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Purpose: Sleeping disturbances are highly prevalent in the general population, and phar-
macological drug treatment harbours the risk of serious side effects. Many affected persons
use dietary supplements for self-treating their symptoms, but little is known about the
specific characteristics and preferences of these patients. Even less evidence exists about
the consequences of a specific dietary supplement usage on health care utilization. The aim
of this study was to explore characteristics, preferences and the impact on health care
utilization in patients using a specific over-the-counter dietary supplement, which is pro-
moted for improving sleeping disturbances.

Patients and Methods: We conducted a structured survey and invited a sample of 297
customers of a specific dietary supplement to participate. The survey was open between June
and September 2020. Participants were invited by email. All participants accepted an
informed consent.

Results: A total of 127 customers participated in the survey (participation rate: 42.8%). Of
them, 87.7% were female and the mean age 50.5 years. Participants reported an overall good
improvement of symptoms (7.66 on a ten-point Likert-scale) and showed a strong belief in
the effectiveness of supplements in general; 67% of participants reported that the intake led
to fever physician encounters, and 48.3% reported that they could stop the intake of other
pharmaceutical sleeping drugs.

Conclusion: A significant proportion of participants reported a substantial reduction in
pharmaceutical drug use and health care utilization. While these self-reports lack an adequate
control, they are still real consumer experiences, and the large beneficial effects — whether
placebo or not — explain the popularity of such supplements and their therapeutic potential in
sleeping disorders.

Keywords: supplement use, sleeping disorders, usage patterns, drugs, health care utilization

Introduction

The use of dietary supplements is common, and it is estimated that up to three-
quarters of adults use dietary supplements.' In addition to being used to achieve
a healthier lifestyle, dietary supplements are used as remedies for a variety of
complaints and unspecific symptoms. Sleeping disorders are highly prevalent, and
insufficient sleeping quality/quantity is associated with a wide range of negative
health outcomes.’ Self-treatment with herbals, over-the-counter medication or
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prescribed medications is common.* Classical pharmaco-
logical treatments of sleeping disorders (for example ben-
zodiazepines or hypnotics) are associated with serious side
effects and the
Consequently, a growing demand and offer of dietary

risk for abuse or dependence.’
supplements tackling sleeping disorders has been observed
for many years. There is some evidence' that dietary
supplement users, aiming for a healthier lifestyle, are
more frequently females with higher education and higher
incomes compared to non-users. However, little is known
about the characteristics, attitudes and beliefs of dietary
supplements users who use the dietary supplements for
sleeping disorders. In addition, there is no evidence on
the impact of self-treatment on patients’ health care utili-
zation, as sleeping disorders are a common reason for
physician encounters.®® To gain a more detailed insight
into this topic, we conducted an explorative survey among
dietary supplement users using a specific over-the-counter
dietary supplement, which is promoted for improving
sleeping disturbances. The goal of the present explorative
study was to determine characteristics, preferences and the
impact of use on their health care utilization.

Patients and Methods
Methods

Data for this study were obtained by an anonymous online
survey. The survey was conducted in Switzerland, and 297
customers of Sero-Night,” a dietary supplement advertised
for improving sleeping quality, were invited by email to
participate in the survey. The dietary supplement’s main
ingredients were L-tryptophan, ashwagandha extract, ino-
sitol, L-methionin as well as vitamins B 5/6/12. The sur-
vey was open for 11 weeks beginning from mid-June
2020, and customers received up to two reminders by
email. We used a commercial survey software (Survey
Monkey Inc., San Mateo, California, USA). For subgroup
analysis, we used adaptive questioning depending on the
previous answers of the customers. The survey had a total
length of 13 screens, with a mean of 2.8 questions on each
screen. All participants were able to review their answers.
Software’s function was used to prevent multiple entries
from the same device. The survey was fully anonymous,
and no questions were mandatory. Questions were closed-
ended (ie education, field of employment), open-ended (ie
type of medication, further supplements), multiple choice
(ie reasons for intake) and Likert-scale (ie overall satisfac-
tion). A checklist for reporting results of internet e-surveys

(CHERRIES)'? is provided in the supplemental material
(Supplemental Table 1).

Statistics

Results are presented as means (standard deviations [SD])
for continuous variables and as number N (%), or only %,
for categorical variables. The range (min—max) was
reported for age and all variables defined in Likert-scale
points. When necessary, we reported the missing values. In
case of incomplete questionnaires, we analysed only the
available data, without imputation. All statistical analyses
were carried out using statistical package R, R Core Team
(2016). R: A language and environment for statistical
computing. R Foundation for Statistical Computing,
Vienna, Austria. URL https://www.R-project.org/.

