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Abstract

Noctcaelador, defined as psychological attachment to the
night sky, has been linked to personality traits, coping, and
habitual sleep-length. However, little is known about its
relationship with sleep disturbance ascribed to worry
(SAW), a tendency to attribute sleep difficulties to worry.
The present exploratory study examined associations
between noctcaclador and SAW in a sample of 235
university students who completed the Noctcaelador
Inventory and the Sleep Disturbance Ascribed to Worry
Scale. Noctcaclador and SAW were modestly but

significantly correlated (r = .23, p < .001). Item-level
stepwise regression analyses indicated that waking from
sleep worrying was the only SAW component uniquely
predictive of noctcaelador, whereas enjoyment of going
outside to view the night sky was the only noctcaelador item
uniquely predictive of SAW. These findings suggest that
noctcaclador may intersect with cognitive—affective
processes linked to nocturnal worry and may reflect
behavioral tendencies relevant to nighttime self-regulation.
Implications and avenues for future research are discussed.
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1. Introduction
Noctcaelador is a psychological construct describing an attachment to the night sky ['l. Although originally identified through
factor-analytic work examining students’ attitudes and behaviors related to night sky watching 3], more recent qualitative
findings also support the existence of noctcaelador * 31, Across diverse samples including national park visitors, students, and
amateur and professional astronomers, between 57.5-88.0% report intentionally observing the night sky at least monthly [©-3],
Individuals higher in noctcaelador report watching the night sky more frequently and for longer periods '), Historically,
reasons for interest in the night sky have included aesthetic, spiritual-existential, and prognostic motivations © 19,
Psychological research additionally suggests that night sky watching often elicits awe 'l and may reduce stress and increase
positive mood > 131, These positive experiences, along with a sense of self-enhancement, may provide a developmental
pathway for noctcaelador [14],
Noctcaelador has been linked with feelings of connection to nature [*], enjoyment of urban nightscapes '], astrotourism [17),
and artistic or intellectual leisure interests [, Although noctcaelador might appear synonymous with interest in astronomy, the
two constructs are statistically distinct '), with noctcaelador representing a more emotional form of engagement. Both,
however, may trace back to childhood exposure to the night sky 2% and may be shaped more by psychological dispositions
than mere opportunity to view the sky ['>2!, Noctcaelador consistently relates to openness to experience 2% 231, particularly
facets such as fantasy and aesthetic appreciation 1?41, Similar associations have been found with creativity 231, curiosity 26,
rational problem solving ?7- 281 sensation seeking [>), and psychological absorption 31,
Findings regarding maladaptive psychological correlates of noctcaelador have been mixed. Studies have not found consistent
relationships with mood or anxiety but have reported associations with hypomanic tendencies B> 32, Earlier work found a
positive relationship with pathological worry 3], and noctcaelador has been linked to reduced habitual sleep length 4. The
latter finding is ambiguous: shorter sleep may reflect normal individual differences *°], but it can also indicate maladaptive
pre-sleep cognitive arousal [3¢1. One variable that may capture the intersection of perceived sleep disruption and worry is sleep
disturbance ascribed to worry (SAW). SAW is described as the attribution of sleep difficulties to worry, including problems
initiating and maintaining sleep 7).
Up to 40% of adults attribute at least some sleep disturbance to worry 81, Importantly, SAW appears to reflect a subjective
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attribution rather than objective sleep loss %1, Conceptually,
SAW may develop through attributional processes [0,
particularly the covariation principle ™), where one internal
experience is misattributed to another despite potential third-
variable influences. SAW shows bidirectional associations
with both somatic and cognitive arousal > %I and
longitudinal studies indicate that worry predicts sleep
disturbance ™4 while dysphoric dreaming, a form of sleep
disturbance, predicts later SAW ™3, SAW also has been
linked to greater negative affect, perceived stress, and lower
self-esteem and life satisfaction [, Although related to
insomnia and worry, SAW is statistically distinct from both
and reflects metacognitive perceived sleep disruption and
attribution to worry rather than objective fatigue 61,

