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Introduction: sleep disorders in paediatrics are a growing problem. Melatonin is the drug of choice and
it is common to receive advertising for multiple products containing melatonin in primary care. In this
paper, a comparative analysis of these products is carried out, examining the most recent scientific
evidence, in order to determine whether their use is justified or not.

Abstract

Methods: a descriptive study was conducted on melatonin-containing products sold in pharmacies in
Spain and aimed at the paediatric population. Subsequently, a systematic review of documents on the
use of melatonin in children and on each extra component present in the products collected was ca-
rried out.

Results: fifty-three products were analysed. The most common form of administration was drops or
millilitres. The usual recommended dose of melatonin was 1 mg per day. The most frequently reported
added component was vitamin B6, and lemon balm and passionflower were the most frequently used
herbs. None of the products were specifically listed in the Spanish Agency for Medicines and Health
Products, and no bibliographical references were found in the advertising of any of the products.

Conclusions: although the efficacy of melatonin in sleep disorders is well known, there is currently no
consensus on its effective dose in children. The substances most frequently associated with melatonin
have little literature to support their results in sleep, and there are no standardised doses for them
either, or doses lower than these are used due to a lack of studies in the paediatric population.
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Melatonina en trastornos del suefio: comparacion de distintos productos
y revision bibliografica

Introduccion: los trastornos del suefio en Pediatria son un problema creciente. La melatonina es el
producto de eleccion y es comun recibir publicidad de multiples productos que la contienen. En este
texto se lleva a cabo un andlisis comparativo de los mismos, examinando la evidencia cientifica mas
reciente, con el fin de determinar si esta justificado o no su uso.

Resumen

Métodos: se ha realizado un estudio descriptivo de los productos que contenian melatonina comercia-
lizados en Espafia, de venta en farmacias y dirigidos a la poblacion pedidtrica. Posteriormente, se ha
llevado a cabo una revision de documentos sobre el uso de melatonina en nifios y sobre cada compo-
nente extra presente en los productos recogidos.

Resultados: se analizaron 53 productos. La forma de administracién mayoritaria fue en gotas o milili-
tros. La dosis recomendada habitual de melatonina fue de 1 mg al dia. El componente afiadido mas
frecuente registrado fue la vitamina B6, y melisa y pasiflora fueron las plantas mas utilizadas. Ninguno
de los productos estaba catalogado como farmaco por la Agencia Espafiola de Medicamentos y Produc-
tos Sanitarios (AEMPS) y tampoco se encontrd en la publicidad de ninguno referencias bibliograficas.

Conclusiones: aunque es conocida la eficacia de la melatonina en trastornos del suefio, actualmente no
hay un consenso sobre su dosis eficaz en edad pediatrica. Las sustancias que mas frecuentemente se
asocian a melatonina cuentan con poca bibliografia que respalde sus resultados sobre el suefio, ademas
de que para ellas tampoco existen, de momento, dosis estandarizadas para la poblacion infantil.
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INTRODUCTION

METHODS

Sleep disorders in the paediatric population are a
growing concern: they are detected in up to 25% of
healthy children and adolescents.* These disorders
may have an important impact on their physical,
cognitive and emotional development. 2 They
must be managed adequately to prevent or miti-
gate this impact.

In the search for possible treatments, melatonin
has emerged as the drug of choice. It is a hormone
produced by the pineal gland and plays an essen-
tial role in the regulation of circadian rhythms and
sleep, reducing sleep onset latency. In paediatric
care, melatonin has been used to treat various dis-
orders, such as insomnia, circadian rhythm disor-
ders and sleep problems associated with autism.?
There is evidence of a positive effect on onset la-
tency and total sleep duration with its use, but re-
views offer no data on whether it can improve
sleep quality or daytime functioning.* The adverse
events of melatonin tend to be mild, but there are
no studies confirming it. For instance, there are
concerns regarding a potential association with
early puberty. For this reason, some countries, for
instance the Nordic countries, melatonin is a drug
that requires prescription for its use.?