Ethics

Fully anonymous surveys do not fall under the scope of
the Swiss national Human Research Act, and thus no
ethics approval is necessary to perform health surveys.
Participation to the survey was voluntary, and each parti-
cipant signed an informed consent, which contained all
information about the purpose of the study. All partici-
pants agreed to a scientific analysis and the publication of
the data.

Results
A total of 127 customers participated in the survey, and the
participation rate was 42.8% (127/297). Basic demographic
and health data of the participants are reported in Table 1:
87.7% of participants were female, and the mean age was
50.5 (SD 10.3) years (range: 26—76 years). Furthermore,
33% of the participants had an education level equal to or
higher than a Master degree, and 60% had an education
level equal to or higher than a Bachelor degree. The most
common fields of employment were economy, management
(27%), education, social issues (23.5%) and health (17.4%).
Mean self-reported wellbeing, on a ten-point Likert-scale,
was 7.15 (SD 1.5). Active smoking was reported by 4.3%
of participants, and one-fifth of participants reported no
additional comorbidities. The most common reported
comorbidities were sleeping disorders (31.5%) and postme-
nopausal complaints (24.4%). Participants reported a mean
of 3.5 (SD 4.8) physician consultations within the previous
twelve months.

The specific user preferences of supplement use are
reported in Table 2. The overall satisfaction of supple-
ments, on a ten-point Likert-scale, was on average 7.59
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Table | Basic Demographic and Health Data of 127 Participants Table | (Continued).
Variables Results Answer
. Variables Results Answer
Available, X
N (%) Available,
N (%)
Demographic data
Medical consultations in the last
Age (mean, SD), range 50.47 N=122 (96.1) 12 months
(10.33), Any physician™ consultation 114 N=122 (96.1)
26-76 Mean number of consultations 3.53 (4.81)
Any medical consultation 119 N=122 (96.1)
Female sex 107 (87.7) N=122 (96.1) .
Mean number of consultations 11.76
Highest educational level N=127 (100) (14.95)
< 9 years of school education 2 (1.6) .
. Type of consultation, mean Number of
< 13 years of school education | 4 (3.1) o .
. . . number of visits (SD), range participants
Apprenticeship certificate 35 (27.6) . .
Family physician 2.04 (2.26), | N=89
Bachelor degree 34 (26.8) 012
Master degree 37 (29.1) . o
) Other physician/specialist 2.59 (4.53), | N=103
PhD or higher degree 5(3.9)
045
No answer 10 (7.9) . .
Alternative practitioners 2.16 (3.89), | N=51
Field of employment N=115 (90.5) 0-20
Nature 2 (1.7) Traditional Chinese Medicine 2.54 (4.16), | N=50
Hospitality industry 3 (2.6) (TCM) 0-16
Aesthetics, sports 5(4.3) Physiotherapy, ergotherapy 7.60 N=60
Design, arts 5(4.3) (11.10),
Printing 1 (0.9) 040
Construction I (0.9) Other 6.62 (8.78), | N=53
Wood, interior construction I (0.9) 0-35
Motor vehicles 1(0.9) Notes: Results are presented as absolute numbers and percentages (in parenthesis)
Electrical engineering 2 (1.7) unless else stated. *Likert scale: 0 (worst health status) to 10 (best health status).
Metal, engineering 1 (0.9) *Including categories visiting “family physician” and “other physician/specialist”.
’ X Abbreviations: N, number of participants; SD, standard deviation.
Development, construction 1 (0.9)
Sales 6 (5.2)
Economy, management 31 (27.0) (SD 2.9). Participants reported a mean duration of intake
Traffic, logistics 3 (2.6 .
gisti (26) of 13.5 (SD 10.3) months with a mean of 5.9 (SD 1.8)
Computer science 2 (1.7) . o . .
Culture 3 (26) intakes per week. Specialists or physicians different from
Health 20 (17.4) family doctors generally recommended the supplements,
Education, social issues 27 (23.5) in nearly 80% of the cases. More than 80% of the partici-
Health data pants used the supplement in order to optimize their sleep-
General wellbeing*, mean (SD), 7.15 (1.5), | N=123 (96.7) ing patterns. However, mood disorders (mood swings or
range 3-10 depressive mood) were common additional reasons for the
Smoking 5(4.3) N=116 (91.3) . . . .
supplement use in up to one-third of patients. Regarding
Comorbidities: N=127 (100) the improvement of symptoms, the mean satisfaction
None 28 (22.0) score, on a ten-point Likert-scale, was 7.66 (SD 2.1).
Hypertension 10 (7.9 ..
yp, ) ) (7.9) Just over 70% of the participants who used the supplement
Dyslipidaemia 9 (7.1) o . . .
Diabetes mellitus | (0.8) to optimize their sleeping patterns reported improvement
Depression I (8.7) in staying asleep during the night. Generally, more than
Sleeping disorders 40 (31.5) 81% of the participants did not experience side effects
Postmenopausal complaints 31 (244) during the use of supplements. Almost 90% of all partici-
Other 42 (33.1
@30 pants reported the use of a mean of 3.35 (SD 1.9) further
(Continued) supplements. Participants reported the intake of various
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Table 2 Use of Supplements: Specific Characteristics and Preferences