While prior work suggests noctcaelador relates modestly to
worry 33 and sleep length B4 it is unknown whether it
relates specifically to worry-attributed sleep difficulties.
Early findings indicated that individuals high in
noctcaelador reported willingness to sacrifice sleep to watch
the night sky 2, although later work suggested noctcaelador
was no longer related to habitual sleep length when
controlling for night sky watching as a coping behavior 3],
The aim of the present study was to examine associations
between noctcaelador and SAW, and to explore which
specific components of each construct best accounted for
observed relationships. Based on prior literature, a positive

association between noctcaelador and SAW was
hypothesized.
2. Methods and Measures

2.1 Participants and Procedure

Participants were 235 undergraduate psychology students
(162 women, 72 men, 1 unidentified) at a university in the
U.S. Ages ranged from 18-62 years (M = 27.50, SD =
10.62). Self-reported racial/ethnic identity was primarily
White/Caucasian (n = 191; 81.3%), followed by African
American/Black (n = 26; 11.1%), Asian (n = 9; 3.8%),
Native American (n = 3; 1.3%), and other (n = 4; 1.7%).
Two participants (0.9%) did not report a racial/ethnic
identity.

The Institutional Review Board categorized the study as
nonregulated research. Procedures followed the Helsinki
Declaration (2000) and APA ethical guidelines. Participants
completed anonymous paper-and-pencil questionnaires in
group settings without time limits and received a small
amount of extra course credit for participating.

2.2 Measures

2.2.1 Noctcaelador: Participants completed the 10-item
Noctcaelador Inventory “71 using a 1 (strongly disagree) to 5
(strongly agree) scale. Higher scores reflect greater
noctcaelador. One-month test—retest reliability (r = .88) and
criterion validity have been established 47481,

2.2.2 Sleep Disturbance Ascribed to Worry (SAWS):
Participants completed the 5-item Sleep Disturbance
Ascribed to Worry Scale B7 using a 0 (never) to 10 (very
often) scale. Higher scores indicate greater attribution of
sleep disturbance to worry. Test-retest reliability (r = .83)
and validity have been reported 1041,

2.3 Data Analyses

Analyses were conducted using SPSS v.30. Gender and
race/ethnicity differences were evaluated using independent-
samples t-tests. Due to distributional frequencies,
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race/ethnicity was grouped as White/Caucasian versus
Other. Pearson correlations examined relationships among
continuous variables, with effect sizes interpreted as small (r
= .10), medium (r = .30), or large (r = .50) D%, Stepwise
regressions assessed item-level predictors of total scores for
each construct. Significance was set at p <.050 (two-tailed).

3. Results

Preliminary analyses showed that age was not significantly
correlated with SAWS, r = .03, p = .604, or noctcaelador, r =
.12, p = .064. No significant gender differences emerged for
noctcaelador, t (232) = 0.22, p = .823. However, women (M
=19.28, SD = 11.27) scored significantly higher on SAWS
than men (M = 14.68, SD = 11.18), t (232) = 2.89, p = .002.
Race/ethnicity was unrelated to both SAWS, t (231) = 0.91,
p = .362, and noctcaclador, t (231) = 091, p = .3606.
Noctcaelador and SAWS were significantly correlated, r =
.23, p <.001.

A stepwise regression predicting noctcaelador with
sociodemographics forced on Step 1 and SAWS items
allowed to load on subsequent steps showed that
sociodemographics did not  significantly  predict
noctcaelador, R? =.024, F = 1.84, p = .141. Only one SAWS
item (“How often do you awake from sleep worrying?”’)
entered the model on Step 2, yielding a significant increase
in variance explained, R> = .088, F = 22.54, p < .001 (B =
.30, p <.001).

