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Abstract: Background: The emerging public concern regarding the quality of drinking water has
led to an increased interest in household water treatment systems. Many systems reduce contami-
nants effectively in laboratory tests, at least to some degree, but for the vast majority, their effects
in actual use are not investigated.

Objective: To test the effectiveness of an in-home water filter system (AcalaQuell® Swing) in re-
ducing health problems under real life conditions.

Methods: Twenty participants suffering from cardiovascular ailments, gastrointestinal issues, or fa-
tigue/exhaustion symptoms were enrolled in the study. In the control condition (three weeks), they
consumed 35ml of tap water per kg of body weight daily. After an intermission of one week, they
drank the same amount of filtered water in the following three weeks.

Results: There was a large reduction in physical complaints after consumption of the filtered water
(d = 1.4), and an increase in resiliency to physical and mental stress, cognitive performance, and af-
fectivity (d = 1.0).

Conclusion: The AcalaQuell® Swing water filter effectively mitigates health complaints. The ef-
fect was not according to the expectations, and there was an increase in water consumption, a de-
crease in life stress, and spontaneous symptom remission.

Keywords: AcalaQuell®, effectiveness, in-home water filter system, mental fatigue, physical complaints, health problems.

1. INTRODUCTION
The presence  of  emerging  contaminants  in  wastewater

poses great health care challenges [1]. Many substances en-
ter the wastewater treatment works unaccounted for because
analytical approaches lack adequate treatment [2]. As point-
ed out by some researchers [3,  4],  there are notable short-
comings in testing the accumulating number of toxic subs-
tances,  among which are fertilizers,  industrial  waste prod-
ucts, environmental toxins, health care products, and pharma-
ceuticals. The unknown toxicological profile of wastewater
poses a significant hazard risk due to pathogenic microor-
ganisms, chemical residue, and nanomaterials [5]. Despite ef-
forts to reduce the global burden of disease through the im-
provement  of  water  supply,  epidemiological  data  give  a
cause for concern [6]. For example, the continuous increase
of heavy metals has led to their wide distribution in the envi-
ronment [7, 8]. When entered into the ecosystem, they work
their way into lakes, rivers, and oceans where they biomagn-
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ify in the food chain [9], and their relative resistance to me-
tabolization  or  excretion  makes  them  dangerous  to  health
[10, 11].

The growing number of new emerging synthetic mate-
rials poses another threat. For instance, every year, millions
of tons of highly toxic plasticizers accumulate in freshwater
and water supply systems [12, 13]. In a study investigating
anthropogenic  contamination,  it  was  found that  more than
80  percent  of  the  tap  water  samples  contained  fibers  be-
tween  0.1-5  mm in  length  [14].  Recently,  the  presence  of
nine  different  microplastic  types  in  stool  samples,  taken
from several countries, was detected for the first time [15].
Even  when  drinking  water  standards  for  microbiological
quality are met, the water can still be contaminated and con-
tribute to the endemic levels of health deterioration (cf [16,
17].).  The  increasing  public  interest  in  this  topic  prompts
health-conscious individuals to seek alternative solutions for
the improvement of drinking water. The most common sys-
tems for households are point-of-use (POU) water treatment
systems, ranging from distillation, reverse osmosis, activat-
ed carbon filters,  ultraviolet  treatment,  or  cation exchange
resin beads, to name but a few.
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The question of whether these systems are useful is con-
troversially discussed [18]. Critical opinions point to health
and safety issues. For example, the use of such systems is
not  officially  regulated  and  may  promote  detrimental  ef-
fects, for example when the filters are not replaced frequent-
ly enough. On the other hand, there is evidence that filtering
water at the household level might be beneficial. For exam-
ple, a randomized, triple-blind, crossover trial involving sev-
eral hundred households testing active versus sham filtering
devices for 6 months found that the episodes of gastrointesti-
nal  illnesses  were  decreased  when  tap  water  was  filtered
with a 1-µm ceramic filter and treated with ultraviolet light
[19].  Past  systematic  reviews which somewhat  questioned
the link between water sanitation and health problems [20]
have  since  been  replaced  with  ones  that  corroborate  such
findings. For instance, it was found that the use of water fil-
ters, high-quality piped water, and sewer connections were
associated with greater reductions in diarrhea [21]. The most
effective household-level intervention was found to be POU
filters in combination with safe water storage. According to
the authors, however, there is still a beneficial effect of filter-
ing water even when the quality of the sources is accounted
for. This finding is in line with similar studies indicating that
water, from improved sources, is frequently of poor quality
[22].

