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INTRODUCTION

Although several studies report the prevalence of insomnia in the general population, varies 
from 10 to 48%, there is no controversy that insomnia is a relatively common disorder.1-3 It is re-
ported that insomnia belongs to chronic disorders, and 45% of patients suffer from its symp-
toms for over 10 years.4

According to the insomnia disorder criteria of DSM-5, sleep disturbances alone are not nec-
essarily a diagnosis of insomnia disorder. One third of the general population suffers from sleep 
disturbances, 10–15% have daytime dysfunction, and only 6–10% meet the criteria for insomnia 
disorder.1 It is assumed that approximately 23–27% of the general population have symptoms of 
insomnia, but do not meet the criteria of insomnia disorder. In other words, 1/4 of the general 
population who suffers from sleep disturbance is not attended by clinicians. It has been indicat-
ed that an inefficient approach to temporary or mild sleep disturbance increases the risk of ag-
gravating to chronic insomnia.5 It is documented that chronic insomnia is a risk factor of de-
pression, anxiety and alcohol dependence,6-8 and is associated with hypertension, diabetes 
mellitus and metabolic disorders.9,10 Daytime sleepiness, known to be related with non-restor-
ative sleep, is also associated with the onset of cognitive dysfunction and dementia.11,12 Thus, 
earlier detection and intervention for patients with mild insomnia symptoms is necessary, con-
sidering the psychiatric and physical ramifications of chronic insomnia.
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Background and ObjectiveaaInsomnia symptoms are common in the general population. This study evaluated the effects of melato-
nin-rich milk, which contains 10 times more melatonin than usual milk, on insomnia symptoms.
MethodsaaDouble-blind randomized placebo-controlled trial was performed. A total of 91 subjects aged 21−69 years with mild in-
somnia symptoms were recruited from the community. All the subjects underwent baseline studies for insomnia severity index, Pitts-
burgh sleep questionnaire index, Epworth sleepiness scale (ESS), Beck depression inventory and a sleep satisfaction scale (range 1−10). 
For two weeks, the subjects consumed a cup of either melatonin-rich milk or usual milk before going to sleep. Two weeks later, they 
completed the same questionnaires used in the baseline. Changes in the questionnaire scores for each group were calculated, after which 
we compared the differences between the two groups.
ResultsaaAmong 91 subjects (male 18, female 73, age 42.1 ± 14.1 years), 44 subjects drank the melatonin-rich milk and 47 drank the 
usual milk. There was no statistical difference in demographic variables between the two groups. Subjects consuming the melatonin-rich 
milk reported an improvement in sleep satisfaction scale than the usual milk group (p = 0.023), with significant improvement observed 
in the subjects aged 20−30 years (p = 0.048). In the ESS Scale, the subjects who had daytime sleepiness showed significant improvement 
difference between the two groups (p = 0.014), especially in the 20−30 years age group (p = 0.031).
ConclusionsaaMelatonin-rich milk could be an easy and beneficial regimen for young people suffering from mild insomnia, by pre-
venting the development of chronic insomnia. Sleep Med Res 2016;7(2):60-67
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Melatonin is a non-sedating hormone secreted from the pine-
al gland in the brain and has an important role in regulating the 
sleep-wake cycle. It is synthesized and released only during the 
period of darkness, from sundown to sunrise. Melatonin in se-
rum prevents awakening, by maintaining a low body tempera-
ture and inducing sleep onset.13 In a study among the elderly 
population who presented low efficacy of sleep because of low 
serum melatonin levels, the group consuming 0.3 mg melatonin 
resulted in normalized serum melatonin levels, and significantly 
improved sleep efficacy.14 However, no significant difference was 
observed between groups consuming 0.3 mg melatonin and 3.0 
mg melatonin, which is known to be the inducing pharmaco-
logical serum level. Higher serum melatonin levels were report-
ed in the group who took 3.0 mg melatonin. Thus, consuming 
higher doses of melatonin than required would induce undesir-
able side effects. Another study, reported that in an elderly popu-
lation who consumed melatonin-rich milk containing 10 times 
higher melatonin (10–40 ng/L, 0.5 L) than usual milk, there was 
a significant improvement in daytime activity without corre-
sponding increase in serum melatonin or decreased core body 
temperature. Thus, it was concluded that improved sleep quality 
due to consumption of melatonin-rich milk induced improved 
daytime activity.15 Considering that consuming 0.1–0.3 mg mel-
atonin is needed for normalizing serum melatonin level at night, 
the melatonin level required in melatonin-rich milk is pretty low.