Question Results Answer Available (%)
Overall satisfaction, mean (SD), range 7.59 (2.94), 0-10 N=125 (98.4)

Very unsatisfied (score 0) 9(7.2)

Almost unsatisfied (score 1-5) 12 (9.6)

Almost satisfied (score 6-9) 60 (48.0)

Very satisfied (score 10) 44 (35.2)
Time of intake (months), mean (SD), range 13.53 (10.26), 148 N=127 (100)
Source of supply N=127 (100)

Family physician 17 (13.4)

Other physician/specialist 56 (44.1)

Online shop 84 (66.1)

Other 4 (3.1)
Number of purchased packages with the last year; mean (SD), range 3.13 (1.97), 0-9 N=125 (98.4)
Initial recommendation by N=127 (100)

Family physician 15 (11.8)

Other physician/specialist 100 (78.7)

Friends, relatives 10 (7.9)

Own research on the topic I (0.8)

Advertising 1 (0.8)
Weekly intake (in days), mean (SD), range 591 (1.79), 07 N=125 (98.4)
Reasons for intake N=127 (100)

Optimizing sleeping patterns (fall asleep, sleeping the whole night) 105 (82.7)

Reduce intake of other sleeping pills 15 (11.8)

Performance increase (due to better sleeping) 39 (30.7)

Reducing postmenopausal complaints 28 (22.0)

Improvement of memory 17 (13.4)

Mood swings 42 (33.1)

Depressive mood 29 (22.8)

Other 8 (6.3)
Improvement of symptoms (in general), mean (SD), range 7.66 (2.08), 0-10 N=126 (99.2)
Improvement of symptoms (refers only to “Optimizing sleeping patterns”) N=105 (100)

| can fall asleep faster 42 (40.0)

| can stay asleep during the night 74 (70.5)

| can sleep longer 15 (14.3)

| need fewer sleeping pills 14 (13.3)

Sleeping quality improves 54 (51.4)

| have more power during the day 36 (34.3)

| fell less tired during the day 27 (25.7)

General mood improved 34 (324)

Feeling less tight 21 (20.0)

Feeling less anxious 6 (5.7)

Other 8 (7.6)
Experience of side effects? N=127 (100)

No 104 (81.9)

Dizziness 4 (3.1)

Nausea, vomiting -

Diarrhoea 2 (1.6)

(Continued)
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Table 2 (Continued).

Question Results Answer Available (%)
Tiredness 9 (7.1)
Increasing weight 2 (1.6)
Other 7 (5.5)
Use of further supplements
Concomitant use of other supplements 111 (89.5) N=124 (97.6)
Number of further supplements, mean (SD), range 3.35 (1.86), 1-10 N=I111 (100)
Years of intake, mean (SD), range 6.92 (7.55), 047 N=I111 (100)
Weekly intake (in days), mean (SD), range 6.38 (1.29), 1-7 N=I111 (100)
Type of supplements N=I111 (100)
Multivitamins 41 (36.9)
Vitamin D 77 (69.4)
Vitamin BI2 45 (40.5)
Other* 80 (72.1)
Reason for concomitant use N=111 (100)
Improvement of general health 72 (64.9)
Strengthening of bones/joints 24 (21.6)
Compensation for bad eating habits 21 (18.9)
Improvement of the cardiovascular system 9 (8.1)
Improvement of immune system 38 (34.2)
Improvement of hair, nails or skin 21 (18.9)
Regulation of gastrointestinal complaints 22 (19.8)
Improvement of mental health 36 (32.4)
Improvement of concentration 38 (34.2)
Improvement of tiredness 50 (45.0)
Other 19 (17.1)
Did further household members use supplements? 27 (21.4) N=126 (99.2)
Number of household members using supplements? N=27 (100)
| 22 (81.5)
2 5 (18.5)
Kind of supplements N=27 (100)
Same dietary supplement 9 (24.3)
Others 28 (75.7)

Notes: Results are presented as absolute numbers and percentages (in parenthesis) unless else stated. ¥This group consists of dietary products with various combinations of

vitamins, electrolytes, herbals and amino acids.
Abbreviations: N, number of patients; SD, standard deviation.

combinations of vitamins, electrolytes, herbals and amino
acids, with vitamin D the most commonly reported single
supplement.

