversion, sleeping habits, and health.  Foremost, this study aimed to replicate the findings of Beaulieu (1991) and Kolanowski and Richards (2002), regarding the association between extraversion, time spent on social activities, and bedtime.  In addition, this study aimed to address an inconsistency in past research.  Whereas, Orme (1972) found no relationship between extraversion and wake-up time, this study aimed to replicate the majority of past research (Gray & Watson, 2002; Horne & Oestberg, 1977; Schubert, 1977; Taub, Hawkins, & Van de Castle, 1978), which found that extraverts tend to wake up later.  Finally, while sleeping habits may be associated with health outcomes (Hasler et al., 2004; Miro, Angeles, & Cano-Lozano, 2002; Smith & Folkard, 1993), this domain of research has not considered the specific relationship between extraversion and health.  Thus, this study also looks to examine the relationship between extraversion and health directly.
Therefore, the main purpose of this study was to examine the relationship between extraversion and health outcomes.  Extraverts tend to enjoy spending more time being social.  Thus, this study explored the hypothesis that those scoring higher on extraversion would spend more time on social activities.  Spending time on social activities might lead one to staying up later at night; thus, one’s level of extraversion might be related to when he or she goes to bed.  In particular, this study looks to see if those scoring higher on extraversion would go to bed later.  If people who go to bed later get up at the same time as everyone else, they would obviously lose sleep.  In contrast, if someone goes to bed later and gets up later, there would be no loss of sleep.  Thus, this study also examined the hypothesis that those scoring higher on extraversion would wake up later.  Similarly, this study also explored the null hypothesis that those scoring higher on extraversion would get just as much sleep as everyone else.  Since one’s sleep duration was believed to be related to health, and because extraverts were predicted to get the same amount of sleep, this study also examined the null hypothesis that extraverts would get sick just as frequently as everyone else.  In summary, though extraversion may relate to different sleeping habits, those differences were not thought to affect overall sleep duration or health outcomes.  In this way, this study aimed to expand the knowledge base of individual differences in sleeping habits and explore the consequences of those differences on health outcomes.
Method
Participants and Procedures

Participants in this study were 386 students attending a Midwestern university.  No information about the breakdown of race and gender of the participants is available.  Participants completed the questionnaire in the fall of 2002 during a class session and were given extra credit for their participation.
Measures

Extraversion.  The International Personality Item Pool Big Five Inventory (Goldberg, 1999) was used to assess personality.  The inventory contains fifty items that assess the level of the Big Five personality traits.  For this study, only the trait of extraversion was used.  Extraversion is characterized by being active, assertive, gregarious, talkative, and sociable.  The trait scores ranged from 1 to 7, with higher scores indicating higher levels of extraversion.
Social Involvement.  Involvement in social activities was measured using a closed-ended question, “How many nights a week do you usually spend socializing?”  Scores ranged from 1 to 4, with higher scores indicating more nights spent socializing.  
Bedtime.  Bedtime was measured using a closed-ended question, “On average, what time do you go to bed at night?”  Scores ranged from 1 to 5, with higher scores indicating later bedtime.

Wake-up Time.  Wake-up time was measured using a closed-ended question, “On average, what time do you get up in the morning?”  Scores ranged from 1 to 5, with higher scores indicating later wake-up time.

Sleep Duration.  Sleep duration was approximated by subtracting scores on the bedtime question from scores on the wake-up time question.  Scores ranged from -4 to 4, with higher scores indicating greater sleep duration.
Frequency of Sickness.  The amount of sick days was measured using a closed-ended question, “How many times have you been sick this semester?”  Scores ranged from 1 to 5, with higher scores indicating more sick days.
Results
First, a Pearson correlation was performed to examine the relationship between extraversion and social involvement.  The test indicated that extraversion was positively correlated with the number of nights spent socializing (r=.33, p<.01).  That is, people who were more extraverted spent more nights socializing.
Second, a Pearson correlation was performed to examine the relationship between extraversion and the time at which one goes to bed.  The test indicated that extraversion was positively correlated with bedtime (r=.21, p<.01).  That is, people who were more extraverted went to bed later.

Next, a Pearson correlation was performed to examine the relationship between extraversion and the time at which one wakes up.  The test indicated that extraversion was positively correlated with wake-up time (r=.11, p<.05).  That is, people who are more extraverted woke up later.

Then, a Pearson correlation was performed to examine the relationship between extraversion and the amount of time spent sleeping each night.  The test indicated that there was no significant correlation between extraversion and sleep duration (r=-.05, ns).  That is, the amount people slept was not related to their level of extraversion.

Finally, a Pearson correlation was performed to examine the relationship between extraversion and the frequency of being sick.  The test indicated that there was no significant correlation between extraversion and number of sick days (r=.00, ns).  That is, the number of sick days people had was not related to their level of extraversion.