The current study hypothesized that people experiencing mild 
insomnia, defined as having insomnia symptoms but not meet-
ing the criteria of insomnia disorder according to DSM-5, would 
require lesser amount of melatonin as compared to those suffer-
ing from insomnia disorder. The present study was conducted to 
determine whether melatonin-rich milk improves the symptoms 
of mild insomnia beyond the effects of normal milk.

METHODS

Sample
Subjects between 21–69 years age, suffering from mild insom-

nia but not meeting the criteria of insomnia disorder in DSM-5, 
were enrolled for this study. Exclusion criteria included illiteracy, 
psychiatric disorders, medical diseases, or sleep disorders such 
as sleep apnea and restless legs syndrome. Participants were re-
cruited from 2014.5.26 to 2015.4.30, through notification at the 
Seoul National University Bundang Hospital and internet adver-
tisement. A total of 91 subjects were enrolled for the study. Ap-
proval was obtained from the Institutional Review Board at 
Seoul National University Bundang Hospital (Reg. no.: 
B-1403/242−004), and all participants gave informed consent 
prior to commencement of the study.

Milk Powder
Melatonin-rich milk (CJ Night Milk®, hydrolyzed nonfat dry 

milk, 12.5 g/sachet) contains 1 ng/sachet melatonin and 58.24 
mg/sachet tryptophan. Usual milk (general hydrolyzed nonfat 
dry milk, 12.5 g/sachet) contains 0.1 ng/sachet melatonin and 
46.895 mg/sachet tryptophan. Both melatonin-rich milk and 
usual milk were procured from the same farm. Subjects were in-
structed to take the milk powder with warm water (45–50°C), 
30 minutes prior to bedtime, each night for 2 weeks.

Study Design
The current study was performed as a double-blind random-

ized placebo-controlled trial over a period of 2 weeks. Three 
days before taking the first milk powder, all subjects visited the 
study center for screening. All participants were evaluated for 
demographic factors, vital signs, past medical history, and any 
current medication treatment (Fig. 1). The subjects were all re-
quired to maintain a sleep diary. On the first day of the study 
protocol, all participants visited the study center, and were ran-
domly divided into two groups as melatonin-rich milk group 
and usual milk group. They were evaluated for vital signs and life 
style screening, and wrote their sleep-related scales in the sleep 
diary. All subjects were supplied with their respective milk pow-
der for the 2 weeks study. Participants were required to visit the 
study center on the 12th day after taking milk powder, with their 
completed sleep diaries. After completion of 14 days consump-
tion of milk powder, all participants visited the study center on 
the 15th day, for evaluating vital signs, life style screening, and 
sleep-related scales. Sleep-related scales in the current study in-
cluded insomnia severity index (ISI), Pittsburgh sleep quality in-
dex (PSQI), Epworth slepiness scale (ESS), and Beck depression 
inventory (BDI). In addition to Sleep-related scales, the sleep di-
ary accomplished in evaluating subjective sleep satisfaction.

Sleep-Related Scales

Insomnia severity index
The ISI includes severity of sleep onset and maintenance diffi-

culties, satisfaction with current sleep pattern, interference with 
daily functioning, appearance of impairment attributed to the 
sleep problem, and the degree of concern caused by insomnia. 
Each item is scored by the five-point Likert Scale (0 = not at all, 4 
= extremely). Score range is 0–28, and total score is classified as 
follows: 0–7, no clinical significant insomnia; 8–14, subthreshold 
insomnia; 15–21, clinical insomnia of moderate severity; and 
21–28, severe clinical insomnia.

Pittsburgh sleep quality index
The PSQI measures the retrospective sleep quality and distur-

bances. Individual self-report items assess a broad range of do-
mains associated with sleep quality, including usual sleep wake 
patterns, duration of sleep, sleep latency, the frequency and se-
verity of specific sleep-related problems, and the perceived im-
pact of poor sleep on daytime functioning. This index consists of 
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19 items, grouped into 7 equally-weighted component scores. 
The global score ranges from 0–21. Each component scores 
range from 0–3. Higher global scores indicate poorer sleep qual-
ity. A global score > 5 indicates that a subject reports low sleep 
quality.