When reversing the model and predicting SAWS from
sociodemographics and Noctcaelador Inventory items,
sociodemographics accounted for significant variance when
forced onto Step 1, R* = .040, F = 3.20, p = .024, with
gender the only significant individual predictor (B =.19, p =
.004). One noctcaelador item (“I like to go outside and look
at the sky at night often”) entered on Step 2 and significantly
increased explained variance in SAWS scores, R? = .076, F
=19.48,p <.001 (B=.28,p <.001).

4. Discussion

Taken together, the present findings suggest that
noctcaelador is modestly but reliably associated with sleep
disturbance attributed to worry. Although the effect size was
small, it is consistent with prior work linking noctcaelador
with worry processes ¥ and with indices of reduced
habitual sleep length B34, These convergent findings imply
that noctcaelador is not merely an aesthetic or recreational
preference but may intersect with cognitive—affective
processes relevant to nocturnal functioning.

The item-level analyses provide additional nuance.
Specifically, SAW’s strongest predictor of noctcaelador was
waking from sleep while worrying, which represents an in-
sleep cognitive intrusion rather than a pre-sleep process.
This finding aligns with suggestions that awakenings due to
cognitive arousal may be especially disruptive B¢ and may
cue efforts to regulate internal distress. Conversely, the
noctcaelador item that best predicted SAW reflected a
behavioral inclination (i.e., going outside to look at the sky
often) rather than an affective appraisal. This asymmetry
raises conceptual questions. It may be that individuals who
enjoy repeatedly engaging with the night sky are more likely
to rely on this behavior as a regulatory strategy when
experiencing worry-related awakenings. Prior research
supports the notion that night-sky engagement can serve
coping or mood-regulating functions [ '3 28 Thuys,
behavioral engagement with the night sky may be part of a
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broader repertoire of responses to cognitive arousal during
the night.

At a broader theoretical level, if noctcaelador partly reflects
an absorptive attachment to a stable environmental stimulus
(141 then individuals high in noctcaelador may orient toward
the night sky in moments of affective disruption. This
interpretation is compatible with research suggesting that
both nocturnal nature engagement 2! and awe experiences
(11 may promote emotional recalibration. However, the
present study cannot determine whether night-sky
engagement reduces worry, reinforces it, or merely co-
occurs with worry-related sleep disruptions.

The lack of sociodemographic differences in noctcaelador
aligns with previous findings showing relative stability of
noctcaelador across gender, age, and ethnic groups ['>47 311,
Such consistency strengthens the claim that noctcaelador is
better conceptualized as a personality-linked individual
difference rather than a demographic or culturally localized
phenomenon. Personality research further supports this
view: noctcaelador is consistently related to openness to
experience 2224 creativity 2, curiosity %], and absorption
B9 traits that facilitate perceptual and imaginative
engagement with the night environment. These associations
make it plausible that noctcaclador reflects a broader
cognitive—affective style that shapes how individuals
interpret nocturnal experiences, including sleep-related
cognitions.

Nevertheless, the relationship between noctcaclador and
SAW may also involve attributional tendencies. SAW
specifically reflects a metacognitive interpretation of sleep
difficulties rather than objectively measured sleep loss 13,
Individuals high in noctcaelador may be more inclined to
assign meaning or symbolic value to nighttime experiences
or internal states; an interpretation consistent with findings
linking noctcaelador to nonnormative  perceptual
experiences !, Thus, both noctcaelador and SAW may
share underlying cognitive styles that predispose individuals
to interpret nighttime events (e.g., awakenings) in particular
ways.  Exploring attributional  biases, interpretive
frameworks, and metacognitive beliefs may therefore
deepen understanding of why these constructs covary.

The limitations of this study warrant emphasis. The study’s
reliance on self-report measures introduces the possibility of
shared-method variance and subjective biases. The student
sample further limits generalizability; community-based or
clinical populations may show different patterns, especially
given the higher prevalence of insomnia, chronic worry, and
sleep fragmentation in older adults and clinical groups.
Moreover, the cross-sectional design precludes causal
inference. It remains unclear whether noctcaelador
contributes to worry-related sleep disturbance, whether
SAW increases tendencies toward night-sky engagement, or
whether a third variable (e.g., cognitive arousal, absorption,
attributional bias) drives both.

