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With practice parameters or meta-analytic endorsement of light therapy for circadian sleep phase disorders [1,2] and seasonal [3] and nonseasonal depression [4,5] now in place, the field is focusing on other disorders and illnesses that also may be light responsive. Though professional consensus may be years away, the promise of these initiatives should turn clinicians toward judicious consideration. Here we consider clinical trials of light therapy for antepartum depression, premenstrual dysphoric disorder and PMS, geriatric depression, bulimia nervosa, adult attention deficit/hyperactivity disorder, dementia and Parkinson’s disease. Wherever possible, we have hyperlinked the references to PubMed journal abstracts.

Antepartum Depression

Both open-label [6] and controlled [7] studies have successfully employed light therapy for major depression during pregnancy, which offers a safe somatic treatment alternative to antidepressant drugs regardless of whether the woman has a history of seasonal depression. Both efficacy and side effects have been shown to be dose-dependent [7]. For example, a nonresponder to 60 minutes of 7000-lux light administered upon awakening for 5 weeks showed full remission when session duration was increased to 75 minutes. A responder who developed irritable hypomania under the same initial treatment conditions became depressed when duration was reduced to 45 minutes but responded without hypomania when duration was increased to 50 minutes. Although larger-scale trials are needed, morning light therapy is a viable option for treatment of antepartum depression. 


Two cases of successful light therapy (10,000 lux, 30 minutes between 7-9 AM, 4 weeks) for postpartum depression have been described [8], although a subsequent controlled trial using a 500-lux placebo failed to show bright light superi​ority [9]. Five hundred lux may have been too bright to demonstrate a difference.
Premenstrual Dysphoric Disorder (PMDD)

Patients with both seasonal and nonseasonal PMDD or milder premenstrual syndrome (PMS) have responded favorably to 1 week of bright light therapy (2500 lux for 2 hours) during the luteal phase, in a series of clinical trials by Parry and colleagues [10]. However, a placebo-controlled crossover study showed no difference between morning and evening exposures in 1-month trials [11]. Furthermore, bright and dim light had similar effects.  By contrast, a 2-month study by Lam and colleagues [12] using 10,000-lux, 30-minute evening light during the luteal phase found significant improvement relative to a dim light control, with alleviation of both depressed mood and physical symptoms. Although larger controlled trials are needed and the relative advantage of morning light awaits investigation, Lam’s method is a viable option for the open treatment of PMDD and PMS, especially for women who have not responded to medication.

Bulimia Nervosa

Lam and coworkers [13] became interested in this potential application of light therapy when a seasonal mood pattern was noted in many patients with bulimia; beyond the spectrum of winter depression symptoms, this included binge eating and purging. In a 2-week crossover study, they showed a marked superiority of morning bright light therapy (30 minutes, 10,000 lux) over dim light, for both mood and bulimic  symptoms. Furthermore, a 4-week open-treatment study yielded average reductions of 46% in binge eating and 36% in purging, along with 56% reduction in depression scale scores [14].


In a placebo-controlled, parallel group study of morning light therapy during the winter months, Braun and colleagues [15] also obtained greater reductions in bingeing and purging under bright light than under a dim-light placebo. Interestingly, their patients did not have comorbid winter depression, and mood improvement was unrelated to light intensity. The data thus augur well for the use of light therapy in seasonal bulimia with or without winter depression.