In this context, it is not unusual to receive adver-
tisements for multiple melatonin-containing
products in primary care, which differ from each
otherin the concentration of melatonin, the route
of administration and the additional ingredients
in the formulation, to which specific properties
are often attributed. Although the usefulness of
melatonin is supported by scientific evidence,
there are fewer data on the properties of the add-
ed ingredients.

The purpose of this article is to present a compara-
tive analysis of the main melatonin products for
the paediatric population, their ingredients and
the doses recommended in their label/product
data sheets, in addition to a review of the most re-
cent scientific evidence to determine whether the
use of these products is justified in the manage-
ment of sleep disorders in children.
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We conducted a descriptive study of the products
containing the largest amounts of melatonin com-
mercially available in Spain and sold over the coun-
ter in pharmacies and online. The review included
dosage forms administered in drops, millilitres,
sprays, powder packets or gummies that were ap-
propriate for use in children aged less than 15
years per the manufacturer. For each of these prod-
ucts, we recorded the name, manufacturing labo-
ratory, concentration of melatonin, additional com-
ponents, additives, allergens and the recommended
dose and age range for use according to the manu-
facturer. We also checked whether the product was
catalogued by the Agencia Espafiola de Medica-
mentos y Productos Sanitarios (AEMPS, Spanish
Agency of Medicines and Medical Devices).

Subsequently, we performed a review of publica-
tions in PubMed in the past year regarding mela-
tonin and its use in healthy children. We performed
the search using English terms, with the search
string “(melatonin) AND (children)”. We selected
articles corresponding to meta-analyses, system-
atic reviews, randomised controlled trials, clinical
trains and reviews. We also applied the same
search strategy, this time limiting the search to
Spanish articles, with the search string “(melatoni-
na) AND (nifios)”. In this search, we had to expand
the time range to the last 10 years to obtain re-
sults. We also analysed the documentation pro-
vided by manufacturers. In addition, we searched
the literature on any active ingredients other than
melatonin contained in these products, using the
search strategies outlined in Table 1.

RESULTS

Review of melatonin products

We analysed 37 different manufacturing brands,
adding up to a total of 53 products. Most doses
were given as drops or millilitres (38.5%) (Table 2).

The dose of melatonin typically recommended by
the manufacturer was 1 mg a day, although 9.4%
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Table 1. Search strategy by ingredient

Ingredient Search string Filters

Vitamin B6 (pyridoxine) AND (melatonin) Any type of article published in the past 10 years
(pyridoxine) AND (sleep)
(vitamin B6) AND (melatonin)
(vitamin B6) AND (sleep)

Lemon balm (balm) AND (melatonin) Any type of article published in the past 10 years
(balm) AND (sleep)

Passiflora (passionflower) AND (melatonin) Any type of article published in the past 5 years
(passionflower) AND (sleep)

Ashwagandha (ashwagandha) AND (melatonin) Any type of article published in the past 5 years
(ashwagandha) AND (sleep)

Jujube (jujube) AND (melatonin) Any kind of article published in the past 5 years
(jujube) AND (sleep)

Lavender (lavender) AND (melatonin) Any kind of article published in the past 10 years
(lavender) AND (sleep)

Chamomile (chamomile) AND (melatonin) Any type of article published in the past 10 years
(chamomile) AND (sleep)

Zinc (zinc) AND (melatonin) Any type of article published in the past 10 years
(zinc) AND (sleep)

Tryptophan (tryptophan) AND (melatonin) Meta-analyses, systematic reviews, randomised controlled
(tryptophan) AND (sleep) trials, clinical trials and reviews published in the past 5 years

Valerian (valerian) AND (melatonin) Any kind of article published in the past 5 years
(valerian) AND (sleep)

L-theanine (L-theanine) AND (melatonin) Any type of article published in the past 5 years
(L-theanine) AND (sleep)

Poppy flower (poppy) AND (melatonin) Any type of article published in the past 10 years
(poppy) AND (sleep)

Linden (linden) AND (melatonin) Any type of article published in the past 10 years
(linden) AND (sleep)

Orange blossom (orange blossom) AND (melatonin) Any type of article published in the past 10 years
(orange blossom) AND (sleep)