Epworth sleepiness scale
The ESS is a self-administered 8-item questionnaire that mea-

sures daytime sleepiness. The instrument includes questions re-
quiring the subject to rate, on a scale of 0–3 their daytime sleepi-
ness in eight specific situations that are commonly met in daily 
life. The specific situations are: sitting and reading, watching TV, 
sitting inactive in a public place, being a passenger in a car for an 
hour, lying down in the afternoon, sitting and talking to some-
one, sitting quietly after lunch, and stopping for a few minutes in 
traffic while driving. Global score > 10 indicates that a subject 
needs to consult a sleep medicine specialist for his daytime 
sleepiness.

Sleep diary
Sleep diary was used for evaluating the subjective opinion of 

the participant with regards to sleep. It consists of sleep induc-
tion time, waking time, subjective satisfaction, fragmentation, 
and nap duration.

Beck depression inventory
The BDI is a 21-item, self-report rating inventory that mea-

sures characteristic attitudes and symptoms of depression. Each 

item scores ranges from 0–3. The global score is classified as fol-
lows: 10-15, mild depression; 16–23, moderate depression; 24–
63, severe depression. Insomnia is a frequently associated symp-
tom of depression or other psychiatric disorders. Hence, the 
subject’s depression symptoms were evaluated as a potential 
confounder.

Statistical Analysis
The numbers, percentage, average and standard deviation 

were presented for the demographic factor and variables of par-
ticipants. We performed Kolmogorov-Smirnov test for evaluat-
ing normal distribution. For analyzing difference of demograph-
ic factors between melatonin-rich milk group and usual milk 
group, we performed the chi-square test for categorical variables, 
and t-test or Mann Whitney U test for continuous variables, af-
ter considering the standard normal variations. For analyzing 
difference of outcomes between 2 groups, t-test or Mann Whit-
ney U test was conducted, considering standard normal varia-
tion. Wilcoxon Signed Ranks Test was planned for comparing 
pre-test outcomes and post-test outcomes. Statistical analyses 
were performed with the IBM SPSS Statistics 20 (SPSS Inc., Chi-
cago, IL, USA). p < 0.05 was considered statistically significant.

RESULTS

Clinical Characteristics
Except 3 subjects who withdrew consent, 91 subjects were 

                    Fig. 1. Summary of the study process. 
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divided into case group (melatonin-rich milk, n = 44) and con-
trol group (usual milk, n = 47). There was no standard normal 
variation in clinical characteristics of subjects, and hence Man 
Whitney U test and chi-square test were performed for analysis. 
Analysis revealed no significant difference in age, sex, marital 
status, smoking, education year, BMI, SBP and DBP between the 
two groups (Table 1).

Outcome Analysis
The improvement of insomnia symptoms was analyzed by 

pre- and post- difference of ISI, PSQI, ESS, BDI, and sleep satis-
faction from sleep diary (Table 2). Sleep diaries revealed signifi-
cant improvement of sleep satisfaction after consumption of 
melatonin-rich milk (p < 0.001), with significant difference of 
improvement in melatonin-rich milk group compared to usual 
milk group (p = 0.023). Although a significant difference was 
observed in pre-treatment scores between melatonin-rich milk 
group and usual milk group (p = 0.005) in the ESS, no signifi-
cant improvement, or difference in improvement, were observed 
between melatonin-rich milk group and usual milk group. Al-
though significant improvement after consuming milk was ob-
served, there was no significant difference of improvement in 
melatonin-rich milk group compared to usual milk group in ISI, 
PSQI, and BDI.

Analysis as Symptom Severity and Age
In sleep satisfaction from sleep diary, there was significant im-

provement in melatonin-rich milk group (p = 0.008) and signifi-
cant difference of improvement in melatonin-rich milk group 
compared to usual milk group in the age group 20–30 yrs (p = 
0.048). There was no significant difference of improvement be-

tween two groups in 40–50 yrs and 60 yrs (Table 3).
We analyzed the improvement of insomnia symptoms as 

symptom severity in ESS. There was no significant improvement 
in the normal group. However, the subgroup suffering from 
considerable daytime sleepiness showed significant improve-
ment of symptoms (p = 0.003) and significant difference of im-
provement between normal group and considerable daytime 
sleepiness group (p = 0.014). Analyzing by age subgroup in ESS, 
significant difference of improvement was seen in the 20–30 yrs 
group (p = 0.031) (Table 4). There was no significant difference 
of improvement in ISI, PSQI, BDI as symptom severity and age.

