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Chapter 6 
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Summary and general discussion 

 

Despite wide ranging popular advice regarding foods or beverages that 

either help or hinder sleep and behaviour responses, there is a paucity of  

research regarding the specific benefits of dietary manipulation on sleep 

and behaviour responses. This thesis aimed to investigate the effects of 

manipulating macronutrient intake and the glycemic index (GI) on sleep 

and behaviour responses.  

 

The first study explored the effect of GI and meal timing on the sleep 

pattern of healthy volunteers. This study revealed that a high GI meal 

shortens sleep onset latency (SOL) by 48.6% compared to an identical 

low GI meal (Afaghi et al 2007). The high GI meal ingested 4 h before 

the usual bedtime was more effective in reducing the SOL than the same 

meal taken 1 h before (Afaghi et al 2007). It was proposed that the 

reduction in SOL was mediated via an increased plasma tryptophan (Trp) 

to large neutral amino acids (LNAAs) ratio (Trp:LNAA) and the 

subsequent rise in brain serotonin level. The basis for this proposed 

mechanism lies in the increased insulin response to a high GI 

carbohydrate meal, which increases circulating insulin and facilitates 
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greater muscle uptake of LNAAs, but not Trp resulting in an increased 

Trp:LNAA. Although did not measure Trp:LNAA or plasma serotonin 

did demonstrate a significantly increased area under the curve for glucose 

following a high GI  compared to a low GI meal, so the insulin response 

to both of these meals would have been different. It is anticipated that 

analysis of plasma Trp and serotonin would reveal the direct mechanism 

and may also explain the differences in the greater effectiveness of the 4 

h meal vs. 1 h meal given before the usual bedtime, since the time 

interval between meal ingestion and the metabolic process leading to 

increased serotonin level may be a critical factor.  

 

A major finding of this study was a reduction in SOL following a high GI 

meal compared with the low GI meal. Given that good sleepers with 

limited room for sleep improvement were studied it could be suggested 

that a high GI meal consumed by a patient with sleep initiation insomnia 

may prove efficacious in improving the sleep pattern and sleep 

consolidation, in addition to reducing the SOL. Future research should 

explore this area in patients with insomnia. 

 

The high GI meal consisted almost entirely of carbohydrate (rice and 

vegetables) with only a small proportion from protein (8%). This is vastly 
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different to a normal mixed diet with a recommended protein level of 15-

20% usually from animal and vegetable sources. Thus, the high GI meal 

with a low percentage of protein is not typical and may not be either 

sufficiently palatable nor appropriate for regular consumption, 

particularly for certain groups such as the elderly who are a high risk 

group for insomnia, but also can be nutritional deficiency. However, 

addition of a higher percentage of protein to the meal may compromise 

its effect on SOL by lowering Trp:LNAA.  

 

To ensure satiety in our study, large portions were served resulting in a 

very high glycemic load (GL) of 175 for the high and 81 for the low GI 

meal. Meals with a GL >20 are considered to be high, and over a day a 

GL of 120 is rated high. Meals containing a high GL are not suitable for 

daily consumption or for people who have obesity or diabetes.  

 

The high GI meals may be applicable in people with circadian disorders 

or episodic insomnia such as travelers with jet-leg and shift-workers with 

circadian shifts to assist them to induce somnolence at the appropriate 

time. Additionally, high GI meals may be effective in subjects with 

delayed sleep phase syndrome. In the blind people who can not 

synchronize to the day/night cycle or do so at an abnormal time, the high 
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GI meal may be effective and comparable with melatonin administration 

(Lewy et al 2006). These applications are yet to be tested. 

Epidemiological studies in relation to eating pattern (high GI starchy food 

vs. low GI mixed meal) at night, and sleep quality may reveal new 

information about eating and sleep behavioral.   

 

In summary, future research should include individuals with insomnia of 

both gender and with the age range extended to include older individuals 

for outcomes to be more generalisable. A dose response study of 

glycemic load is needed to assess the optimal load for clinically 

significant changes in SOL.  

 

The second study outlined in this thesis investigated the short-term effect 

of the Atkins’ diet on sleep pattern and behaviour. The study revealed 

that the Atkins’ diet increased slow wave sleep (SWS), reduced rapid eye 

movement sleep (REM), increased electroencephalogram (EEG) arousal 

and increased the proportion of subjects reporting dream recalls. 