Results about the effects of supplements on co-
medications and health care utilization are reported in
Table 3. A total of 87.1% of participants reported
a previous health care utilization because of index symp-
toms in the past, and more than two-third of them (67%)

reported that the use of the supplement led to reduced
physician consultations. Over one-half of participants
reported the use of other medications (for example phar-
maceutical drugs [56.4%] or herbals [49%]), with antide-
pressants, hypnotics and melatonin the most frequently
used drugs and sleeping pills the most frequently used
herbal medication (supplemental Table 2). In the subgroup

of participants with other medications, 84.5% reported that
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the use of the supplement led to a stop or decrease in the
uptake of additional medications (Table 3).

Participants’ attitudes and beliefs regarding the effec-
tiveness of dietary supplements for various health condi-
tions are presented in Figure 1. Whereas nearly half of the
participants (47.5%) disagreed with the statement that diet-
ary supplements are a possibility to compensate for bad
living habits in general (answer one [red] and two [yellow]
on a five-point Likert-scale), most of the participants
reported that they believed in the effectiveness of dietary
supplements for various health complaints. An exception
was cardiovascular health, where belief in the effective-
ness of dietary supplements was considerably low.

Discussion
In this study, we investigated characteristics, beliefs and
preferences of supplement users taking a specific dietary
supplement to improve sleeping quality. We found that
users were predominantly highly educated females, experi-
enced in supplement use and that the intake of the dietary
supplement led to self-perceived reduced health care utili-
zation and reduced consumption of pharmaceutical drugs.
Sleeping disorders are a common complaint in devel-
oped countries,” and inadequate sleeping quality is asso-
ciated with various adverse outcomes (ie depression,'" risk
of falling,'* diabetes mellitus'®). Several studies reported

A Bad habits -

General

Bones / joints 1
Bad eating -
CVS+

Immune system
Hair / nails -
Gastrointestinal -
Mental -
Concentration

Tiredness 1

Table 3 Influence of Supplement Use on Co-Medications and
Health Care Utilization

Question N (%) Answer
Available
(%)

Previous physician consultation 108 (87.1) N=124 (97.6)
because of symptoms?

Did the intake lead to fewer 61 (67.0) N=91 (84.3)
physician consultations?
Was there an intake of other 58 (47.5) N=122 (96.1)
medication for the symptoms?

Pharmaceutical drugs 31 (56.4) N=55 (94.8)

Herbals 27 (49.0)

Amino acids 2 (3.6)

Electrolytes 3 (54

Other 4 (7.3)
Influence of starting SKE Vital on N=58 (100)
other medications

Stopped other medications 28 (48.3)

Reduced intake of other 21 (36.2)
medications

No change in co medications 8 (13.8)

Other 1 (1.7)

the association between sleeping disorders and health care
utilization,'*'® but the impact of dietary supplements on

improving sleeping disorders is unknown. For some

0% 25%

50% 75% 100%

Figure | Attitudes and beliefs in effectiveness of dietary supplements. % of participants, for each point Likert-scale are shown. (A): Results from a five point Likert-scale
(pink: totally agree to red: totally disagree). Bad habits: Dietary supplements as a compensation for bad life habits. (B): Results from a five point Likert-scale (pink: very
effective to red: not effective). General: Improvement of general health; Bones/joints: Strengthening of bones/joints; Bad eating: compensation for bad eating habits; CVS:
Improvement of the cardiovascular system; Immune system: improvement of the immune system; Hair/nails: improvement of hair, nails or skin; Gastrointestinal: regulation of
gastrointestinal complaints; Mental: improvement of mental health; Concentration: improvement of concentration; Tiredness: improvement of tiredness.
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ingredients of the studied dietary supplement, there is
little/moderate evidence of a clinical effect in patients
with
L-tryptophan, which is a precursor of the endogenous

sleeping disorders: the essential amino acid

melatonin and serotonin synthesis, is often used to treat

insomnia and depression,'”"'®

and sparse evidence sug-
gests that ashwagandha extract can improve insomnia
and anxiety.'”° However, there are no comparative stu-
dies reported in the literature, and general transferability of
study results is hardly feasible because ingredients and

composition of the studied dietary supplements differ.