There are additional reasons why municipal water supp-
ly may be of poor quality. One is water transportation from
the supplier to the household. Unlike naturally flowing wa-
ter, which has the capacity to cleanse and purify itself [23],
the water pipeline network system may promote habitats for
various kinds of microorganisms. With few exceptions, wa-
ter is run through the pipes under relatively high pressure to
counter  pipe  contamination  [24].  It  has  been  argued,  al-
though not without contention, that such unnatural compres-
sion disrupts the water’s natural structure and, consequently,
impairs some of its functions, for example the ability to ab-
sorb  and  transport  nutrients  (e.g  [25,  26].).  According  to
Davidson, Lauritzen, and Seneff [27], there is significant ne-
glection of the role natural water structure plays in health.
The authors propose an alternative framework of disease eti-
ology that places water at the center of causation: When ex-
ogenous interfacial water stress disrupts the biological water
between and within cells, this gives rise to the pathological
macromolecular changes. Such stressors may include additio-
nal processing techniques for water disinfection (e.g. chlo-
rine or ozone) or supplementation (e.g. fluoride). In fact, de-
spite the many reasons why such processing techniques are
used,  there  is  critical  literature  putting  forward  arguments
against their use [28-30].

Less  than  optimal  household  water  quality  may,  thus,
have potential adverse effects over time [31-33]. Whilst, in
theory,  tap water  is  inferior  to  natural  water  sources (e.g.,
mountain or spring water), many natural water sources are
no longer safe, even in countries with high regulatory stan-
dards [34, 35]. This is why commercial filter systems offer
different  types  of  purification  processes  to  produce  water
that mimics untainted, naturally occurring water. Such treat-
ments that effectively remove chemical contaminants from

drinking water have been demonstrated in a critical review
of the data on the effectiveness of POU drinking water treat-
ment technologies in the US [36]. However, in the vast ma-
jority of the cases, their effectiveness in actual use is not in-
vestigated. Hence, there is a lack of empirical evidence of
how water purification translates to the progression or regres-
sion of health symptoms. Moreover, certification usually in-
volves traditional contaminants but does not include novel
carcinogens, new industrial and agricultural chemicals, phar-
maceuticals, or cosmetics. Evidently, there is a need to test
POU water treatment devices with regard to health benefit
claims.

In  this  study,  an  in-home  water  filter  system
(AcalaQuell® Swing) was tested with respect to its ability to
mitigate  health  complaints.  The  filter  is  a  multi-layered,
non-electrical,  and  non-pressurized  system  using  the  Re-
NaWa® (renaturalization of water) technology to purify tap
water and to restore its natural molecular structure. Multiple
microbiological laboratory analyses certify the system’s ca-
pacity to remove up to 99% of potentially toxic substances.
To date, however, the device’s health benefits have not been
tested in a controlled study involving humans. Therefore, a
field study was conducted using a pre-clinical sample with a
medical  history  of  chronic  physical  ailments.  This  study
aimed at answering two questions: (1) Does the use of the fil-
ter system reduce self-reported health issues, and (2) what
are the specific treatment effects?