However, 48 h following commencement of the Atkins’ diet with 

development of hypoglycemia and ketosis, the participants reported 

increased sleepiness, fatigue, and suppressed mood. These findings are 

important and clearly suggest that dieters be aware of these symptoms. 
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Sleep pattern changes may be linked to changes in the macronutrients of 

the Atkins diet, whereas reduced alertness and increased sleepiness and 

fatigue are likely a result of hypoglycemia (Cox et al 2000) observed 

during the Atkins Ketosis phase. Increased proportion of subjects 

reporting dream recall may be related to increased EEG arousals 

following which dreams are fixated into memory. The Atkins diet-related 

symptoms such as “lack of concentration”, “slow in the morning”, 

“carbohydrate craving” and “being bored” expressed by the subjects may 

be a result of the low carbohydrate content (Dye et al 2000). A restricted 

carbohydrate intake together with a high protein content of the Atkins’ 

diet could be interpreted as decreased availability of serotonin (Wurtman 

et al 2003) thereby suppressing mood (Wurtman & Wurtman 1995). 

 

It has been reported that obese and overweight subjects showed an 

abnormality in SWS, REM sleep and sleep duration (Vorona et al 2005; 

Taheri 2006). Following weight reduction these were normalized 

(Charuzi et al 1992; Willi et al 1998; Dixon et al 2005; Gangwisch et al 

2005; Vorona et al 2005; Taheri 2006; Bjorvatn et al 2007). In addition, 

low carbohydrate diet improves SWS in normal subjects. These 

observations together with our findings appear to suggest that sleep 
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changes have a direct link to dietary changes and weight reduction 

through the Atkins diet improves sleep quality  

 

The Atkins’ diet induced behavioral responses including suppressed 

mood, sleepiness and fatigue. The intensity of sleepiness after ingestion 

of the Atkins’ diet may increase especially when the meal coincides with 

the 12-h harmonic rhythm of temperature nadir (e.g. at lunch time) that is 

associated with diminished alertness (Monk 2005), the post-lunch dip. 

The observed behavioural responses and symptoms are usually reduced 

or abolished as a gradual increase of carbohydrate content occurs with 

progression of the diet (Atkins 1992).  

 

In monitoring the behavioural responses during the short-term Atkins’ 

diet, a major limitation has been the restricted measurement of symptoms 

of overall mood, fatigue and sleepiness only in the evening before the 

meal. Measures of mood, fatigue and sleepiness at different time points 

during the day would enable a determination of the time point during the 

day that subjects experience the alternated mood, increased fatigue or 

sleepiness.  
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The effects of the Atkins’ diet on sleep and behaviour should be further 

perused, since there are several publications indicating that the diets 

similar to the Atkins’ diet can produce significant weight reduction. 

Therefore, future systematic, long-term effects of the Atkins’ diet on 

sleep, metabolic changes and behavior response relationships should be 

investigated.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

 

155 

References 

 
 
Afaghi A, O'Connor H, Chow CM (2007): High-glycemic-index carbohydrate 

meals shorten sleep onset. Am J Clin Nutr 85: 426-30. 

American Sleep Disorders Association ASDA (1992): EEG arousals: scoring 

rules and examples: a preliminary report from the Sleep Disorders Atlas 

task Force. Sleep 15(2): 173-184. 

Arnulf I, Quintin P, Alvarz JC, Vigil L, Touitou Y, Leber AS, et al (2002): 

Mid-morning tryptophan depletion delays REM sleep onset in healthy 

subjects. Neuropsychophamacology 27(5): 843-851. 

Ashley DV, Barclay DV, Chauffard FA, Moennoz D, Leathwood PD (1982): 

Plasma amino acid responses in humans to evening meals of differing 

nutritional composition. Am J Clin Nutr 36(1): 143-53. 

Ashley DV, Liardon R, Leathwood PD (1985): Breakfast meal composition 

influences plasma tryptophan to large neutral amino acids ratios of 

healthy lean young men. J Neural Transm 63: 271-283. 

Association AP (1994): Diagnostic and statistical manual of mental disorders 

(DMS – IV) Washington, The Association. 

Atkins R (1992): Dr. Atkins new revolution. New York, Avon Books. 

Attenburrow MEJ, Dowling BA, Sharpley AL, Cowen PJ (1996): Case study of 

evening melatonin concentration in primary insomnia. Br Med J 312: 

1263-1264. 



 

 

 

156 

Behall KM, Howe JC (1995): Effect of long -term consumption of amylose vs 

amylopectin starch on metabolic variables in human subjects. Am J Clin 

Nutr 61: 334-40. 

Behall KM, Scholfield DJ, Canary J (1988): Effect of starch structure on 

glucose and insulin responses in adults. Am J Clin Nutr 47: 428-432. 

Benton D (2002): Carbohydate ingestion, blood glucose and mood. Neurosci 

Biobehav Rev 26: 293-308. 

Berry EM, Growdon JH, Wurtman JJ, Caballero B, Wurtman RJ (1991): A 

balanced carbohydrate: protein diet in the management of Parkinson's 

disease. Neurology 41: 1295-97. 

