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Abstract

Non-24-hour sleep-wake rhythm disorder (N24SWD) occurs when the circadian rhythm does not match the natural 24-hour 
period, leading to a shifting sleep-wake schedule which inevitably causes great disturbance of daily activities. It was first rec-
ognized in and is most prevalent in blind individuals. Although the prevalence of N24SWD is unknown in sighted people, it 
is thought to be rare [1]. Also, it is related to psychological diseases and the use of certain medications. We present a case of 
a sighted patient with psychiatric comorbidity who presented with excessive sleepiness since preadolescence, was found to 
have N24SWD.
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A Rare Case of Non-24-hour Sleep-Wake Rhythm Disorder in A Sighted 
Patient

Introduction
Like most mammals, humans utilize an intrinsic clock that 
controls daily physical, mental and behavioral cycles, known 
as the circadian rhythm. For most people, a normal circadian 
rhythm is about 24.2 hours long, which aligns with earth's 
natural light-dark cycle. When there is dysychrony between 
the intrinsic clock and the desired sleep-wake times, circadian 
sleep-wake rhythm disorders may arise. These include delayed 
sleep-wake phase disorder, advanced sleep-wake phase disor-
der, non-24-hour sleep-wake rhythm disorder, irregular sleep-
wake rhythm disorder, jet lag disorder and shift work disorder. 
Non-24-hour sleep-wake rhythm disorder (N24SWD) occurs 
when the circadian rhythm does not match the natural 24 hour 
period, leading to a shifting sleep-wake schedule which inevi-
tably causes great disturbance of daily activities. It was first 
recognized in and is most prevalent in blind individuals.It is re-
ported that over half of fully blind patients may have N24SWD 
[1]. In a study of 127 blind women, 39% had N24SWD among 
the 41 participants without light perception, and 9% had 
N24SWD in those with light perception.[2] We present a case 
of a sighted patient who has N24SWD since preadolescence 
with concurrent bipolar disorder.

Report of Case
A twenty-nine-year-old woman with bipolar disorder on Bu-
propion and Lamotrigine presented to sleep clinic for exces-
sive daytime sleepiness and irregular sleep schedule. She has 

been struggling with irregular sleep schedule since age 12, with 
continued worsening symptoms over time. During her teenage 
years she often fell asleep at school, and she felt the sleepiness 
could be associated with psychotropic medication regimen. 
She was not able to finish college due to untreated depression 
and bipolar disorder. The patient also had difficulty focusing 
during daytime which severely interfered with her work as a 
computer graphics artist. She denies cataplexy, hypnagogic 
hallucinations or sleep paralysis, no symptoms concerning for 
restless leg syndrome. No history of shift work or abnormal 
movement/behavior problems during sleep. According to the 
sleep App on her phone, her bedtime is variable, shifting about 
1-2 hours/day. Her rise time maintains a consistent interval 
with her bedtime (Figure 1- sleep diary). Her daily total sleep 
time varies between 7-12 hours. It has been challenging for her 
to maintain a consistent sleep routine for greater than 2-3 days 
due to excessive daytime sleepiness requiring naps, although 
she has been able to function normally at nighttime. She has 
previously been evaluated by several doctors with trials of mul-
tiple stimulants without significant improvement, and currently 
remains off all stimulants or sedatives. She has previously tried 
to keep a stable schedule, but with significant difficulty. 
 
Patient's prior sleep work up involved multiple sleep latency 
test (MSLT) (Figure 2) and polysomnogram (PSG) (Table 1), 
after which she was diagnosed with idiopathic hypersomnia. 
She has been treated with methylphenidate, amphetamine, and 
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Figure 1: Sleep diary.

combination of lisdexamfetamine and methylphenidate, pre-
scribed by her psychiatrist for excessive sleepiness. However, 
none of these medications helped. She was subsequently start-
ed on modafinil, which was initially helpful but the effects did 
not persist causing patient to fall asleep during all odd hours at 
the maximum dose (300mg).
 
