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Sleep is really important for optimal human health. However sleep disorders have become a major 
public health concern [1]. There are several underlying mechanisms for sleep disorders, such as 
anatomical or genetic factors, which could influence the sleep quality. Besides these underlying 
mechanisms and also environmental factors, stress has a big impact on sleep quality [2]. A consumer 
test (21 day challenge) was performed to get a feeling of the possible effect of a formula (Table 1) on 
sleep quality in apparently healthy people, who were recruited via an advertisement addressing the 
improvement of sleep. 

1. Introduction

Examples of decreased daytime 
functioning due to insomnia [3][4]

• Feeling fatigue/malaise
• Daytime sleepiness
• Mood disturbance/irritability
• Motivation/energy/initiative reduction
• Attention/concentration/memory impairment

Insomnia (sleeplessness) has 
been defined by[3][4]

• Difficulty initiating sleep 
• Difficulty maintaining sleep
• Non-restorative sleep 
• Accompanied by decreased daytime 

functioning

Study design

The consumer test was initiated by and 

monitored at the FrieslandCampina Innovation 

Centre in Wageningen between June 2018 and 

September 2018. An overview of inclusion and 

study activities is shown in Figure 1.

Study population

Potential participants were recruited via social 

media or among colleagues with an 

advertisement targeted at studying the 

improvement of sleep. The only exclusion criteria 

was lactose intolerance. 

2. Materials & methods

Study treatment

The test product was a powder blend (Table 1), and 
was personally provided as 21 sachets + one spare 
sachet in 2 boxes. No development was done on 
taste and smell. The participants were required to 
take one sachet, mix the powder with 150 ml water, 
stir it, and consume the dissolved product directly, 
preferably 1h before going to bed. The 21 days 
challenge took place at home, and participants were 
not restricted in any kind of medication or to 
behavior. Assessments of sleep quality, mood, 
stress and feeling fit were completed by the 
participants via an online questionnaire at baseline 
(day 0), and after 7, 14 and 21 days. In this test no 
reference or placebo effect was used. 

Figure 1 Study design. * 54 subjects were eligible for statistical 

analysis. These participants completed all questionnaires at day 
0, 7, 14 and 21.**PSQI = Pittsburg Sleep Quality Index, ***VAS 
= Visual Analogue Scale.

Primary and secondary outcome measurements

The primary outcome was the change in overall 
sleep quality after 21 days of daily consumption 
of the test blend as measured by the Pittsburgh 
Sleep Quality Index (PSQI). The items include 
hours of sleep, ratings for frequency of sleep 
concerns, general sleep quality and daytime 
factors related to poor sleep [5]. The Secondary 
outcomes were wake up fresh and mood 
measured by a Visual Analogue Scale (VAS) 
and experience of feeling fit measured by a 
rating scale from 0 – 10. 

Table 1. Ingredients formula

Test sachet 21-day challenge Total amount:

Ingredients 16,3 g

Milk protein

Fibers

Milk protein peptides

Vitamins

Minerals



Statistical analysis

Primary outcome

Over the 21 days test period, the participants (n=54) showed a significant reduction (from 11.20 ± 0.56 
to 7.85 ± 0.55, p<.000)* in mean total PSQI score from baseline to end of treatment (day 21) (see 
figure 1). A lower PSQI means an improvement of sleep quality. No significant differences were found 
between gender and age. No significant reduction of the PSQI score was found in participants on sleep 
medication. The mean change in total PSQI across time is presented in figure 2. The response rate for 
the VAS was too low to draw conclusion, therefore this data will not be described in the report.

3. Results

All measures were analyzed using IBM SPSS Statistics  (version 24, IBM Corp., Armonk, USA). A 
generalized estimating equations (GEE) was used to analyze the change of the PSQI, VAS A, VAS B, and 
the fit score over time.  The level of significance was set at 5%.  Gender, age and sleep medication 
(component 6 of the PSQI [14] ) were included as confounding variables. Time in days was included in the 
analysis as a continuous or categorical variable.

Table 2. Participant characteristics included in evaluation (n=54)

Characteristics 

Male (M), n (%) 24 (44%)

Female (F), n (%) 30 (56%)

Age group

25-44 N = 23 (F=14, M=9)

45-65 N = 31 (F=16, M=15)

Sleep medication during 

challenge n, (%)
8 (15%)

Medication during challenge

25 - 44 N = 3  (F=2, M=1)

45 – 65 N = 5  (F=3, M=2)
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Figure 2. The mean total PSQI scores and SE over the 21-day. Divided into all 
participants included (gray bars), participants without sleep medication (blue 
bars) and participants using sleep medication (orange bars) during 21-day 
challenge. *significant decrease of PSQI score over 21 days (p<.05)  as 
compared to baseline

*results are reported as mean with a ± SE interval.

This study provides an indication of the possible positive effect of a formula. ‘Possible’ since there may be 

a placebo effect (which was not measured). This indication is based on the PSQI improvement over a 21 

days treatment period in participants without using sleep medication. Although the total mean PSQI score 

after treatment still gives an indication for poor sleep quality (PSQI score >5 indicates a reduced sleep 

quality[5]), a decrease of ∆3.1 is similar to what have been found in previous studies. Nielson et al. (2010) 

found a decrease in PSQI from 10.4 ± 0.4  to 7.0 ± 0.4 [6] after suppletion of 320 mg magnesium to 100 

(22 males, 78 females) participants with poor sleep quality (PSQI > 5). Besides Saint-Hilaire et al. (2009) 

found an improvement of ∆3.5 of the PSQI score in a study with 32 (7 males, 25 females) participants 

with a PSQI > 4, of which 20 consumed the product and 12 a placebo. The significant improvement was 

found after 28 days of treatment with 2.70 mg Lactium added to the treatment product[7]. No gender or 

age differences in the effect of the current formula were found. The response rates for the VAS scores 

were too low to draw conclusions. Unfortunately the formula had no effect on participants using sleep 

medication during the treatment period. The current consumer test had some limitations that could have 

affected the results. Firstly the questionnaires were on a voluntary basis resulting in a number of non-

responders and therefore some missing data. Secondly no personal contact occurred during the 

assessments, and as a result information from drop-outs is missing. And finally the absence of a placebo 

group.

4. Discussion

*
* * *

*



Further research 

Based on the mentioned limitations a suggestion for a follow up research would be to use online 
questionnaires only for increasing the response rate and to incorporate a placebo group in the study. 
Furthermore it could be of interest to substantiate the subjective questionnaires with a sleep app or 
Actiwatch to measure more objective sleep parameters.

Taking all limitations into account this consumer test indicates a possible beneficial effect of the formula 
on sleep quality as measured by PSQI score in apparently healthy subjects but without medication.

Conclusion 
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Any potential health benefit should not be considered a health claim, but may be used in the development of 
potential health claims in strict compliance with local legal requirements.

mailto:anne.schaafsma@frieslandcampina.com
mailto:iris.hofman@frieslandcampina.com
mailto:leonard.mallee@frieslandcampina.com