DISCUSSION

According to the current study results, the melatonin-rich 
milk group showed significant difference of improvement in 
sleep satisfaction, as indicated from the sleep diary, compared to 
usual milk group. Analyzing the subgroups by age in sleep satis-
faction from sleep diary, there was significant difference of im-
provement in melatonin-rich milk group compared to usual 
milk group in the 20–30 yrs subjects. Significant difference of 
improvement in melatonin-rich milk group compared to usual 
milk group was observed among those who suffered from prob-
lematic daytime sleepiness according to ESS. Results also indi-
cated that there was significant difference of improvement in 
melatonin-rich milk group compared to usual milk group in the 
20–30 yrs subgroup, in ESS. Significant improvement was also 
noted between pre-treatment and post-treatment in both mela-
tonin-rich milk group and usual milk group, but no significant 
difference of improvement was seen between melatonin-rich 

Table 1. Demographic characteristics

Usual milk (n = 47) Melatonin-rich milk (n = 44) p-value
Age, yr 42.51 ± 14.92 41.70 ± 13.28 0.921
Sex, n (%) 0.876 

Male 9 (19.2) 9 (20.5)
Female 38 (80.9) 35 (79.6)

Smoking, n (%) 0.353
Yes 2 (4.3) 4 (9.1)
No 45 (95.7) 40 (90.9)

Marital status, n (%) 0.842
Yes 34 (52.3) 31 (47.7)  
No  13 (50.0) 13 (50.0)

Education, yrs 14.55 ± 2.53 14.66 ± 2.68 0.749
BMI 22.73 ± 3.67 22.70 ± 3.31 0.706
SBP 110.68 ± 12.33 110.32 ± 11.47 0.958
DBP 69.13 ± 8.28 70.64 ± 9.46 0.397
Data are presented as mean ± standard deviation.
BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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milk group and usual milk group in ISI, PSQI and BDI.
Traditionally, milk is considered to have sleep promoting ef-

fect. Two hypotheses are considered for understanding the sleep 
promoting effect. First hypothesis states that drinking milk re-
minds an individual of the experience of infancy, where sleep 
was psychologically induced by breast milk. Second hypothesis 
is that tryptophan in milk has a positive effect on sleep.16 It was 
reported that tryptophan promoted a feeling of relief, and sleep 
was induced by metabolizing to serotonin and melatonin. Mela-
tonin is a hormone which has a role in the sleep-waking regula-
tion.17 Our current study was performed to evaluate the effect of 
melatonin-rich milk, which contained 10 times more melatonin 
than usual milk, even though the quantity of melatonin is lower 
than the therapeutic dosage. Usual milk contains 46.9 mg of 
tryptophan per 1 bag, whereas melatonin-rich milk contains 
58.24 mg of tryptophan, a precursor of melatonin. The quantity 
of tryptophan is higher than the quantity of melatonin (melato-
nin-rich milk, 58.24 mg of tryptophan, 1ng of melatonin). Be-

cause of the high amount of tryptophan in both samples of milk, 
it is understandable to finding that not only melatonin-rich milk, 
but also usual milk effects the improvement of sleep.

Reports show that 25% of the general population suffer from 
non-satisfied sleep, but only 13% of this population visited clini-
cians, and the critical factor for starting treatment is daytime fa-
tigue.2 Daytime fatigue and daytime sleepiness can be quite dif-
ferent concepts, but we considered these two symptoms to be 
positioned in a similar spectrum for subjective experience. Ac-
cording to the results of our current study, there was significant 
improvement difference between melatonin-rich milk group 
and usual milk group in daytime sleepiness. Thus, the popula-
tion suffering from daytime fatigue and daytime sleepiness as 
mild insomnia symptoms, could be improved by consuming 
melatonin-rich milk instead of taking sleeping pills.