Future research should consider multimethod approaches,
such as diary studies, ambulatory assessment, or actigraphy,
to examine temporal sequencing between nocturnal worry,
awakenings, and night-sky engagement. Including broader
personality measures, coping strategies, and indices of
nature connectedness may help clarify the psychological
architecture of noctcaelador. Finally, experimental or quasi-
experimental designs exposing participants to structured
night-sky viewing versus control conditions could help test
whether nocturnal nature engagement buffers or exacerbates
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preexisting worry or sleep disturbance.

5. Conclusion

In summary, this exploratory study shows that noctcaelador
is modestly related to sleep disturbance ascribed to worry,
particularly worry-linked nocturnal awakenings. While the
findings raise as many questions as they answer, they
suggest that noctcaelador may intersect with cognitive—
affective processes relevant to sleep. Whether night-sky
engagement functions primarily as a coping mechanism, a
personality-expressive behavior, or part of an attributional
style remains an open empirical question. Continued
research integrating personality psychology, sleep science,
and environmental psychology is likely to yield a more
comprehensive understanding of the nocturnal mind.

6. References

1. Kelly WE. Night sky watching attitudes among college
students: A preliminary investigation. Coll Stud J.
2003; 37(2):194-196.

2. Kelly WE, Kelly KE. Further identification of
noctcaelador: An underlying factor influencing night
sky watching behaviors. Psychol Educ. 2003; 40(3-
4):26-27.

3. Kelly WE. Evidence of the existence of noctcaelador
across three measures: A factor analytic study. J Instr
Psychol. 2006; 33(4):261-262.

4. Blair A. An exploration of the role that the night sky
plays in the lives of the dark sky island community of
Sark. J Skyscape Archaeol. 2018; 3(2):236-252. Doi:
10.1558/jsa.34689

5. McNiven HB. An exploration into ‘noctcaelador’ in
young people of Generation Z [dissertation] Lampeter,
Wales UK: University of Wales Trinity Saint David,
2025.

6. Mace BL, McDaniel J. Visitor evaluation of night sky
interpretation in Bryce Canyon National Park and Cedar
Breaks National Monument. J Interpret Res. 2013;
18(1):39-57. Doi: 10.1177/10925872130180010

7. Heim J. The night sky in the lives of amateur and
professional astronomers. J Cosmol Cult. 2019; 5(2):41-
64.

8. Kelly WE, Kelly KE, Batey J. Frequency of college
students’ night sky watching behaviors. Coll Stud J.
2006; 40(1):166-168.

9. Brady B. Stars and cultural astronomy. J Skyscape
Archaeol. 2018; 4(1):129-133. Doi: 10.1558/jsa.36095

10. Sheehan W. A passion for the planets: Envisioning
other worlds from the Pleistocene to the age of the
telescope: Springer, 2010.

11. Silvia PJ, Fayn K, Nusbaum EC, Beaty RE. Openness
to experience and awe in response to nature and music:
Personality and profound aesthetic experiences.
Psychology of Aesthetics, Creativity, and the Arts.
2015; 9(4):376-384. Doi: 10.1037/aca0000028

12. Dao A. Emotional and social responses to stargazing:
What does it mean to lose the dark? [Honors Thesis].
Ilinois Wesleyan University, 2016.

13. Kelly WE, Daughtry D. Sleep-length, noctcaelador, and
watching the night-sky to cope. Individ Differ Res.
2007; 5(2):150-157. Doi: 10.65030/idr.05011

14. Kelly WE. "Hypnotic" attachment to the night sky:
Theoretical considerations and an abbreviated measure
of noctcaelador. Sleep Hypn. 2019; 21(2):147-157. Doi:

1250


http://www.multiresearchjournal.com/

International Journal of Advanced Multidisciplinary Research and Studies

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

10.5350/Sleep.Hypn.2019.21.0183

Barnes C, Passmore HA. Development and testing of
the Night Sky Connectedness Index (NSCI). J Envir
Psychol. 2024; 93:102198. Doi:
10.1016/j.jenvp.2023.102198