Bhatti J, Gillin C, Seifritz E, Moore P, Clark C, Golshan S, et al (1998): Effect 

of tryptophan-free amino acids drink challenge on normal human sleep, 

electroencephalogram and mood. Biol Psychiatry 43: 52-9. 

Bjorvatn B, Sagen IM, Oyane N, Waage S, Fetveit A, Pallesen S, et al (2007): 

The association between sleep duration, body mass index and metabolic 

measures in the Hordaland Health Study. J Sleep Res 16(1): 66-76. 

Blum I, Vered Y, Graff E, Grosskopf R, Don R, Harsat A, et al (1992): The 

influence of meal composition on plasma serotonin and norepinephrine 

concentration. Metabolism 41(2): 137-40. 

Bogdan A, Bouchareb B, Touitou Y (2001): Ramadan fasting alters endocrine 

and neuroendocrine circadian patterns. Meal-time as a synchronizer in 

humans? Life Sci 68: 1601-1615. 



 

 

 

157 

Bolli GB (1998): Prevention and treatment of hypoglycaemia unawareness in 

type 1 diabetes mellitus. Acta Diabetol 35(4): 183-93. 

Bravata DM, Sanders L, Huang J, Harlan MK, Olkin I, Gardener CD, et al 

(2003): Efficacy and safety of low carbohydrate diets. JAMA 289(14): 

1837-1849. 

Cajochen C, Krauchi K, Wirz-Justice A (2003): Role of Melatonin in the 

Regulation of Human Circadian Rhythms and Sleep. J Neuroendocrinol 

15(4): 432-437. 

Capiiello A, Malison RT, McDougle CJ, Vegso SJ, Charney DS, Heninger GR, 

et al (1996): Seasonal variation in neuroendocrine and mood responses 

to IV L-Tryptophan in depressed patients and healthy subjects. 

Neuropsychophamacology 15(5): 475-481. 

Carskadon MA, Dement WC (1994): Principles and practice of sleep medicine. 

2nd ed. Philadelphia: W.B. Saunders. 

Charuzi I, Lavie P, Peiser J, Peled R (1992): Bariatric surgery in morbidly 

obese sleep-apnea patients: short- and long-term follow-up. Am J Clin 

Nutr 55(2 Suppl): 594S-596S. 

Cipolli C, Monanni E, Maestri M, Mazzetti M, Murri L (2004): Dream 

experience during REM and NREM sleep of patients with complex 

partial seizures. Brain Res Bull 63: 407- 413. 

Compumedics (1999): S-series Replay V2 User Guide Melbourne, 

Compumedics Ltd. 



 

 

 

158 

Cory TL, Orniston DW, Simmel E, Dainoff M (1975): Predicting the frequency 

of dream recall. J Abnorm Psychol 84: 261-266. 

Cox DJ, Gonder-Prederick LA, Kovatchev BP, Julian DM, Clark WL (2000): 

Progressive hypoglycemia's impact on driving simulation performance 

occurrence, awareness, and corection. Diabetes Care 23: 163-170. 

Danguir J, Nicolaidis S (1980): Intravenous infusions of nutrients and sleep in 

the rats: an ischymetrhethic sleep regulation hypothesis Am J Physiol 

238: E301-E312. 

Dawson D, Encel N (1993): Melatonin and sleep in humans. J Pineal Res 15: 1-

12. 

Dement WC, Laughton ME, Carskadon M (1982): A 'white paper' on sleep and 

aging. J Am Geriatric Soc 30: 25-30. 

Dijk DJ, Cajochen C (1997): Melatonin and the circadian regulation of sleep 

initiation, consolidation, structure, and sleep EEG. J Biol Rhythms 

12(6): 627-635 

Dixon JB, Schachter LM, O'Brien PE (2005): Polysomnography before and    

after weight loss in obese patients with severe sleep apnea. Int J Obes 29: 1048-

1054. 

Dollins AB, Zhdanova JV, Wurtman RJ, Lynch HJ, Deng MH (1994): Effect of 

inducing nocturnal serum melatonin concentration in daytime on sleep 

mood, body temperature and performance. Proc Nti Acad Sci 91: 1824. 

Douglas N (2002): Clinicians' guide to sleep medicine. London: Arnold. 



 

 

 

159 

Dye L, Lluch A, Blundell JE (2000): Macronutrients and mental performance. 

Nutrition 16(10): 1021-1034. 

Edinger JD, Wohlgemuth WK, Radtke RA, Marsh GR, Quillian RE (2001): 

Cognitive Behavioral Therapy for Treatment of Chronic Primary 

Insomnia: A Randomized Controlled Trial. JAMA 285(14): 1856-1864. 