Previous studies report the incidence of chronic insomnia 
varies from 9.5% to 10%.18 There have been many reports about 
socioeconomic loss, including traffic accidents, due to chronic 

Table 2. Outcome variables

Variables Usual milk (n = 47) Melatonin-rich milk (n = 44) p-value
Insomnia severity index

Pre-T 12.21 ± 4.80 11.39 ± 4.01 0.521
Post-T 9.23 ± 4.57 8.23 ± 3.22 0.210
Difference§ 2.98 ± 5.03 3.16 ± 4.71 0.777
p value 0.000‡ 0.000‡

Pittsburgh sleep quality index
Pre-T 9.47 ± 2.51 9.66 ± 2.63 0.275
Post-T 8.00 ± 3.01 7.77 ± 2.68 0.786
Difference§ 1.47 ± 2.81 1.89 ± 2.71 0.503
p value 0.001† 0.000‡

Epworth sleepiness scale 
Pre-T 7.00 ± 3.07 8.73 ± 3.43 0.005‡

Post-T 7.30 ± 3.92 8.25 ± 3.60 0.220
Difference§ -0.30 ± 2.89 0.48 ± 3.78 0.254
p value 0.358 0.432

Beck depression inventory 
Pre-T 12.74 ± 7.95 10.32 ± 6.63 0.093
Post-T 9.21 ± 7.31 8.36 ± 7.38 0.491
Difference§ 3.53 ± 7.91 1.95 ± 6.06 0.908
p value 0.007† 0.004†

Sleep satisfaction scale
Pre-T 3.27 ± 1.56 2.80 ± 1.31 0.181
Post-T 3.59 ± 1.65 3.72 ± 1.22 0.221
Difference§ -0.32 ± 1.18 -0.91 ± 1.26 0.023*
p value 0.050 0.000‡

Data are presented as mean ± standard deviation. 
*p < 0.05. †p < 0.01. ‡p < 0.001. §Difference between the values of Pre-T and Post-T. 
Pre-T: pre-treatment, Post-T: post-treatment.
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insomnia.19-22 The strongest predictable factors for developing 
chronic insomnia were subjective unsatisfied sleep and other 
combined psychiatric disorders.5 The population who suffered 
from both subjective non-satisfied sleep and combined other 
psychiatric disorders has a higher risk of developing chronic in-
somnia, 2 times more than the normal population. Sleep induc-
tion time, total sleep time, and numbers of fragmentation during 
night sleep were not predictable factors of developing chronic 
insomnia. Also, the risk of developing chronic insomnia was 
higher in the 20–35 yrs age group, rather than > 65 yrs old popu-
lation. Reports indicated that the population suffering from clin-
ically noticeable chronic insomnia typically experienced subjec-
tive unsatisfied sleep before the onset of chronic insomnia,23 and 
early detection and intervention of subjective unsatisfied sleep is 
an effective way to prevent the development of chronic insom-
nia, especially in the younger population.5 Results from our cur-
rent study shows that consuming melatonin-rich milk signifi-
cantly has a positive effect on daytime sleepiness and subjective 
sleep satisfaction, especially in the 20–30 yrs group. Thus, con-
suming melatonin-rich milk prevents development of chronic 
insomnia in the younger population who experience subjective 
unsatisfied sleep.

The novel finding of this study was that consuming melato-
nin-rich milk showed significant improvement difference in ESS 
and subjective sleep satisfaction only in the 20–30 yrs age group. 

Explaining the positive effect of melatonin-rich milk in the 
younger population, some studies were of the opinion that el-
derly people suffer from insomnia because of lack of decreased 
level of serum melatonin level and reduction of melatonin recep-
tor.24,25 A study has reported the reduction of melatonin receptor 
density in the brain of old rats, and documented recovery of 
melatonin receptor density after feeding water containing mela-
tonin for 30 days.26 In another study, elderly insomnia patients 
were administered 2 mg melatonin for 3 weeks. No significant 
sleep improvement was observed 1 week later. However, after 3 
weeks, significant sleep improvement was observed, as com-
pared to the control group.27 It was reported that there was sig-
nificant improvement difference between the two groups which 
had taken melatonin for 1 week and 8 weeks each.28 This study 
indicates that the elderly need more time for improvement of re-
ceptor sensitivity, by recovery of melatonin receptors. Hence, 
time taken for improvement of sleep compared to the younger 
population would be longer. The results of the present study are 
similar to the findings from the earlier studies. In the current 
study, milk consumption was limited to 2 weeks, which is suffi-
cient duration for recovery for younger subjects, but not for the 
elderly.