Gao M, Zhu X. Development and testing of the
nightscape affect index. Appl Psych Health Well Being.
2025; 17(3):€70036. Doi: 10.1111/aphw.70036

Tapada A, Da Encarnacdo Marques CS, Peixeira
Marques C, Costa C. Astrotourism: Image and visit
intention in low-density territories. The case of the
inland north of Portugal. Portug J Reg Stud. 2023;
66:117-132. Doi: 10.59072/rper.vi66.33

Kelly WE. Interests under the open mind and the open
sky: Noctcaelador, the big five, and leisure interests.
Individ  Differ Res. 2021; 19:e19006. Doi:
10.65030/idr.19006

Kelly WE. Interest in astronomy and interest in night-
sky watching: Evidence for separate but related
constructs. Psychol J. 2007; 4(2):58-71.

Colantonio A, Marzoli I, Puddu E, Bardelli S, Fulco
MT, Galano S, ef al. Describing astronomy identity of
upper primary and middle school students through
structural equation modeling. Phys Rev Phys Educ Res.
2021, 17(1):010139. Doi:
10.1103/PhysRevPhysEducRes.17.010139

Barragan RC, Meltzoff AN. Opportunity to view the
starry night sky is linked to human emotion and
behavioral interest in astronomy. Sci Rep. 2024;
14(1):19314. Doi: 10.1038/s41598-024-69920-4

Kelly WE. The "OCEAN" and the night-sky: Relations
between the five-factor model of personality and
noctcaelador. Coll Stud J. 2004; 38(3):406-409.

Kelly WE. The personality of night sky watchers:
Relationships of noctcaelador with the big five,
Eysenck’s PEN model, and Jung’s typologies. North
Am J Psychol. 2025; 27(2):289-300.

Kelly WE, Kelly KE. Bring on the night: Openness to
experience and interest in night sky watching. Individ
Differ Res. 2010; 8(4):214-219. Doi:
10.65030/idr.08022

Kelly WE, Kelly KE. An examination of noctcaelador
and creativity. Psychol Educ. 2014; 51(1-2):26-32.
Kelly WE, Daughtry D. The case of curiosity and the
night sky: Relationship between noctcaelador and three
forms of curiosity. Educ. 2016; 137(2):204-208.

Kelly WE. Some cognitive characteristics of night sky
watchers: Correlations between social problem-solving,
need for cognition, and noctcaelador. Educ. 2005;
126(2):328-333.

Kelly WE, Kelly KE. Let the stars be your guide
through troubled times? The relationship between
noctcaelador and coping. Psychol Educ. 2008; 45(3-
4):10-15.

Kelly WE. Getting a thrill from the night sky: The
relationship ~ between  sensation  seeking and
noctcaelador. Psychol J. 2007; 4(1):40-46.

Kelly WE, Daughtry D, Kelly KE. Entranced by the
night sky: Psychological absorption and noctcaelador.
Psychol Educ. 2006; 43(2):22-27.

Kelly WE. Associations of maladaptive psychological
processes and noctcaelador in a university student
sample: A follow-up study. Int J Adv Multidisc Res
Stud. 2025; 5(5):315-321. Doi:

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

www.multiresearchjournal.com

10.62225/2583049X.2025.5.5.4914

Kelly WE. Relationships of noctcaelador with measures
of psychological dysfunction: The MMPI-2 and
cognitive ability. Int J Adv Multidisc Res Stud. 2025;
5(4):390-396. Doi: 10.62225/2583049X.2025.5.4.4606
Kelly WE, Batey J. Some correlates of noctcaelador:
An exploratory study. Psychol Educ. 2005; 42(3-4):20-
22.

Kelly WE, Rose C. Losing sleep to watch the night-sky:
The relationship between sleep-length and noctcaelador.
Coll Stud J. 2005; 39(1):45-47.