Ellenbogen MA, Young SN, Dean P, Palmour RM, Benkelfat C (1996): Mood 

response to acute tryptophan depletion in healthy volunteers: sex 

differences and temporal stability. Neuropsychopharmacology 15: 465-

474. 

Ellis CM, Lemmens G, Parkers D (1996): Melatonin and insomnia. J Sleep Res 

5: 61-65. 

Evan L, Golshan S, Kelsoe J, Rapaport M, Resovsky K, Sutton L, et al (2002): 

Effect of rapid tryptophan depletion on sleep electroencephalogram and 

mood in subjects with partially remitted depression on Bupropion. 

Neuropsychophamacology 27(6): 1016-1026. 

Evans-Molina C, Garmey JC, Ketchum R, Brayman KL, Deng S, Mirmira RG 

(2007): Glucose regulation of insulin gene transcription and pre-mRNA 

processing in human islets. Diabetes 56(3): 827-35. 

Fara JW, Rubinstein EH, Sonnenschein RR (1969): Visceral and behavioural 

responses to intraduodenal fat. Science 166: 110-111. 

Fernstron JD, Wurtman RJ (1971): Brain serotonin content: increase following 

ingestion of carbohydrate diet. Science 174: 1023-25. 



 

 

 

160 

Fernstron JD, Wurtman RJ (1972): Brain serotonin content : physiological 

regulation by plasma neutral amino acids. Science 178: 414-16. 

Ferrari E, Magri F, Dori D, Miglioratti G, Necis T, Molla G, et al (1995): 

Neuroendocrine correlates of the aging brain in humans. 

Neuroendocrinology 61: 464-470. 

Folkard S, Barton J (1993): Does the 'forbidden zone' for sleep onset influence 

morning shift sleep duration? Ergonomics 36(1-3): 85-91. 

Foster-Powell K, Holt SH, Brand-Miller JC (2002): International table of 

glycemic index and glycemic load. Am J Clin Nutr 76: 5-56. 

Foster G, Wyatt H, Hill J (2003): A randomised trial of a low-carbohydrate diet 

for obesity. N Engl J Med 348: 2082-90. 

Friedman L, Bliwise DL, Yesavage JA, Salom SR (1991): A preliminary study 

comparing sleep restriction and relaxation treatments for insomnia in 

older adults. Journal of Gerontology 46(1): P1-8. 

Gangwisch JE, Malaspina D, Boden-Albala B, Heymsfield SB (2005): 

Inadequate sleep as a risk factor for obesity: Analyses of the first 

National Health and Nutrition Examination Survey. Sleep 28(10): 1289-

1296. 

Garfinkel D, Laudon M, Nof D, Zisapel N (1995): Improvement of sleep 

quality in elderly people by controlled release melatonin. Lancet North 

Am Ed 346: 541-544. 



 

 

 

161 

Gibson EL, Checkley S, Frcp F, Papadopoulos A, Poon L, Daley S, et al 

(1999): Increased salivary cortisol reliably induced by a protein-rich 

midday meal. Psychosom Med 61: 214-224. 

Gislason T, Almqvist M (1987): Somatic diseases and sleep complaints: an 

epidemiological study of 3201 Swedish men. Acta Med Scand 221: 475-

481. 

Goddard MS, Young GY, Marcus R (1984): The effect of amylose content on 

insulin and glucose responses to ingest rice. Am J Clin Nutr 39: 388-

392. 

Haimov I, Laudon M, Zisapel N, Sourujon M, Nof D, Shlitner A, et al (1994): 

Sleep disorders and melatonin rhythms in elderly people. Br Med J 309: 

167-172. 

Haimov I, Lavie P, Laudon M, Herer P, Vigder C, Zisapel N, et al (1995): 

Melatonin replacement therapy of elderly insomniacs. Sleep 18(7): 598-

603. 

Haimov I, Zisapel N, Tzischinsky O, Laudon M, Lavie P (1993): Melatonin 

treatment of sleep onset insomnia in the elderly. Sleep Res 22: 205. 

Hajak G, Rodenbeck A, Bandelow B, Friedrichs S, Huether G, Ruther E 

(1996): Nocturnal plasma melatonin levels after flunitrazepam 

administration in healthy subjects. Euro Neuropsychopharmacol 6: 149-

153. 



 

 

 

162 

Hajak G, Rodenbeck A, Staedt J, Bandelow B, Huether G, Ruther E (1995): 

Nocturnal plasma melatonin excretion in patients suffering from chronic 

primary insomnia. J Pineal Res 19: 116-122. 

Halliday G (1988): Relationship of spontaneous awakings to dreams and 

nightmares. Assoc. Study Dreams Newslett. 5: 4. 

Harrad RA, Cockram CS, Plumb AP, Stone S, Fenwick P, Sonksen PH (1985): 

The effect of hypoglycaemia on visual function: a clinical and 

electrophysiological study. Clin Sci 69: 673-679. 