Chamomile (camomile) AND (melatonin) Any type of article published in the past 10 years
(camomile) AND (sleep)

Royal jelly (royal jelly) AND (melatonin) Any type of article published in the past 10 years
(royal jelly) AND (sleep)

Magnolia bark (magnolia) AND (melatonin) Any type of article published in the past 10 years
(magnolia) AND (sleep)

California poppy (California poppy) AND (melatonin) | Any type of article published in the past 10 years
(California poppy) AND (sleep)

Hawthorn (white hawthorn) AND (melatonin) | Any type of article published in the past 10 years
(white hawthorn) AND (sleep)

of products had greater recommended doses of up
t0 1.95 mg of melatonin a day. Forty-seven percent
of the products had melatonin as the sole active
ingredient. The most frequently added active in-
gredient, found in as many as 32% of the products,
was vitamin B6, with a dose range of 0.21 to 1.7
mg a day (most frequent dose, 1.4 mg/day). Lemon
balm and Passiflora were the most frequently add-
ed herbal ingredients, present in 16.9% of the

products at doses of 2 to 500 mg a day (most fre-
quently 40 mg) and 2.5 to 180 mg a day (most fre-
quently 100 mg), respectively. Orange blossom,
royal jelly, magnolia bark, jujube, hawthorn and
poppy were each only found in one product. The
most frequent combination was lemon balm with
Passiflora, followed by Passiflora with California
poppy, vitamin B6 with tryptophan and manzanilla
with lemon balm.
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Table 2. Products with melatonin sold over the counter in pharmacies