Basic Characteristics

Basic characteristics of our participants were similar to the
characteristics reported in larger scale population-based
surveys on supplement use.'”' Most participants were
highly educated females, and the overall wellbeing was
high. With the exception of cardiovascular health, partici-
pants reported strong beliefs in the effectiveness of dietary
supplements on various health conditions. Therefore, the
majority of participants reported a long experience in
supplement use, taking more than one supplement almost
every day. Moreover, the low proportion of smokers in our
patient group (4.3% vs 27.1% in the general population®?)
could reveal that the use of supplements is perceived as
a way to help a healthier lifestyle.'

Health Care Utilization
Sleeping disorders are associated with health care

utilization'1°

and are a common reason for physician
encounters.®® Two large population-based surveys from
Canada® and Australia® reported that between 11% and
13% of the population sought medical care because of
sleeping disturbances. In patients diagnosed with an
insomnia disorder, the proportion was up to 40%.* The
characteristics of our participants resembled the patterns
described in the literature. Almost 90% of all participants
reported a physician consultation because of symptoms,
but the mean consultation numbers were close to the mean
consultation numbers in the overall population (3.5 vs
4.3 per year24). However, two-thirds of participants in
our study reported that the use of dietary supplement
reduced the physician consultations. Available, sparse evi-
dence showed no positive impact of supplement use in
general and on health care costs,”” but its association in
specific users is still unknown. Though we reported
explorative data from a highly selected population of
experienced supplement users, given the high prevalence

of sleeping disorders, a relative reduction of consultations
in two-third of patients, or in a subgroup of patients, could
have an economic impact, in terms of health cost reduc-
tion, which should be confirmed in future studies.

Self-Medication of Sleeping Disorders

We found a self-perceived reduction in sleeping disorder-
specific drug consumption. Sleeping disorders are
a common indication for self-medication.’®*’ Herbals
and pharmaceutical drugs are the most commonly used
medications, and their use differs internationally and
depends on particular types of sleeping disorder.*
Accordingly, the participants of our survey reported the
use of various herbals and pharmaceutical drugs. Major
issues with pharmaceutical drugs are potential serious
side effects, abuse or dependence.5 In addition, evidence
on effectiveness of some commonly used drugs (for
example antihistamines or melatonin) is limited.*®’
A reduction of these drugs would be beneficial as a kind
of harm reduction. On the other hand, the consequences

30 and

of excessive dietary supplement use is unknown,
still dietary supplements harbour a significant risk of
serious side effects.”' Especially if multiple supplements
are used, the recommended daily intake is often
surpassed.? In our patient group, half of the participants
reported the use of other medication for improving symp-
toms before starting the supplement. In the subgroup of
pharmaceutical drug users, the majority of participants
reported to either have stopped or reduced the drug after
starting the dietary supplement. We cannot know if a real
effect based on the ingredients or a placebo effect of the
supplement use led to a stop or reduction of the pharma-
ceutical drugs, or whether these patients would have
stopped the drugs by themselves. However, taking into
account that only 22% of this subgroup started the dietary
supplement with the intention to reduce the intake of their
other sleeping medications, there might be a beneficial
effect, which should be confirmed and evaluated in

further trials too.

Strengths and Limitations

Our study has some limitations. First, we reported results
from a survey among a specific group of dietary supple-
ment users, and second, our study lacked a control group.
Therefore, it must be acknowledged that our results merely
represent beliefs of this specific population, and our results
must not be misunderstood for specific effects of the
supplement. However, our findings highlight the beliefs
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of users and their perceptions of the supplement despite
the paucity of supporting evidence available. Given the
high prevalence of sleeping disorders in the general popu-
lation there is a potential for relevant supplement use of
unknown benefit, costs or even harm that needs to be
better understood. In addition, given the fact that millions
of people use supplements, it is of medical importance to
understand patients’ attitudes, beliefs and expectations.
Lastly, we are aware about a potential non-response bias:
those with positive experiences associated with supple-
ment intake may have been more likely to respond.
However, available evidence suggested that the impact of

the non-response bias in satisfaction surveys is
limited.**~*

Conclusion

A significant proportion of participants reported

a substantial reduction in pharmaceutical drug use and
health care utilization. While these self-reports lack an
adequate control, they are still real consumer experiences
and beliefs. The large beneficial effects — whether placebo
effect or not — explain the popularity of such supplements
and their therapeutic potential in sleeping disorders.
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