Herljevic M, Middleton B, Thapan K, Skene DJ (2005): Light-induced 

melatonin suppression: age-related reduction in response to short 

wavelength light. Exp Gerontol 40: 237-242. 

Hillman DR, Murphy AS, Pezzullo L (2006): The economic cost of sleep 

disorders. Sleep 29(3): 299-305. 

Holt SHA, Brand-Miller J (1995): Increased insulin responses to ingested foods 

are associated with lessened satiety. Appetite 24: 43-54. 

Howorka K, Heger G, Schabmann A, Anderer P, Tribl G, Zeitlhofer J (1996): 

Severe hypoglycaemia unawareness is associated with an early decrease 

in vigilance during hypoglycaemia. Psychoneuroendocrinology 21(3): 

295-312. 

Husain AM, S. YJW, Carwile ST, P. MP, Westman EC (2004): Diet therapy for 

narcolepsy. Neurology 62: 2300-2302. 



 

 

 

163 

Iguchi H, kato K, Ibayashi H (1982): Age dependent reduction in serum 

melatonin concentration in healthy human subjects. J Clin Endoc Metab 

55: 27-29. 

Johns MW, Hocking B (1997): Daytime sleepiness and sleep habits of 

Australian workers. Sleep 20(10): 844-849. 

Kapas L, Jr FO, farkas I, Payne LC, Sary G, Rubicsek G, et al (1991): 

Cholecyctokinin promotes sleep and reduces food intake in diabetic rats. 

Physiol Behav 50(2): 417-420. 

Kapas L, Obal F, Krueger JM (1993): Hormonal regulation of sleep. Int Rev 

Neurobiol 35: 131-160. 

Karacan I, Thornby J, Anch M, Holzer C, Warheit G, Schwab J, et al (1976): 

Prevalence of sleep disturbance in a general urban Florida county. Soc 

Sci Med 10: 239-244. 

Keith RE, O'Keeffe KA, Blessing DL, Wilson GD (1991): Alterations in 

dietary carbohydrate, protein and fat intake and mood state in trained 

female cyclists. Med Sci Sports Exerc 23(2): 212-216. 

Kerkhof GA, van Vianen BG (1999): Circadian phase estimation of chronic 

insomniacs relates to their sleep characteristics. Arch Physiol Biochem 

107(5): 383 - 392. 

Klaassen T, Riedel WJ, Van Someren A, Deutz NE, Honig A, M. VPH (1999): 

Mood effects of 24-hour tryptophan depletion in healthy first-degree 

relatives of patients with affective disorders. Bio Psychiatry 46: 489-

497. 



 

 

 

164 

Knutsson U, Dahlgren J, Marcus C, Rosberg S, Bronnegard M, Stierna P, et al 

(1997): Circadian cortisol rhythms in healthy boys and girls: 

relationship with age, growth, body composition, and pubertal 

development. J Clin Endocrinol Metab 82: 536-540. 

Kossoff EH (2004): More fat and fewer seizures: dietary therapies for epilepsy. 

Lancet Neurol 3: 415-420. 

Krueger JM, Obal Jr F, Fang J (1999): Why we sleep: a theoretical view of 

sleep function. Sleep Med Rev 3(2): 119-129. 

Lack L, Miller W, Turner D (1988): A Study of Sleeping Difficulties in An 

Australian Population. Community Health Studies 7(2): 200-207. 

Layons PM, Truswell AS (1988): Serotonin precursor influenced by type of 

carbohydrate meal in healthy adults. Am J Clin Nutr 47: 433-39. 

Lewy AJ, Lefler BJ, Emens JS, Bauer VK (2006): The circadian basis of winter 

depression. Proc Natl Acad Sci U S A 103(19): 7414-9. 

Lieberman HR, Caballero B, Finer N (1986): The composition of lunch 

determines afternoon plasma tryptophan ratio in humans. J Neural 

Transm 65: 211-17. 

Likert RA (1932). A technique for the measurement of attitudes. Archives of 

Psychology. New York. 

Lloyd HM, Green MW, Rogers PJ (1994): Mood and cognitive performance 

effects of isocaloric lunches differing in fat and carbohydrate content. 

Physiol Behav 56(1): 51-57. 



 

 

 

165 

Lloyd HM, Rogers PJ, Hedderley DH (1996): Acute effects on mood and 

cognitive performance of breakfasts differing in fat and carbohydrate 

content. Appetite 27: 151-164. 

Loredo JS, Israel SA, Dimsdale JE (2001): Sleep quality and blood pressure 

dipping in obstructive sleep apnea. A J Hypertention 14: 887-892. 