Product (manufacturer)® Melatonin Other ingredients Dosage form Administration | Age range Allergens
Aquilea suefio Express 1mg/1 puff No 12mL 1puff Not specified Gluten-free, lactose-
(Aquilea) free, sugar-free
Aquilea suefio gotas 1 mg/4 drops 3.2mgchamomileand2mg | 20 mL 4 drops Not specified Gluten-free, lactose-
(Aquilea) lemon balm/4 drops free
Aquilea suefio gummies 0.95 mg melatonin+1 | 100 mg lemon balm, 25 mg 30 gummies 1gummy Not specified Gluten-free, lactose-
(Aquilea) mg melotime/1 gummy | Passiflora, 25 mg California free, sugar-free
poppy and 1.4 mg vitamin B6/1
gummy
Aquilea suefio Instant 1.95 mg/1 packet 100 mg lemon balm, 100 mg | 25 packets 1 packet Not specified Gluten-free, lactose-
(Aquilea) Passiflora, 50 mg California free
poppy/1 packet
Arkosuefio melatonin gotas | 1 mg/4 drops No 30mL 4 drops >6 months Not specified
(Arkopharma)
Buonadiem (Buona) 1mg/0.2mL No 20mL 4 drops Not specified Gluten-free, lactose-
free
Buonadiem 5 tripto (Buona) | 1 mg/0.5 mL 1.5 mgzincand 10 mg 30 mL 0.5 mL Not specified Gluten-free, lactose-
tryptophan/0.5 mL free
Buonadiem plus (Buona) 1 mg/1 packet 1.4 mgvitamin B6 and 100 mg | 20 packets 1 packet Not specified Gluten-free, lactose-
L-theanine/1 packet free
Dormipol (Plantapol) 1mg/1ml No 30 mL 1mL Not specified Not specified
Holoextract melatonina 1 mg/4 drops 25mgPassifloraand 25mg | 50 mL 4 drops Not specified Not specified
suefio (Equisalud) California poppy/4 drops
Jellykids dulces suefios 1mg/10 mL 150 mg royal jelly, 200 mg 250 mL 10 mL >3 years Gluten-free, lactose-
(Eladiet) lavender, 125 mg chamomile, free
500 mg lemon balm and 125
mg linden/10 mL
Just sleep melatonina gotas | 0.5 mg/5 drops No 30 mL 5 drops >12 years Not specified
(Ceutics)
Kurasuefio de inicio 1mg/2 puffs No 60 mL 2 puffs Not specified Gluten-free, lactose-
(Kurasana) free, sugar-free
Kurasuefio de 1 mg/3 puffs 1.7 mgvitamin B6 and 25.5 mg | 60 mL 3 puffs Not specified Gluten-free, lactose-
mantenimiento (Kurasana) tryptophan/3 puffs free, sugar-free
Lipolife liposomal 1 mg/1 puff No 30ml 1puff Not specified Not specified
melatonina (Equisalud)
Melamil (Humana) 1 mg/4 drops No 30mL 4 drops Not specified Gluten-free
Melamil tripto (Humana) 1mg/0.5 mL 14 mgvitaminB6and 29 mg | 30 mL 0.5 mL >3 years Gluten-free
tryptophan/0.5 mL
Melanoctina gotas 1.95 mg/0.5 mL No 50 mL 01mLto025 | >3years Gluten-free, lactose-
sublinguales (Plameca) mL free
Melanoctina spray (Plameca) | 0.95 mg/3 puffs No 30 mL 1to 3 puffs >3years Gluten-free, lactose-
free, CMP-free
Melatonin Pura Gotas (ESI) | 1 mg/1 mL No 50 mL 10 drops or >3 years Gluten-free, lactose-
1mL free, sugar-free
Melatonin Pura Gotas 1mg/1mlL 10.08 mg valerian, 30 mg 50 mL 1mL Not specified Gluten-free, lactose-
Hierbas de la noche (ESI) chamomile, 100.2 mg free
Passiflora, 100.2 mg California
poppy, 16.12 mg linden, 31.4
mg hawthorn/1 mL
Melatonin Pura Gotas Junior | 1mg/1mL No 40 mL 1mlL >3 years Gluten-free, lactose-
(ESI) free, sugar-free
Melatonin Pura Spray (ESI) | 1 mg/2 puffs No 20 mL 1or 2 sprays Not specified Gluten-free, sugar-
free
Melatonin Sleep support 1 mg/1gummy 0.7 mgvitamin B6/1 gummy | 60 gummies 1gummy Not specified Gluten-free, sugar-
gummies (Weider) free
Melatonina & GO (Pharma | 1 mg/22 drops No 30mL 11or22drops | Not specified Not specified
& Go)
Melatonina + Ashwagandha | 1.8 mg/1 stick 150 mg ashwagandha, 150 30 sticks 1stick >12 years Not specified
pasiflora and camomila mg chamomile, 180 mg
(Sanon) Passiflora/1 stick
Melatonina family gotas 1 mg/4 drops 0.21 mg vitamin B6/4 drops 30 mL 4 drops Not specified Not specified
(Epaplus Sleepcare)
Melatonina spray (Longlife) | 1 mg/1 puff No 30mL 1or2 puffs Not specified Gluten-free
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and 1.4 mg vitamin B6/1
gummy