Gray EK, Watson D. General and specific traits of
personality and their relation to sleep and academic
performance. J Pers. 2002; 70(2):177-206. Doi:
10.1111/1467-6494.05002

Nicassio PM, Mendlowitz DR, Fussell JJ, Petras L. The
phenomenology of the pre-sleep state: The development
of the pre-sleep arousal scale. Behav Res Ther. 1985;
23(3):263-271. Doi: 10.1016/0005-7967(85)90004-x
Kelly WE. Worry and sleep length revisited: Worry,
sleep length, and sleep disturbance ascribed to worry. J
Genet  Psychol.  2002; 16(3):296-304.  Doi:
10.1080/00221320209598685

Dregan A, Lallukka T, Armstrong D. Potential
pathways from biopsychosocial risk factors to sleep loss
due to worry: A population - based investigation. J
Public Ment Health. 2013; 12(1):43-50. Doi:
10.1108/17465721311304230

Kelly WE. Not all who worry lose sleep: Personality,
normal worry, and sleep disturbance ascribed to worry.
Individ Differ Res. 2019; 17:¢17004. Doi:
10.65030/idr.17004

Kelly WE. Some correlates of sleep disturbance
ascribed to worry. Individ Differ Res. 2003; 1(2):137-
146. Doi: 10.65030/idr.01012

Kelley HH. Attribution in social interaction. In Jones
EE, Kanouse DE, Kelley HH, Nisbett RE, Valins S,
Weiner B. Attribution: Perceiving the causes of
behavior. Morristown, NJ: General Learning Press,
1972, p. 1-26.

Bartel KA, Gradisar M, Williamson P. Protective and
risk factors for adolescent sleep: A meta-analytic
review. Sleep Med Rev. 2015; 21:72-85. Doi:
10.1016/j.smrv.2014.08.002

Marquis LP, Julien SH, Baril AA, et al. Nightmare
severity is inversely related to frontal brain activity
during waking state picture viewing. J Clin Sleep Med.
2019; 15(2):253-264. Doi: 10.5664/jcsm.7628
McGowan SK, Behar E, Luhmann M. Examining the
relationship between worry and sleep: A daily process
approach. Behav Ther. 2016; 47(4):460-473. Doi:
10.1016/j.beth.2015.12.003

Kelly WE. Nightmare frequency predicts worry-related
sleep disturbance one month later. Int J Dream Res.
2025; 18(1):9-15. Doi: 10.11588/ijodr.2025.1.104634
Kelly WE. Sleep disturbance attributed to worry and its
association with insomnia, fatigue, and daytime
sleepiness beyond trait worry and anxiety in college
students. Individ Differ Res. 2017; 15:€15004. Doi:
10.65030/idr.15004

Kelly WE. Development of an instrument to measure
noctcaelador: Psychological attachment to the night
sky. Coll Stud J. 2004; 38(1):100-102.

Batey J, Kelly WE. Criterion group validity of the

1251


http://www.multiresearchjournal.com/

International Journal of Advanced Multidisciplinary Research and Studies

49.

50.

51.

52.

Noctcaelador  Inventory: Differences  between
astronomical society members and controls. Indiv
Differ Res. 2005; 3(3):200-203. Doi:
10.65030/1dr.03020

Kelly WE, Forbes A. Temporal stability of the sleep
disturbance ascribed to worry scale. Percept Mot Skills.
2004; 99(2):628. Doi: 10.2466/pms.99.2.628-628
Cohen J. Statistical power analysis for the behavioral
sciences, 2nd ed: Erlbaum, 1988.

Kelly WE. Factorial validity, reliability, and
measurement  equivalence of the Noctcaelador
Inventory across three ethnic groups. J Instr Psychol.
2008; 35(3):271-274.

Bell R, Irvine KN, Wilson C, Warber SC. Dark nature:
Exploring potential benefits of nocturnal nature-based
interaction for human and environmental health. Eur J
Ecopsychology. 2014; 5:1-15.

www.multiresearchjournal.com

1252


http://www.multiresearchjournal.com/