Discussion

The results of this study replicate past research, showing a relationship between extraversion and sleeping habits.  This extends previous research that focused on environmental factors that influence sleeping habits (Dejanovic, Janjic. & Milovanovic, 2003), adding individual differences as well.  The results supported the hypothesis that extraverts spend more time on social activities.  In addition, extraverts were found to have later bedtimes.  These findings are in line with past research, which has suggested that the increased participation in social activities by extraverts may be partly responsible for their staying up later (Beaulieu, 1991; Kolanowski & Richards, 2002).  Furthermore, this study found support for the hypothesis that extraverts also wake up later in the morning.  Because of this, the actual duration of their sleep is unaffected by their somewhat later bedtimes.  These findings are in agreement with the majority of past research studies, which have found extraverts to wake up later and, thus, get as much sleep as everyone else (Gray & Watson, 2002; Horne & Oestberg, 1977; Schubert, 1977; Taub, Hawkins, & Van de Castle, 1978).  While Orme (1972) failed to find a significant relationship between extraversion and wake-up time, that might have been because of a small sample size or because they utilized a clinical population.  Thus, the findings in this study are consistent with most, but not all past research studies.  If extraverts were prone to getting fewer hours of sleep, one might expect them to have poorer health outcomes.  However, because their late bedtimes are offset by late wake-up times, they tend to get just as much sleep, and for that reason extraverts were predicted to have no worse health outcomes.  Specifically, the results for this study demonstrated support for the hypothesis that extraversion was unrelated to frequency of sickness.  Again, this finding carries theoretical support because past studies found that sleep duration was a good predictor of health outcomes (Hasler et al., 2004; Miro, Angeles, & Cano-Lozano, 2002; Smith & Folkard, 1993).  Possibly, because extraversion was unrelated to sleep duration, it also played no role in predicting health outcomes in this study. 
There are at least two major strengths of this study.  First, this study used an integrative approach to examine the relationship between extraversion and health.  Past studies have tended to be more limited in focus, choosing only to explore the relationship between extraversion and one or two other factors (e.g. the relationship between extraversion and wake-up time).  This study was more comprehensive in that it examined the relationship between extraversion and five other factors: social involvement, bedtime, wake-up time, total sleep duration, and health.  In addition, the findings in this study have a strong theoretical basis grounded in past research.  This adds strength to the claim that the results in this study were valid.

However, this study is not without limitations.  Foremost, because this study draws on the correlational approach, inferences about the causal relationship between two variables cannot be made with certainty.  For example, it is possible that extraversion plays a role in causing later bedtimes, but it cannot be entirely ruled out that going to bed later might cause one to become more extraverted, or that some other factor might cause both extraversion and later bedtimes to occur.  In addition, this study was somewhat limited in that it only looked at the relationship between extraversion and one important life outcome—that is, health.  Though health was unaffected by their sleeping habits, extraverts might suffer some negative consequences, such as missing class or being late for work, because they have a tendency to sleep in later.  Despite these shortcomings, there are still several reasons why these findings are important.  
These findings have at least two broad implications.  Because extraverts go to bed later, they may be left with two unappealing alternatives in the morning.  If they were to get up earlier, they would lose sleep, which might lead them to suffer from poorer health (Hasler et al., 2004; Miro, Angeles, & Cano-Lozano, 2002; Smith & Folkard, 1993).  If they sleep in later to get enough sleep—as this study shows they do—they might face other negative consequences.  Many employers use a rigid 9:00 a.m. to 5:00 p.m. scheduling system.  Similarly, many schools begin class very early in the morning.  If extraverts are to sleep in and avoid negative health outcomes, they might then be late to class or work.  This could lead to increased absenteeism or tardiness, which would decrease productivity.  To combat this, employers and school systems could take proactive measures to avoid such problems.  For example, some employers might offer flextime, allowing employees to choose their own hours.  Universities might allow students more freedom in scheduling their courses by having courses available at a variety of different times.  This would allow some students to schedule their classes later in the day if desired.  In addition, if such proactive measures could not be utilized, employers and schools might consider using a less punitive response to tardiness when it occurs.  For example, employers and teachers might be more accommodating to people that occasionally oversleep and come in late.  Rather than punishing people for oversleeping, employers and teachers might help them to get caught up with their work.  Thus, this research has several real-world applications.
Further research on this topic could examine the role extraversion plays in determining other outcomes, beyond health.  As mentioned prior, because extraverts sleep in later, it is possible that they may experience problems at work or school due to absenteeism.  In contrast, people that are more extraverted might make sure to take classes that begin later in the day or work at jobs that offer flexible hours—allowing them to sleep in without negative outcomes at work or school.  Thus, the relationship between extraversion and absenteeism-related problems at school and work remains unclear.  Future studies could address this issue to provide a better understanding of the consequences of sleeping habits.  
As access to healthcare becomes a growing concern, Americans seem to be overly focused on treating illnesses at the expense of taking measures to prevent them, such as practicing healthy sleeping habits.  While much research has examined the environmental factors affecting the quality of one’s sleep, this study focused on the relationship between the trait of extraversion and one’s sleeping habits.  Possibly because they spend more time in the evening socializing, extraverts tend to go to bed later and wake up later as well.  Though extraversion was not found to be related to health outcomes, future studies should address whether sleeping in has an adverse impact at school or in the workplace.  This would foster a better understanding of the relationship between extraversion, sleeping habits, and the consequences of those sleeping habits.  
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