Lugaresi E, Cirignotta F, Zucconi M, Mondini S, Lenzi PL, Coccagna G 

(1983): Good and poor sleepers: an epidemiological survey of the San 

Marino population. New York, Raven Press. 

Lushington K, Lack L, Kennaway DJ, Rogers N, Heuvel CVD, Dawson D 

(1998): 6-Sulfatoxymelatonin excretion and self-reported sleep in good 

sleeping controls and 55-80 years-old insomniacs. J Sleep Res 7(2): 75-

86. 

Lyons PM, Truswell AS (1988): Serotonin precursor influenced by type of 

carbohydrate meal in healthy adults. Am J Clin Nutr 47: 433-39. 

MacFadyen U, Oswald I, lewis SA (1973): Starvation and human slow-wave 

sleep. J Appl Physiol 35: 391-394. 

Maher TJ, Glaeser BS, Wurtman RJ (1984): Diurnal variations in plasma 

concentrations of basic and neutral amino acids, and red cell 

concentration of asparate and glutamate: effect of dietary protein. Am J 

Clin Nutr 39: 722-729. 

Manica M (1995): One possible function of sleep: to produce dreams. Bahv 

Brain Res 69: 203-206. 



 

 

 

166 

Martin-Du Pan R, Mauron C, Wurtman RJ (1982): Effect of Various Oral 

Glucose Doses on Plasma Neutral Amino Acids Levels. Metabolism 32: 

37-44. 

Mayers AG, Baldwin DS (2005): Antidepressants and their effect on sleep. 

Human Psychopharmacology 20: 533-559. 

Merimee TJ, Rabin D (1973): Progress in endocrinology and metabolism. 

Metabolism 22: 1235. 

Monk TH (2005): The post-lunch dip in performance. Clin Sports Med 24(2): 

e15-23. 

Moore P, Gillin JC, Bhatt T, DeModena A, Seifritz E, Clark C, et al (1998): 

Rapid tryptophan depletion, sleep electroencephalogram, and mood in 

men with remitted depression on serotonin reuptake inhibitors. Arch 

Gen Psychiatry 55: 534-539. 

Morin CM, Kowatch RA, Barry T, Walton E (1993): Cognitive-behavior 

therapy for late-life insomnia. Journal of Consulting & Clinical 

Psychology 61(1): 137-46. 

Morin CM, Mimeault V, Gagne A (1999): Nonpharmacological treatment of 

late-life insomnia. Journal of Psychosomatic Research 46(2): 103-16. 

Morris M, Lack L, Barrett J (1990): The effect of sleep/wake state on nocturnal 

melatonin excretion. J Pineal Res 9: 133-138. 

Murray BE, Clarke KA, Rumsey RDE (1993): The effect in rats of intestinal 

intraluminal lipid on postprandial activity determined by Dopller shift 

radar. Proc Nutr Soc 52(3): 359A. 



 

 

 

167 

Muzur A (2005): Toward an integrative theory of sleep and dreaming. J Theor 

Biol 233: 103-118. 

Ohashi Y, Okamoto N, Uchida K, Eyo M, Movi N, Morita Y (1999): Daily 

rhythm of serum melatonin levels and effect of light exposure in 

patients with dementia of the Alzheimer's type. Biol Psychiatry 45: 

1646-52. 

Orosco M, Gerozissis K (2001): Macronutrient-induced cascade of events 

leading to parallel changes in hypothalamic serotonin and insulin. 

Neurosci Biobehav Rev 25: 167-174. 

Orosco M, Rouch C, Dauge V (2002): Behavioral responses to ingestion of 

different sources of fat. Involvement of serotonin? Behav Brain Res 

132: 103-109. 

Orr WC, Shadid G, Harnish MJ, Elsenbruch S (1997): Meal composition and its 

effect on postprandial sleepiness. Physiol Behav 62(4): 709-712. 

Oswald I, Corner M (1980): Sleep as a restorative process:human clues. Prog 

Brain Res 46: 170-172. 

Owens JF, Matthews KA (1998): Sleep disturbance in healthy middle-aged 

women. Maturitas 30: 41-50. 

Phillips F, Crisp AH, McGuiness B, Kalucy EC, Chen CN, Koval J, et al 

(1975): Isocaloric diet changes and electroencephalographic sleep. 

Lancet North Am Ed 2(7938): 723-725. 



 

 

 

168 

Pillar G, Shahar E, Peled N, Ravid S, Lavie P, Etzioni A (2000): Melatonin 

improves sleep wake patterns in psychomotor related children. Pediatr 

Neurol 23(3): 225-228. 

Porter JM, Horn JA (1981): Bed-time food supplement and sleep: effect of 

different carbohydrate levels. Electromyogr Clin Neurophysiol 51: 426-

33. 

