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INTRODUCTION

Zolpidem is widely used worldwide to treat insomnia, for which 
its efficacy and safety have been recognized [1]. However, the 
complex behaviors caused by zolpidem have recently become a 
major challenge. This paper examines the mechanisms and treat-
ments of sleep-related eating disorder (SRED) caused by zolpidem.

SRED AND NIGHT EATING SYNDROME 

SRED and night eating syndrome (NES) have nocturnal eating 
in common with the following characteristics: [2] 1) primarily oc-
curring at night, 2) often being accompanied by insomnia, and 3) 
being associated with sleep disorders. Hunger and sleep are basic 
biological desires that are both affected by homeostasis and the 
circadian cycle [3]. Patients either do not remember at all or re-
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member only some of their eating behaviors that occur during 
NREM sleep, which corresponds to SRED. However, whether NES 
and SRED are different diseases or the same disease remains con-
troversial [3]. The two diseases are characterized by frequent wak-
ing at night, specific eating behaviors, similar prevalence rates, 
and being common in young women [4-6]. In addition, both groups 
of patients are likely to be ashamed of being overweight, having 
sleep problems, and exhibiting poor food control [2]. On the oth-
er hand, there are also differences between the two diseases, the 
most obvious of which is the level of consciousness NES patients 
tend to wake up and be fully awake, while SRED patients tend to 
be at least half or even fully sleep during their nocturnal eating [2]. 
SRED patients also often have no memory of the eating behavior 
the next morning [7].
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CASE REPORTS ON ZOLPIDEM-
INDUCED SRED 

Here we present 28 cases of zolpidem-induced SRED (Table 1) 
[8-19]. The mean age of the patients was 54.8 years, and they com-
prised 17 females and 11 males. Most of the patients had comor-
bid sleep disorders such as obstructive sleep apnea (OSA; 13 pa-
tients), restless legs syndrome (RLS; 9 patients), sleepwalking (2 
patients), and narcolepsy (1 patient). In addition, SRED disap-
peared after discontinuing zolpidem treatment in most of the pa-
tients. All but two of the patients exhibited partial or total amnesia.

RISK FACTORS FOR SRED

SRED caused by zolpidem is reportedly more common in the 
elderly, women, and patients with comorbid medical illnesses [2]. 
There may also be an increased risk in those with a sleep disorder 
or a family history of sleep disorders [3]. RLS, OSA, and sleep-
walking could also increase the risk [5]. Thus, clinicians encoun-
tering a patient with a sleep disorder or a family history of these 
sleep disorders should exhibit caution when prescribing zolpidem.

POLYSOMNOGRAPHY OF SRED

One study found that most patients with SRED were awakened 
during nocturnal eating, with most of them being in slow-wave 
sleep [20]. The reported frequencies of sleepwalking, periodic leg 
movements during sleep, and OSA were 50–70%, 25%, and 10–
14%, respectively [6,20]. Another polysomnography study found 
repeated swallowing or chewing during NREM sleep in 29 of 35 
patients [21].

CAUSES OF SRED

There are several case reports on SRED caused by zolpidem, 
which is more common than SRED caused by other classes of 
drugs, including other Z-drugs. The cause remains controversial. 
The first hypothesis for the underlying mechanism is related to the 
concentration of zolpidem. The nature of zolpidem means that it 
is quickly absorbed by the body [12], and so the concentration of 
zolpidem can increase rapidly to result in SRED appearing like 
delirium. Therefore, replacing immediate-release zolpidem with 
zolpidem CR (comprising immediate- and slow-release compo-
nents) or reducing the dosage could improve the condition. The 

Table 1. Summary of case reports on sleep-related eating disorder caused by zolpidem
Reference Onset age (years)/sex Dosage (mg) Amnesia Associated sleep disorders

Chiang and Krystal [8] 76/F 10–12.5 Full OSA
70/F 10–12.5 Full RLS, mild OSA

Morgenthaler and Silber [9] 51/F 10 Full RLS
65/M 10–20 Partial RLS, OSA, sleepwalking
41/M 15–30 Full RLS, OSA
64/M 5–10 Recall RLS, OSA
56/F 5–10 Full RLS, sleepwalking