Attention Deficit/Hyperactivity Disorder (AD/HD)

Having noted a high incidence of winter depression and oversleeping in patients with AD/HD, Rybak and colleagues [16] hypothesized that symptoms might improve with circadian rhythms advances to light therapy. They recruited 29 patients on the basis of AD/HD criteria regardless of seasonal mood pattern, who showed twice the frequency of MEQ evening type relative to morning type [17]. A 3-week open trial of morning bright light therapy (10,000 lux, 30 minutes) produced clinically meaningful, statistically significant improvement in core AD/HD symptoms and neuropsychological deficits, including impulsive responding and poor target discrimination. Importantly, improvement was unrelated to depression status, and increased score on the MEQ—a proxy measure of circadian rhythm phase advance—strongly correlated with better cognitive test performance.  
Dementia

The disrupted rest–activity pattern that accompanies dementia has long been a target of light therapy studies, including a substantial set with promising results but small sample size [19-26] and larger studies without success [27,28]. Three comprehensive reviews have found the results weak or negative [29-31]. There are hints, however, that further work will pay off. Sloane and colleagues [32] presented 3-week crossovers of 2500-lux room light for approximately 3 hours in the morning (7-11 AM), evening (4-8 PM), or daylong (~8 hours between 7 AM-8 PM), to 66 patients. Nighttime sleep, measured by actigraphy, increased by approximately 15 minutes under morning or all-day exposure, but not evening exposure.  Activity acrophase advanced by 29 minutes under morning light and delayed by 15 minutes under evening light.  Although the benefit was modest, the orderliness of results—which was most evident in the severely demented subgroup—warrants further development of circadian lighting regimens in long-term care facilities.
Fontana Gasio and colleagues [33] administered naturalistic, diffuse dusk and dawn simulation (white light peaking at 200 lux or a dim red placebo) at the bedside of 13 demented patients for 3 weeks. Globally, there was no improvement in circadian rhythm stability or amplitude. However, the dusk-to-dawn signal advanced nocturnal sleep onset by more than 1 hour, with commensurate increases in sleep duration and nocturnal quiescence.


In a controlled study of 189 patients, by Riemersma-van der Lek and colleagues [34], presented a treatment combination intended more to amplify circadian rhythms than to phase shift them—daylong bright light exposure (~1000 lux vs. ~300 lux standard room light) coupled with high-dose melatonin (2.5 mg) before bedtime. The bright light group showed modestly enhanced stability and amplitude of the rest–activity rhythm, improved mood and reduced cognitive deterioration. By contrast, mood deteriorated under the normal room light control, which indicates a risk of melatonin monotherapy, at least in supraphysiological dose, in chronotherapeutics for dementia.

Parkinson’s Disease

Though it might be hypothesized that light therapy would reduce the depressive symptoms often seen in Parkinson’s disease, it would be surprising also to obtain improvement in core motor symptoms, which is the aim of dopamine replacement therapy. Willis and colleagues [35] conducted a 12-patient case study, using presleep light exposure of 1000–1500 lux for 1-1.5 hours. Within two weeks of treatment, a majority of patients showed clinically significant reduction in bradykinesia and rigidity (but not tremor) in parallel with an antidepressant effect. Patients could not tolerate high intensity levels, and the choice of evening light was based on the presumption of advanced melatonin onset and peak phases, which are especially prominent under dopamine replacement therapy. Despite such phase advances, initial insomnia is prevalent in these patients, and evening light paradoxically served to reduce sleep onset latency. Of note, under light therapy many patients were able to sustain up to 50% dose reduction of dopaminergic medication without loss of symptom control, which offers promise for alleviating treatment-emergent levadopa-related motor complications.

Shift Work and Jet Lag Disturbance

Disruption of the circadian timing system is ubiquitous in rotating and nightshift work and after long distance jet travel across time zones.  The trigger is external and the symptoms are not indicative of endogenous pathology, in contrast with the disorders and illnesses that are our focus here. Much work, primarily in laboratory simulations, has focused on minimizing the magnitude and duration of symptoms upon entering the shifts [36], or arranging appropriate phase adjustments in preparation for the shifts using combinations of timed melatonin, light treatment, dark exposure and sleep scheduling [37]. Unfortunately, confirmatory field trials are still pending.

REFERENCES

Click on the authors’ names to read the journal abstract and link further into the literature.

1.
Chesson AL, Littner M, Davila D, et al. Practice parameters for the use of light therapy in the treatment of sleep disorders. Sleep 1999; 22:641-660.