Pramming S, Thorsteinsson B, Stigsby B, Binder C (1988): Glycaemic 

threshold for changes in electroencephalograms during hypoglycaemia 

in patients with insulin dependent diabetes. BMJ 296(6623): 665-7. 

Rechtschaffen A, Kales A (1968): A manual of standardized terminology, 

techniques and scoring system for sleep stages of human subjects. 

Washington, DC, USA Government Printing Office. 

Reimann D, Berger M, Voderholzer U (2001): Sleep and depression - results 

from psychobiological studies: an overview. Biological Psychology 57: 

67-103. 

Ringdahl EN, Pereira SL, Delzell JE (2004): Treatment of primary insomnia. J 

Am Board of Fam Pract 17(3): 212-219. 

Roky R, Chapotot F, Hakkout F, Benchekroun MT, Buguet A (2001): Sleep 

during Ramadan intermittent fasting. J Sleep Res 10: 319-27. 

Roky R, Houti I, Moussamih S, Qotbi S, Aadil N (2004): Physiological and 

chronobiological changes during ramadan intermittent fasting. Ann Nutr 

Metab 48: 296-303. 



 

 

 

169 

Sack R, Lewy A, Erbe D, Vollmer W, Singer C (1986): Human melatonin 

production declines with age. J Pineal Res 3: 379-388. 

Schernhammer ES, Laden F, Speizer FE, Willett WC, Hunter DJ, Kawachi I, et 

al (2001): Rotating night shifts and risk of breast cancer in women 

participating in the nurses' health study. J Natl Cancer Inst 93(20): 

1563-67. 

Schubert ML, Makhlouf GM (1993): Gastrin secretion induced by distention is 

mediated by gastric cholinergic and vasoactive intestinal peptide 

neurons in rats. Gastroenterology 104: 834-830. 

Shapiro CM, Warren PM, Trinder J, Paxton SJ, Oswald I, Flenley DC, et al 

(1984): Fitness facilitates sleep. Eur J Appl Physiol Occup Physiol 

53(1): 1-4. 

Simon GE, VonKorff M (1997): Prevalence, burden, and treatment of insomnia 

in primary care. Am J Psychiatry 154(10): 1417-23. 

Sliman NA, Ajlouni KS, Khatib FA (1993): Effect of fasting Ramadan on some 

blood hormones in healthy Muslim males. Mu'tah J Res Studies 8: 91-

109. 

Smith A, Leekam S, Ralph A, McNeill G (1988): The influence of meal 

composition on post-lunch changes in performance efficiency and 

mood. Appetite 1988(10): 195-203. 

Smith M, Perlis M, Park A, Ahmad A, Ahmad B, Ahmad C, et al (2002): 

Comparative metaanalysis of pharmacotherapy and behavior therapy for 

persistent insomnia. Am J Psychiatry 159: 5-11. 



 

 

 

170 

Spielman AJ, Saskin P, Thorpy MJ (1987): Treatment of chronic insomnia by 

restriction of time in bed. Sleep 10(1): 45-56. 

Spring B (1984): Recent reseach on the behavioral effects of tryptophan and 

carbohydrate. Natl Health 3: 55-67. 

Spring B, Chiodo J, Bowen DJ (1987): Carbohydrate, tryptophan, and 

behaviour: a methodological review. Psychol Bull 102: 234-56. 

Spyer G, Hattersley AT, MacDonald IA, Amiel S, Macleod KM (2000): 

Hypoglycaemic counter-regulation at normal blood glucose 

concentrations in patients with well controlled Typ 2 diabetes. Lancet 

356(9246): 1970-8. 

Stacher G, Bauer H, Steinringer H (1979): Cholecystokinin decreases appetite 

and activation evoked by stimuli arising from the preparation of a meal 

in man. Physiol Behav 23: 325-331. 

Steiger A (2002): Sleep and the hypothalamo-pituitary-adrenocortical system. 

Sleep Medicine Reviews 6(2): 125-38. 

Steiger A (2007): Neurochemical regulation of sleep. J Psychiatr Res 41: 537-

552. 

Steptoe A, Peacey V, Wardle J (2006): Sleep duration and health in young 

adults. Archives of Internal Medicine 166(16): 1689-92. 

Stevenson E, Williams C, Nute M (2005): The influence of glycaemic index of 

breakfast and lunch on substrate utilisation during the postprandial 

period and subsequent exercise. Bri J Nutr. 93: 885-893. 



 

 

 

171 

Taheri S (2006): The link between short sleep duration and obesity: we should 

recommend more sleep to prevent obesity. Arch Dis Child 91(11): 881-

884. 

Tapper-Gardzina Y, Cotugna N, Vickery CE (2002): Should you recommend a 

low carbohydrate, high protein diet. Nurse Pract 27(4): 52-58. 