On presentation to the clinic, the patient's STOP-BANG [3] 
[The snoring, tiredness, observed apnea, high BP, BMI, age, 
neck circumference, and male gender (STOP-Bang)] score was 
1/8, and Epworth sleepiness scale (ESS) [4] was 21/24. Her 
initial physical exam showed thin, well appearing, with Malla-

mpati Il, no macroglossia or retrognathia. Heart and lung exam 
were unremarkable and she had flat affect. Body mass index 
(BMI) was 22.3kg/m2 and blood pressure was 112/76, heart 
rate 89.

Prior PSG showed no Obstructive Sleep Apnea (OSA)/ peri-
odic limb movement disorder (PLMD), total sleep time 295.7 
min, MSLT: fell asleep in 3 out of 5 naps; no sleep-onset REM 
period (SOREMP)s; mean sleep onset latency (SOL)=13min. 
PSG showed Respiratory Disturbance Index (RDI) 0/hour, 
minimum sat 92%, 0 Periodic Limb Movement (PLM)s, 
arousal index 6.7/hour with some spontaneous leg movements. 
Wake after sleep onset (WASO) 107 minutes (Table 1). 
Patient was advised to keep a sleep diary and was offered Cog-

Figure 2: Previous Multiple Sleep Latency Test 6 months ago.

Table 1: Initial MSLT and PSG results.

Parameter Initial MSLT Initial PSG
RDI   0
PLM   0
Min sat %   92

Arousal index/hour
 

6.7 with some 
spontaneous 
leg movements

WASO (min)   107
Total sleep time (min)   295.7

Naps
Fell asleep 
in 3 out of 
5 naps  

SOREMs 0  
Mean sleep latency 
(min) 13  

nitive behavioural therapy for insomnia (CBT-I) to achieve 
a regular sleep schedule. However, patient failed the trial of 
standardized schedule and found it stressful. Her bedtime ad-
vanced and cycled through a 24-hour period according to her 
sleep diary. She feels fine when she follows her rotating sleep 
schedule. Her ESS improved to 4/24.

Patient tried melatonin and light therapy to be taken same time 
daily for a short period of time without much of success. She 
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continued to feel sleepy and fatigued when she tried a fixed 
sleep schedule, and inevitably shifted back to shifting sleep-
wake schedule. She felt well with her regular shifting circadian 
schedule with 7-8 hour of sleep on average, however wished to 
be able to keep consistent schedule to be able to keep her job 
and engage in social activities. Due to lack of improvement on 
melatonin and light therapy, she was prescribed with a trial of 
tasimelteon 20mg to be taken 30minutes before sleep desired 
sleep time and to keep a sleep diary. Unfortunately, patient was 
not able to obtain tasimelteon due to insurance issue, however 
her sleep time is becoming towards more stabilized between 
11pm -1 am to 10am-11am with increased bright light expo-
sure during the daytime and using melatonin at night time.

Discussion
Non-24-hour sleep-wake disorder, also known as free running 
disorder, is a circadian rhythm sleep disorder when a patient's 
endogenous circadian rhythm cycles fail to synchronize to a 
24-hour day. It was first found in, and is common in, blind 
individuals without light perception and it is relatively rare 
in sighted individuals [5]. In mammals, the circadian rhythm 
is regulated by the Suprachiasmatic Nucleus ((SCN)) of the 
hypothalamus. It receives direct input from the retina, which 
detect and signal light to the central nervous system [6].

The rods and cones that function as photoreceptors in the eyes 
relay light to our central neural system, by which they play a 
role in circadian photoentrainment. Also, there is a group of 
photosensitive, specialized retinal ganglion cells distributed 
throughout the retina with similar function, projecting to the 
SCN, and contain melanopsin as their photopigment [7][8]. 
The light regulates our sleep-wake cycle via sequential nerve 
conduction to the central circadian pacemaker, and in blind 
patients, whose light reception is disrupted, the prevalence of 
N24SWD is much
higher.