The limitation of the current study is that control group was 
consuming usual milk. As mentioned earlier, usual milk has its 
own positive effects for sleep. Thus, there is a possibility for un-

Table 3. Sleep satisfaction scale analysis

Usual milk (n = 47) Melatonin-rich milk (n = 44) p-value
Age range

21−40 yrs
n 21 23
Pre-T 2.90 ± 1.08 2.44 ± 1.17 0.119
Post-T 3.09 ± 1.29 3.27 ± 1.04 0.231
p value 0.403 0.008†

Difference‡ 0.19 ± 1.20 0.84 ± 1.02 0.048*
41−60 yrs

n 13 16
Pre-T 4.10 ± 2.22 2.96 ± 1.42 0.199
Post-T 4.61 ± 2.06 4.25 ± 1.40 0.983
p value 0.204 0.005†

Difference‡ 0.51 ± 1.53 1.29 ± 1.55 0.288
> 60 yrs

n 9 5
Pre-T 3.11 ± 1.26 4.00 ± 0.64 0.196
Post-T 3.52 ± 1.39 4.06 ± 0.64 0.425
p value 0.038* 1.000
Difference‡ 0.41 ± 0.46 0.07 ± 0.90 0.360

Data are presented as mean ± standard deviation.
*p < 0.05. †p < 0.01. ‡Difference between the values of Pre-T and Post-T.
Pre-T: pre-treatment, Post-T: post-treatment.



66  Sleep Med Res 2016;7(2):60-67

Effects of a Melatonin-Rich Milk
 

derestimating the effects of melatonin-rich milk. Since a longer 
time is required for improving sleep of elderly people, the dura-
tion of the study was quite short i.e., only 2 weeks. If the study 
period is extended, we may find significant improvement of 
sleep in the older population. The outcomes of the current study 
are based on reported scale, and further objective measurements 
(such as wrist actigraph) can evaluate more reliable results. Fur-
ther research could compensate all these limitations.

In conclusion, our current study suggests a way to prevent the 
onset of chronic insomnia in the younger population suffering 

from mild insomnia. The clinical implication of this study em-
phasizes the importance of early detection of mild insomnia, 
and intervention through non-medication by consumption of 
melatonin-rich milk.
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Table 4. Epworth sleepiness scale analysis

Usual milk (n = 47) Melatonin-rich milk (n = 44) p-value
Severity

Score ≤ 10 
n 38 27
Pre-T 5.95 ± 2.29 6.81 ± 2.48 0.151
Post-T 6.11 ± 3.00 7.74 ± 3.84 0.059
p value 0.513 0.142
Difference‡ 0.16 ± 2.70 0.93 ± 3.55 0.325

Score > 10
n 9 17
Pre-T 11.44±1.59 11.76 ± 2.39 0.721
Post-T 12.33±3.35 9.06 ± 3.11 0.020
p value 0.546 0.003†

Difference‡ 0.89±3.72 -2.71 ± 3.04 0.014*
Age range

21−40 yrs
n 25 23
Pre-T 7.00 ± 3.20 9.48 ± 3.79 0.005†

Post-T 7.52 ± 3.56 8.00 ± 3.09 0.764
p value 0.097 0.097
Difference‡ 0.52 ± 1.73 -1.48 ± 3.44 0.031*

41−60 yrs
n 13 16
Pre-T 6.38 ± 2.33 8.31 ± 2.60 0.050
Post-T 6.23 ± 3.59 8.50 ± 3.35 0.062
p value 0.559 0.692
Difference‡ -0.15 ± 3.24 0.19 ± 2.81 0.423

> 60 yrs
n 9 5
Pre-T 7.89 ± 3.72 6.6 ± 3.58 0.541
Post-T 8.22 ± 5.29 8.60 ± 6.62 0.908
p value 0.799 0.500
Difference‡ 0.33 ± 4.77 2.00 ± 6.60 0.593

Data are presented as mean ± standard deviation. 
*p < 0.05. †p < 0.01. ‡Difference between the values of Pre-T and Post-T.
Pre-T: pre-treatment, Post-T: post-treatment.
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