Teff KL, Young SN, Blundell JE (1989): The effect of protein or carbohydrate 

breakfasts on subsequent plasma amino acids, satiety and nutrition 

selection in normal males. Pharmacol Biochem Behav 34: 829-837. 

Touitou Y, Fevre M, Bogdan A, Reinberg A, De Prins J, Beck H, et al (1984): 

Patterns of plasma melatonin with aging and mental conditions: stability 

of nyctohemeral rhythms and differences in seasonal variations. Acta 

Endocrinol 106: 145-151. 

Truswell AS (1992): Glycemic index of foods. Eur J Clin Nutr 46 Suppl 2: 

S91-101. 

Tzischinsky O, Lavie P (1994): Melatonin possesses a hypnotic effect which is 

time dependent. Sleep 17: 638. 

Van Coevorden A, Mockel J, Laurent E, Kerkhosfs ML, Hermite- Baleriaux M, 

Decoster C, et al (1991): Neuroendocrine rhythms and sleep in aging 

men. Am J Physiol 260: 651-661. 

Virkkunen M, Narvanem S (1987): Plasma insulin, tryptophan and serotonin 

levels during the glucose tolerance test among habitually violent and 

impulsive offenders. Neuropsychobiology 17: 19-23. 



 

 

 

172 

Voderholzer U, Hornyak M, Theil B, Hawig-pope C, Keiman A, Konig A, et al 

(1998): Impact of experimentally induced serotonin deficiency by 

tryptophan depletion on sleep EEG in healthy subjects. 

Neuropsychophamacology 18(2): 112-124. 

Vorona RD, Winn MP, Babineau TW, Eng BE, Feldman HR, Ware JC (2005): 

Overweight and obese patients in a primary care population report less 

sleep than patients with a normal body mass index. Arch Intern Med 

165: 25-30. 

Waldhauser F, Weiszenbacher G, Tatzer E, Gisinger B, Waldhauser M, 

Schemper M, et al (1988): Alterations in nocturnal serum melatonin 

levels in humans with growth and aging. J Cin Endocrinol Metab 66: 

648-652. 

Webb BW (1989): Age- related changes in sleep Geriatr Med 5: 275-287. 

Wells AS, Read NW (1996): Influences of fat, energy, and time of day on mood 

and performance. Physiol Behav 59(6): 1069-1079. 

Wells AS, Read NW, Craig A (1995): Influences of dietary and intraduodenal 

lipid on alertness, mood, and sustained concentration. Br J Nutr 74: 

115-123. 

Wells AS, Read NW, Idzikowski C, Jones J (1998): Effects of meals on 

objective and subjective measures of daytime sleepiness. J Appl 

Physiol 84(2): 507-515. 



 

 

 

173 

Wells AS, Read NW, Uvnas-Moberg K, Alster P (1997): Influences of fat and 

carbohydrate on postprandial sleepiness, mood, and hormones. Physiol 

Behav 61(5): 679-86. 

Willi SM, Oexmann MJ, Wright NM, Collop NA, Jr LLK (1998): The effects 

of a high-protein, low-fat, ketogenic diet on adolescents with 

morbid obesity: body composition, blood chemistries, and sleep 

abnormalities Pediatrics 101(1): 61-67. 

Wurtman RJ, Hefti F, Melamed E (1981): Precursor control of neurotransmitter 

synthesis. Pharmacol Rev. 32: 315-335. 

Wurtman RJ, Wurtman JJ (1995): Brain serotonin, carbohydrate- craving, 

obesity and depression. Obes Res 3 suppl 4: 477s-80s. 

Wurtman RJ, Wurtman JJ, Regan MM, McDermott JM, Tasay RH, Breu JJ 

(2003): Effect of normal meals rich in carbohydrates or proteins on 

plasma tryptophan and tyrosine ratios. Am J Clin Nutr 77: 128-32. 

Yogman MW, Zeiset SH (1983): Diet and sleep patterns in newborn infants. N 

Eng J Med 309(19): 1147-49. 

Young SN (1991): Some effects of dietary components (amino acids, 

carbohydrate, folic acids) on brain serotonin synthesis, mood, and 

behavior. Can J Physiol Pharmacol 69: 893-903. 

Young SN, Smith SE, Pihl RO, Ervin FR (1985): Tryptophan depletion causes 

a rapid lowering of mood in normal male. Psychopharmacology (Berl) 

87: 173-177. 



 

 

 

174 

Zimmermann RC, McDougle CJ, Schumacher M, Olcese J, Heninger GR, Price 

LH (1993): Urinary 6-hydroxymelatonin sulfate as a measure of 

melatonin secretion during acute tryptophan depletion. 

Psychoneuroendocrinology 18(8): 567-78. 

 

 

 

 

 

 