Najjar [10] 46/F 6.25 Partial Mild OSA
Hoque and Chesson [11] 44/F 10 Full OSA
Dang et al. [12] 45/M 10 Full None
Miranda et al. [13] 49/M 10 N/A N/A
Yun and Ji [14] 45/M 10 Full RLS
Wing et al. [15] 61/F 10 N/A OSA

64/M 10 N/A OSA
63/M 10 N/A OSA
54/F 10 N/A None
56/F 10 N/A Narcolepsy
44/F 10 N/A None
29/F 10 N/A OSA
28/M 10 Full OSA

Pérez-Díaz et al. [16] 89/F 20 N/A N/A
55/F 10 N/A N/A
53/F 10 N/A N/A
79/F 10 N/A N/A
27/M 10 N/A N/A

Nzwalo et al. [17] 53/F 10 Full None
Kim et al. [18] 57/F 10 Recall RLS
Park and Shin [19] 71/M 12.5 Full RLS, OSA
F: female, M: male, OSA: obstructive sleep apnea, RLS: restless legs syndrome
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second hypothesis is a theory related to GABA receptor desensi-
tization [22]. Immediate-release zolpidem desensitizes GABA re-
ceptors more than does zolpidem CR, resulting in more arousal 
effects during sleep. The desensitization of GABA boosts serotonin 
to result in brain arousal. The third hypothesis is that zolpidem 
stimulates the brain [23]. Initial case reports showed that vegeta-
tive-state patients temporarily recovered consciousness after zolp-
idem administration. 

A recent prospective study of zolpidem found changes in the 
brain perfusion of patients in the vegetative state after zolpidem 
administration [24]. There have also been reports of zolpidem im-
proving poststroke Broca’s aphasia, blepharospasm, quadriparesis 
of central pontine myelinolysis, catatonia, dementia with apraxia, 
postanoxic minimally conscious state, bradykinesia, akinesia, dys-
tonia, and post-levodopa dyskinesias [11]. It has been claimed that 
the cause should be analyzed using a spectrum model [2], to de-
termine whether the condition depends on nocturnal eating being 
related more to the sleep problem or to the eating problem. Thus, 
one extreme of the spectrum is mainly associated with the sleep 
problems accompanied by amnesia, and the other extreme is main-
ly associated with eating problems without amnesia. Therefore, 
when SRED occurs, it is necessary to determine whether the pa-
tient has more trouble with their sleep problem or with their eat-
ing problem. 

TREATMENT OF SRED

A treatment for SRED has not yet been established. However, 
some studies suggest the following treatments (Figure 1). One 
study found that 23 SRED patients reported improvement after 
taking topiramate [25]. Another study compared pramipexole to 
placebo, and found that nocturnal eating frequency was reduced 
and sleep quality improved in the pramipexole group [26]. How-
ever, the most important treatment is to discontinue the causative 
drug [19]. The discontinuation of zolpidem causes SRED to dis-
appear, while reducing the zolpidem dosage may also improve 
SRED. Dosage reduction might only have a partial effect, includ-
ing to reduce the hypnotic effect. Another intervention is to per-
form a drug switch. 

Finally, there is a treatment based on the spectrum perspective 
[2], in which nocturnal eating is treated by placing SRED and NES 
at two ends of a line. If patients appear closer to the SRED end of 
the line, the underlying sleep problem needs to be identified and 
treated simultaneously. We previously reported a SRED patient re-
ceiving zolpidem who had RLS, whose treatment included admin-
istering ropinirole combined with zolpidem discontinuation [19]. 
It is therefore important to treat the underlying sleep disorders in 
SRED caused by zolpidem. On the other hand, if the nocturnal 
eating behavior is closer to NES, such as in patients with few am-
nesia and eating problems during the daytime, treatments can in-
volve using selective serotonin-reuptake inhibitors, topiramate, 
and lamotrigine by evaluating mood disorders associated with the 
eating problem or by focusing on eating disorders [2,25].
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