2.
Sack RL, Auckley D, Auger RR, et al.  American Academy of Sleep Medicine. Circadian rhythm sleep disorders: part II, advanced sleep phase disorder, delayed sleep phase disorder, free-running disorder, and irregular sleep-wake rhythm. An American Academy of Sleep Medicine review. Sleep 2007; 30:1484-1501.

3.
Golden RN, Gaynes BN, Ekstrom RD, et al. The efficacy of light therapy in the treatment of mood disorders: a review and meta-analysis of the evidence. Am J Psychiatry 2005; 162:656-662.

4.
Tuunainen A, Kripke DF, Endo T. Light therapy for non- seasonal depression (Cochrane review). In The Cochrane Library, Issue 2, Chichester, England, John Wiley, 2004.

5.
Even C, Schröder CM, Friedman S, et al. Efficacy of light therapy in nonseasonal depression: a systematic review. J Affect Disord. 2008; 108:11-23.
6.
Oren DA, Wisner KL, Spinelli M, et al. An open trial of morning light therapy for treatment of antepartum depression. Am J Psychiatry 2002; 159:666-669.

7.
Epperson CN, Terman M, Terman JS, et al.  Randomized clinical trial of bright light therapy for antepartum depression: preliminary findings. J Clin Psychiatry 2004; 65:421-425.

8.
Corral MR, Kuan A, Kostaras D. Bright light therapy’s effect on postpartum depression. Am J Psychiatry 2000; 157:303-304.

9.
Corral MR, Kostaras D, Kuan A, et al. Morning light therapy for postpar​tum depression: a pilot randomized controlled trial. Chronobiol Int. 2004; 21:784.

10.
Parry BL. Light therapy of premenstrual depression. In Lam RW (editor). Seasonal Affective Disorder and Beyond: Light Treatment for SAD and Non-SAD Conditions. Washington, DC, American Psychiatric Press, 1998, pp 173-191.

11.
Parry BL, Mahan AM, Mostofi N, et al. Light therapy of late luteal phase dysphoric disorder: An extended study. Am J Psychiatry 1993; 150:1417-1419.

12.
Lam RW, Carter D, Misri S, et al. A controlled study of light therapy in women with late luteal phase dysphoric disorder. Psychiatry Res 1999; 86:185-192.

13.
Lam RW, Goldner EM. Seasonality of bulimia nervosa and treatment with light therapy. In Lam RW (editor). Seasonal Affective Disorder and Beyond: Light Treatment for SAD and Non-SAD Conditions. Washington, DC, American Psychiatric Press, 1998, pp 193-220.

14.
Lam RW, Lee SK, Tam EM, et al. An open trial of light therapy for women with seasonal affective disorder and comorbid bulimia nervosa. J Clin Psychiatry 2001; 62: 164-168.

15.
Braun DL, Sunday SR, Fornari VM, et al. Bright light therapy decreases winter binge frequency in women with bulimia  nervosa: A double-blind, placebo-controlled study. Comprehen Psychiatry 1999; 40:442-448.

16.
Rybak YE, McNeely HE, Mackenzie BE, et al. An open trial of light therapy in adult attention-deficit/hyperactivity disorder. J Clin Psychiatry. 2006; 67:1527-1535.

17.
Rybak YE, McNeely HE, Mackenzie BE, et al. Seasonality and circadian preference in adult attention-deficit/hyperactivity disorder: clinical and neuropsychological correlates. Compr Psychiatry 2007; 48:562-571.

18.
Satlin A, Volicer L, Ross V, et al. Bright light treatment of behavioral and sleep disturbances in patients with Alzheimer’s disease. Am J Psychiatry 1992; 149:1028-1032.
19.
Mishima K, Okawa M, Hishikawa Y, et al. Morning bright light therapy for sleep and behavior disorders in elderly patients with dementia. Acta Psychiatrica Scand 1994;  89:1-7.