Product (manufacturer)® Melatonin Other ingredients Dosage form Administration | Age range Allergens
Melatonina flash (Natysal) | 0.98 mg/1 puff No 30 mL 1puff >6years Not specified
Melatonina gotas (Soria 1.8 mg/10 drops No 50 mL 10 drops or >3 years Gluten-free
Natural) 0.5mL
Melatonina gotas (Sofiodina) | 1 mg/3 drops 0.21 mg vitamin B6/3 drops 20 mL 3drops >3years Gluten-free, lactose-
free
Melatonina gotas (Farline) | 1 mg/4 drops No 30mL 4 drops >3 years Not specified
Melatonina gotas 1 mg/4 drops No 50 mL 4to 7 drops Not specified Gluten-free, lactose-
(Zenement) free
Melatonina liquida Kids 1 mg/10 drops 0.67 mg vitamin B6/10drops | 50 mL 10 drops Not specified Gluten-free
(Drasanvi)
Melatonova liquida (Nova 1mg/lmL No 30 mL 1mL Not specified Gluten-free, lactose-
Diet) free, sugar-free
Mellatoplus gotas (Lavigor) | 1 mg/3 drops No 30mL 3 drops Not specified Not specified
Natusleep suefio gominolas | 1 mg/1 gummy 0.7 mgvitamin B6/L gummy | 60 gummies 1gummy >8years Gluten-free, lactose-
(Natusure) free
Ninamil (FARDI) 1mg/1mlL No 50 mL 1mL Not specified Gluten-free, lactose-
free, sugar-free
NS melatonina gotas (CINFA) | 1 mg/4 drops No 30 mL 4 drops >6 months Gluten-free, lactose-
free, CMP-free,
nut-free
Oniria gotas (Italfarmaco) 1 mg/4 drops No 25mL 4 drops Not specified Gluten-free, lactose-
free, sugar-free
Serenesi notte (ESI) 1mg/2mlL 250 mg ashwagandha and 200 | 50 mL lor2ml >3years Gluten-free, sugar-
mg lavender/2 mL free
Serenotte gotas 1.9 mg/12 drops 55.1 mg California poppy, 182 | 50 mL 12 drops >3 years Gluten-free
(Specchiasol) mg poppy petals and 15.2 mg
L-theanine/12 drops
Seripnol gotas 1 mg/10 drops 5 mg magnolia, 2 mg jujube 30 mL 10 drops Not specified Gluten-free
(Neuraxpharm) and 30 mg L-theanine/10 drops
Sleep vitamins (Chic & love) | 1 mg/1 gummy 0.7 mgvitamin B6/L gummy | 60 gummies 1gummy Not specified Gluten-free, sugar-
free
Sleep well liquid (Zentrity by | 1 mg/4 drops 3.2mg chamomile, 2 mg lemon | 50 mL 4 drops Not specified Gluten-free, lactose-
naturitas) balm and 2 mg Passiflora/4 free
drops
Sleepeel gotas (Heel) 1mg/0.5 mL 40 mg lemon balm, 100 mg 30mL 0.5mL >3 years Gluten-free, lactose-
Passiflora, 1.2 mg vitamin B6 free
and 1.5 mg tryptophan/0.5 mL
Sleepeel noche (Heel) 1 mg/1gummy 40 mg lemon balm, 100 mg 60 gummies 1gummy >3years Gluten-free, lactose-
Passiflora and 1.4 mg vitamin free
B6/1 gummy
Sleepeel spray (Heel) 1 mg/3 puffs 40 mg lemon balm, 100 mg 20mL 3 puffs >3 years Gluten-free, lactose-
Passiflora and 1.2 mg vitamin free, sugar-free
B6/2 puff
Somnolem melatonina spray | 1 mg/3 puffs 289.8 mg orange blossom, 20mL 3 puffs >12 years Gluten-free
(Waydiet) 6 mglemon balm, 0.73 mg
vitamin B1, 0, 93 mg vitamin
B6 and 3 mcg vitamin B8/3 puff
Sofadores gotas (Ordesa) 1mg/0.5 mL 14 mgvitaminB6and 20 mg | 30 mL 0.5mL >3 years Gluten-free, lactose-
tryptophan/0.5 mL free, CMP-free
Sofiadores spray (Ordesa) 1 mg/1 puff No 15 mL 1 puff >3 years Not specified
Sweet sleep gummies (Jelly | 1 mg/2 gummies 25 mg chamomile and 0.7 mg | 60 gummies 2 gummies Not specified Gluten-free, lactose-
Pills) vitamin B6/2 gummies free
Zz2Quil NATURA (Vicks) 1 mg/1gummy 30 mg valerian, 10 mg 30 0r 60 1gummy Not specified Not specified
chamomile, 10 mg lavender gummies

CMP: cow’s milk protein.
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When it came to the excipients, we found citric
acid used as an acidulant, sodium benzoate and
potassium sorbate as preservatives, sorbitan mo-
nooleate polyoxyethylene and soy lecithin as
emulsifiers, xanthan gum as a thickener, glycerol
as a stabiliser and sorbitol or mannitol or sucra-
lose as sweeteners. Only one product contained
palm oil and one other product contained silicon
dioxide.