In a case series published by Emens et al., an intact internal 
central circadian pacemaker and circadian photoreception 
(proved by a positive melatonin suppression test) was observed 
in a sighted patient with N24SWD. And it indicates that the 
behavioral and environmental factors, such as daily light expo-
sure pattern and sleep-wake timing, might contribute to the dy-
synchrony between a normal central circadian pacemaker with 
a non-24-hour sleep-wake pattern, leading to the phenotype of 
N24SWD in those sighted patients [24].

It is not uncommon to see altered circadian rhythms in patients 
with psychiatric disorders, although the mechanism between 
circadian rhythm disruption and psychopathology remains 
unclear. Rodent studies have shown that the disruption of cir-
cadian rhythms can cause affective changes [9]. There were 
also studies showing abnormal melatonin production/ levels 
in patients with schizophrenia, major depressive disorder and 
bipolar disease [10].

In our case, patient has concurrent bipolar disorder, which is 
well controlled with lamotrigine, bupropion and psychiatric 
counselling. It's noted that circadian rhythm dysfunction may 
be a trait marker of bipolar disease in mood disorders [15,16].

Studies have also has shown that irregularity of the social zeit-
geber (an external or environmental cue that entrains or syn-
chronizes an organism's biological rhythms with the natural 

environmental light/dark cycles) can trigger the first onset of 
mood episode [17]. And interestingly, the wake therapy which 
involves sleep deprivation was found to be antidepressant [18]. 
And exogenous melatonin has been shown to have antidepres-
sant effects proved in many studies [19]. Although the causal ef-
fects remain unclear, the interaction between circadian rhythm 
disorder and psychiatric diseases are likely bidirectional.

Medications such as fluvoxamine, flupentixol, and haloperidol 
were also found to have a potential role in causing iatrogenic 
circadian rhythm sleep disorders [20-22], although our patient 
is on none of these medications. It is important to be cautious 
with the use of these medications if possible while evaluating 
and treating circadian rhythm sleep disorders. Our patient is 
started on a trial of Tasimelteon, which has some evidence of 
entraining totally blind people with N24SWD, and the clinical 
response is to be followed [23].

Patients with a suspected circadian rhythm sleep disorder 
should be advised to use of a sleep log or diary-the diagno-
sis requires at least 14 days of documentation of progressively 
shifting sleep-wake times with sleep diaries and/or actigraphy. 
Actigraphy is also indicated for evaluation. Meanwhile, poly-
somnography is indicated to rule out other potential sleep dis-
orders. It is noted that circadian phase markers such as melato-
nin can be a useful tool when determining the circadian phase 
and also confirm the diagnosis. The evidence behind the Morn-
ingness-Eveningness Questionnaire (MEQ) [11] is insufficient.

According to 2015 American Academy of Sleep Medicine 
(AASM) guidelines, timed oral melatonin agonists have a 
weak recommendation in blind adults but no recommendation 
in sighted patients. There is no recommendation for other treat-
ment including prescribed sleep-wake scheduling, light thera-
py, sleep-promoting medications and wakefulness-promoting 
medications [12].

Yet, timed light exposure, exogenous melatonin or the combi-
nation of both are suggested to be probably useful in sighted 
patients [13]. There are also cases in which patients achieved 
successful phase advancement with the use of timed melatonin 
(the most commonly used dose was 3 mg) [14]. Notably in 
patients with circadian rhythm disorder who have concurrent 
bipolar disorder, social rhythm therapy such as interpersonal 
and social rhythm therapy (IPSRT) which aims to address med-
ication noncompliance, social rhythm dysfunction, and stress-
ful experiences, has been shown to improve stabilizing social 
rhythms and daily routines, as well as occupational functioning 
[25].

Conclusion
Non-24-hour sleep-wake rhythm disorder is a relatively rare 
disease in sighted individuals. Currently bright light therapy 
and scheduled melatonin remain the most effective treatment. 
There is some evidence indicating that circadian rhythm sleep 
disorders may predispose patients to personality disorders, and 
it may be a manifestation of the iatrogenic effect of certain 
medications. Psychosocial interventions that target stabilizing 
the daily rhythms as part of the psychotherapy in patients with 
concurrent psychiatric illness can be helpful.
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