20.
Van Someren EJ, Kessler A, Mirmiran M, et al. Indirect bright light improves circadian rest-activity rhythm disturbances in demented patients. Biol Psychiatry 1997; 41:955-963.

21.
Lyketsos C, Lindell Veiel LL, Baker A, et al. A randomized, controlled trial of bright light therapy for agitated behaviors in dementia patients residing in long-term care. Int J Geriatr Psychiatry 1999; 14:520-525.

22.
Yamadera H, Ito T, Suzuki H, et al. Effects of bright light on cognitive and sleep-wake (circadian) rhythm disturbances in Alzheimer-type dementia. Psychiatry Clin Neurosci 2000; 54: 352-353.

23.
Haffmans PM, Sival RC, Lucius SA, et al. Bright light therapy and melatonin in motor restless behaviour in dementia: a placebo-controlled study. Int J Geriatr Psychiatry 2001; 16:106-110.

24.
Skjerve A, Holsten F, Aarsland D, et al. Improvement in behavioral symptoms and advance of activity acrophase after short-term bright light treatment in severe dementia. Psychiatry Clin Neurosci 2004; 58:343-347.

25.
Fetveit A, Bjorvatn B. Bright-light treatment reduces actigraphic-measured daytime sleep in nursing home patients with dementia: a pilot study. Am J Geriatr Psychiatry. 2005; 13:420-423.

26.
Dowling GA, Hubbard EM, Mastick J, et al. Effect of morning bright light treatment for rest-activity disruption in institutionalized patients with severe Alzheimer’s disease. Int Psychogeriatr 2005; 17:221–236.

27.
Ancoli-Israel S, Martin JL, Kripke DF, et al. Effect of light treatment on sleep and circadian rhythms in demented nursing home patients. J Am Geriatr Soc 2002; 50:282-289.

28.
Ancoli-Israel S, Martin JL, Gehrman P, et al. Effect of light on agitation in institutionalized patients with severe Alzheimer disease. Am J Geriatr Psychiatry 2003; 11:194-203.

29.
Kim S, Song HH, Yoo SJ. The effect of bright light on sleep and behavior in dementia: an analytic review. Geriatr Nurs  2003; 24:239-243.

30.
Forbes D, Morgan DG, Bangma J, et al. Light therapy for managing sleep, behavior, and mood disturbances in dementia. Cochrane Database Sys Rev. 2004; 2:CD003946.

31.
Skjerve A, Bjorvatn B, Holsten F. Light therapy for behavioural and psychological symptoms of dementia. Int J Geriat Psychiatry 2004; 19:516-522.

32.
Sloane PD, Williams CS, Mitchell CM, et al. High-intensity environmental light in dementia: effect on sleep and activity. J Am Geriatr Soc 2007; 55:1524-1533.

33.
Fontana Gasio P, Kräuchi K, Cajochen C, et al. Dawn-dusk simulation light therapy of disturbed circadian rest-activity cycles in demented elderly. Exp Gerontol 2003; 38:207-216.

34.
Riemersma-van der Lek RF, Swaab DF, Twisk J, et al. Effect of bright light and melatonin on cognitive and noncognitive function in elderly residents of group care facilities: a randomized controlled trial. J Am Med Assn 2008; 299:2642-2655.

35.
Willis GL, Turner EJ. Primary and secondary features of Parkinson’s disease improve with strategic exposure to bright light: a case series study. Chronobiol Int 2007; 24:521–537.

36.
Sack RL, Auckley D, Auger RR, et al. Circadian rhythm sleep disorders: part I, basic principles, shift work and jet lag disorders. An American Academy of Sleep Medicine review. Sleep 2007; 30:1460-1483.

37.
Revell VL, Eastman CI. How to trick mother nature into letting you fly around or stay up all night. J Biol Rhythms 2005; 20:353-365.

Copyright © 2008, Center for Environmental Therapeutics.  All rights reserved.