Review of the literature

After the initial search, we identified 5 articles dis-
cussing the use of melatonin in children; we ex-
cluded 2 because they focused on the use of mela-
tonin in children with health conditions (autism
spectrum disorder, attention-deficit hyperactivity
disorder). Thus, we selected 3 articles from this
search. The Spanish language search yielded 3 ar-
ticles, one of which was excluded due to focusing
on children with disease and the other for being an
older version of the sleep consensus document
that we ended up including in the review..

In the specific search for active ingredients, we
found 3 articles for vitamin B6, 2 for lemon balm, 2
for Passiflora, 7 for ashwagandha, 5 for jujube, 2
for lavender, 1 for manzanilla, 2 for zinc, 4 for tryp-
tophan, 4 for valerian and 4 for I-theanine. We did
not find any studies regarding the mechanism of
action or the association with sleep of common
poppy, Tilia, jujube, other chamomile species, royal
jelly, magnolia bark, California poppy and haw-
thorn.

None of these products was registered specifically
in the AEMPS. Only one manufacturer presented
literature references regarding the product, 2 clini-
cal trials of its use to induce sleep in children for
non-invasive diagnostic procedures and 1 clinical
trial in children with chronic headache. We did not
include these articles in the analysis presented in
the discussion, as they did not fit the scope of our
review.
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DISCUSSION

Recommended melatonin dose

At present, there is no established consensus on
the dose of melatonin that is effective in the pae-
diatric population. The main reviews recommend
its use starting with doses of 1 to 3 mg a day in
infancy and early childhood, with doses of 2.5 to 5
mg a day in older children, increasing the dose
gradually based on the response.>* They also spec-
ify that continuous treatment should not exceed
4 weeks in duration. We ought to highlight that
recurrence is expected upon discontinuation of
melatonin in 90% of cases of sleep-onset insomnia
treated exclusively with this substance.?® All re-
views agree that melatonin should always be giv-
en at the same time, 20 to 60 minutes before bed-
time .34

In comparison, in the reviewed products, the rec-
ommended initial dose was 1 mg a day, exceptin 5
products, which recommended starting with 1.95
mg a day. Doses that, based on the evidence de-
scribed above, may not be sufficient depending on
the characteristics of the patient. None of the
manufacturers recommended different doses
based on age or increasing the dose if the desired
effect is not achieved.

Additional components
Vitamin B6

Sixteen of the 53 reviewed products (30.2%) con-
tained, among other components, vitamin B6,
which was the most frequently used component
other than melatonin. Although it is attributed a
positive impact on sleep in some cases, > there is
limited evidence and its administration is usually
studied in combination with other components.
Furthermore, its association with insomnia is not
as clear as it is with magnesium, whose role in
sleep regulation is more clearly established. There
is no consensus regarding the effective dose, but it
is clear that the maximum safe dose is 100 mg/day
to avoid adverse events such as sensory neuropathy,
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photosensitivity, gastrointestinal problems...> The
most frequently recommended dose is 1.4 mg a
day.

Lemon balm and Passiflora

Among the reviewed products, 16.9% contained
Melissa officinalis and Pasiflora incarnata, and the
most recommended doses of each of these plants
were 40 mgand 100 mg daily. They were the plants
used most frequently in the reviewed products.
There is evidence that their properties may have a
beneficial effect on sleep and insomnia.®*! Some
studies attribute antibacterial, neuroprotective
and anti-inflammatory properties to lemon balm
in addition to its sedative or relaxing properties,
which supports its use to alleviate insomnia or
stress.% There is no evidence on the dose that is
effective to achieve each of these effects. Passiflo-
ra, in turn, has anxiolytic and sedative effects and
helps regulate sleep, increasing the activity of
y-aminobutyric acid-producing neurons and mela-
tonin in blood.%' However, there is also no evi-
dence on the dose that would be effective to
achieve these benefits.

Ashwagandha

Withania somnifera is a medicinal plant that has
been used in India for centuries to treat insomnia.
It has been studied on account of biological activ-
ity that may have neuroprotector, antimicrobial,
antidiabetic, anti-inflammatory and adaptogenic
effects to reduce anxiety and as a natural com-
pound with potential for inducing sleep, reducing
sleep latency onset and improving sleep quality in
patients with insomnia.1?8 It is believed to work
through interaction with GABA receptors. '’ This
compound is well tolerated. The effective dose has
yet to be clearly established, some studies have
used 300 mg of extract twice daily and others a
dose based on weight (10-50 mg/kg a day).**

Two of the 53 analysed products contained ashwa-
gandha. The recommended doses were 150 mg
and 250 mgdaily. This doses, given that we are dis-
cussing the paediatric population, in which the

body weight is smaller compared to adults, may be
consistent with the existing evidence.

Jujube

Ziziphus jujuba is a fruit grown in different parts of
the world and used in traditional medicine as hav-
ing positive effects on sleep and relaxation. Al-
though it does not induce sleep directly, it is attrib-
uted properties that could contribute to improve
its quality in individuals with sleep disorders, par-
ticularly in relation to sleep latency.**?* There are
data that suggest that its main mechanism of ac-
tion is the stimulation of GABA receptors,?>%?
though additional studies are required to confirm
this. It is most frequently used in combination
with other herbal remedies. We did not find any
data in any of the reviewed articles regarding the
recommended dosage.

al-

Only one of the products reviewed in our study
contained jujube, and the recommended dose is 2
mg a day.

Lavender

This plant is chiefly known for its aroma, but there
is also evidence of its positive impact on sleep due
to its sedative and hypnotic properties. The active
ingredients and mechanisms of lavender that aid
sleep have not been clearly establish, although
there are studies that associate it with GABAergic,
cholinergic and histaminergic systems, monoam-
ines in the limbic system?* and the serotoninergic
system.?® None of the reviewed articles specified
recommended doses of this substance.

Two of the products reviewed in the study includ-
ed lavender. The recommended dose was 10 mg in
one and 200 mg in the other.

Manzanilla

Matricaria chamomilla, known as manzanilla in
Spain, is one of the chamomile plants traditionally
used for its relaxing properties and the potential to
promote calm sleep. Although the evidence on its
effects are limited, some studies suggest that it
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may have positive effects on sleep and fewer ad-
verse effects than conventional drugs.?®

Five of the reviewed products had manzanilla
among their components. The recommended dose
varies widely: from 3.2 to 125 mg a day. We did not
find studies specifying the recommended effective
dose.

Zinc

The association between the concentration of this
essential mineral in blood and sleep quality is at-
tracting growing interest. There are data suggest-
ing that zinc may play a role in sleep optimisation
and quality,®”?® especially in adolescents.?” How-
ever, the evidence is still scarce and more studies
arerequired to gain an adequate understanding of
the role of zinc in glutamatergic transmission and
its interaction with other neurotransmitters asso-
ciated with sleep.?® We did not find a recommend-
ed effective dose in the reviewed literature.

In our study, only one of the reviewed products
contained zinc, with a recommended dose of 1.5
mg a day.

Tryptophan

It is an essential amino acid that plays an impor-
tant role in protein synthesis and the production
of neurotransmitters in the brain, for instance,
serotonin, from which melatonin is synthe-
sised.??3? Studies have found improvement in dif-
ferent sleep parameters following consumption of
tryptophan, chief among them an increased dura-
tion and efficiency of sleep, a decreased latency,
improvement in night wakings and a decrease in
parasomnias.?®3132 More studies with longer fol-
lowups are required to assess specific diets en-
riched with tryptophan in relation to sleep.?® We
ought to highlight that glucose-rich foods can also
have a positive impact on sleep, as glucose facili-
tates the passage of tryptophan through the
blood-brain barrier.>° The dose range used in stud-
ies on this amino acid in paediatric patients with
parasomnias was 500 to 4500 mg daily (mean
dose of 2400 mg/day).*?
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Only 9.4% of the products in our study included
tryptophan among their ingredients. The recom-
mended daily dose in 3 of these products was rela-
tively homogeneous, in the range of 20 to 30 mg a
day, for the other 2, the recommended doses were
10 mg and 1.5 mg, respectively, and all recom-
mended doses were much lower than the doses
reported in the reviewed literature.

Valerian

It is a medicinal plant traditionally used to treat
sleep disorders, such as insomnia, and anxiety.3-3¢

Some studies suggest that valerian may be useful,
due to its sedative and anxiety-reducing proper-
ties, to improve perceived sleep quality and reduce
difficulty falling asleep,®*3>3¢ although it requires
multiple doses to achieve significant effects.®® The
doses used in the main studies ranged between
160 and 600 mg a day, although a minimum effec-
tive dose has not been established.?® The mecha-
nism of action of valerian has not been clearly elu-
cidated, although it is believed that it involves
acting on the GABA neurotransmitter through in-
hibition of sympathetic activity.?> Some studies
did not find significant benefits compared to pla-
cebo.?>3¢ The inconsistency of the results may be
due to differences in the quality of the studies, the
doses used and the routes of administration of va-
lerian. Despite these differences, most of the
sources reviewed agreed that this substance is
safe and causes few adverse effects.?**°

Only 2 of the reviewed products included this com-
ponent. The recommended daily dose was 10.08
mg in one of them and 30 mg in the other, far be-
low the dose use in the main studies.

I-theanine

It is a non-protein amino acid chiefly found in
green tea leaves. It has been studied for its possi-
ble relaxation and stress-reducing properties, and
some studies suggest that it may have a positive
impact on sleep quality.3”*° It is believed to stimu-
late the production of alpha waves in the brain,
which are associated with a relaxed state, without
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causing subsequent somnolence or changes in
motor function.>*4% It may also increase the pro-
duction of dopamine and serotonin by improving
GABA levels, which are involved in mood and sleep
regulation.®® It is believed that it may safely and
effectively improve sleep quality in children with
attention-deficit  hyperactivity disorder
(ADHD).2>*% The doses used in the reviewed litera-
ture were 400 mg daily in children with ADHD
aged 8 to 12 years*® and 200 mg a day in healthy
adults®?; high doses are generally well tolerated
(up to 4000 mg/kg/day)?® with few associated ad-
verse effects.®®

Only 3 reviewed products contained I|-theanine.
The daily doses recommended in the label were
100 mg, 30 mg and 15.2 mg, respectively, doses
that varied widely and that were all lower than the
dose used in the most important studies.

To conclude, we ought to highlight that the collec-
tion of this information was challenging because
in many instances the composition of the products
was not clearly specified or represented graphi-
cally. The reason may be that these products are
considered dietary supplements and are therefore
not subject to the strict control imposed on phar-
maceuticals, as is the case in other countries.?

CONCLUSION

Although the efficacy of melatonin for manage-
ment of sleep disorders is well known and has
been widely studied, a consensus has yet to be es-
tablished regarding the effective dose of mela-
tonin in the paediatric population.

Furthermore, in recent years, products combining
melatonin with other substances(such as lemon
balm and Passiflora, the most frequently additions
according to our product review) have been intro-
duced in the market. However, there is a larger vol-

ume of evidence supporting the use of substances
used much less frequently, such as ashwagandha,
valerian, |-theanine and jujube. In addition, few
doses are standardised, as there is a dearth of
studies not only in the paediatric population but
also in adults, and when an effective dose has
been established, since the studies have been con-
ducted in adults, the substance is usually adminis-
tered at lower doses in children (except in the case
of ashwagandha, for which the doses recommend-
ed by the manufacturer match the doses reported
in the literature).

Based on our findings, it is reasonable to assert
that melatonin is an effective product with ample
evidence in support of its use in the management
of sleep disorders; however, it is not free of adverse
effects and therefore we believe that it should be
treated as a pharmaceutical, so that its use re-
quires prescription by a competent professional
and adheres to established indications and posol-
ogy recommendations. As regards the additional
ingredients combined with melatonin in these
products, given the scarcity of the data on their
use in paediatrics and the substantial heterogene-
ity of the studies on the types of added supple-
ments and their dosage, we conclude that there is
insufficient evidence to recommend their use.
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