2. MATERIALS AND METHODS

2.1. Sample
A  total  of  thirty-six  individuals  were  enrolled  in  the

study via newspaper advertisements from which N = 20 sub-
jects (13 women, 7 men) were eligible for the study. Exclud-
ed individuals either did not meet the inclusion criteria (i.e.,
their primary physical complaints did not involve cardiovas-
cular, gastrointestinal or fatigue symptoms; n = 8) or one of
the following exclusion criteria applied: (1) complaints did
not  prevail  for  at  least  three  months  (n  =  5),  (2)  persons
were treated for a serious illness that required current medi-
cal  treatment  (n  =  3).  The  inclusion  criteria  were  derived
from anecdotal evidence, i.e., from experiences of users reg-
ularly  employing the  device.  On average,  participants  had
suffered  from  their  medical  condition  for  eleven  months,
and sixty percent (n = 12) had previously received medical
treatment, either conventionally (n = 7) or with alternative
therapies (n = 5). From those medically treated, nine individ-
uals had been diagnosed with idiopathic or psychosomatic
symptomatology.  Participants were fully briefed about the
purpose of the study and provided written informed consent.
Participation was remunerated with € 30.

The  mean  age  of  the  sample  was  39.4  years  (18-65
years). The mean weight was 69.8 kg (body mass index of
23). At the onset of the study, eleven participants suffered
from  gastrointestinal  symptoms  (e.g.,  constipation,  flatu-
lence, abdominal pain, bloating), n = 6 reported exhaustion
(e.g.,  fatigue,  weariness,  sleep  disorders),  and  n  =  3  com-
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plained  about  cardiovascular  symptoms  (e.g.,  arrhythmia,
tachycardia, heart pressure).

2.2. Questionnaires

2.2.1. Physical Complaints Form
Physical  complaints  were  assessed  with  the  revised

Freiburg  Complaint  Form  (Freiburger  Beschwerdenliste,
FBL-R).  The  FBL-R  is  a  German  questionnaire  that  has
been  used  frequently  in  psychosomatics,  clinical  diagnos-
tics,  and  epidemiological  research  for  over  two  decades
[37].  It  is  comprised  of  nine  medical  scales  (burden  syn-
dromes). Each scale consists of eight items (with the excep-
tion of the scale “fatigue” which has seven items). For the
purpose of the study, and in alignment with the theoretical
construction  of  the  questionnaire,  the  response  format  of
some of  the  items  was  modified  such  that  the  anchors  re-
quired  the  respondents  to  rate  the  intensity  of  their  com-
plaints  rather  than  the  frequency  of  symptoms  (“very
strong”,  “strong”,  “medium”,  “hardly”,  “practically  not”).
The nine scales pertain to the following medical dimensions:

(1) General Wellbeing, e.g.,  episodes of headache, hy-
persensitivity, and lack of appetite.

(2) Fatigue,  e.g.,  weariness,  lack of sleep,  and exhaus-
tion.

(3) Heart  and Circulation,  e.g.,  irregular heart  activity,
shortness of breath, or heart pain.

(4) Stomach and Intestines, e.g., flatulence, constipation,
or abdominal pain.

(5) Irritable Head and Neck Syndrome, e.g., difficulty of
swallowing,  sore  throat,  sneezing,  or  coughing  (without  a
cold).

(6) Strain, e.g., cold hands, sweating, involuntary twitch-
ing of muscles, shakiness.

(7) Emotional Reactivity, e.g.,  responsiveness to stress
or tension (e.g., palpitations, blushes).

(8) Pain, e.g., musculoskeletal discomfort and pain in the
neck, the shoulders, or lower back.

(9) Sensitivity, e.g., over-susceptibility to bright light or
colors, loud noises, and smells.

The  internal  consistency  of  the  scales  is  between  0.73
(General  Wellbeing)  and  0.90  (Heart  and  Circulation).  A
number  of  additional  items  assess  the  medical  history  as
well  as  the  current  level  of  stress  (“low”  through  “very
high”,  five  anchors),  and  the  self-perceived  health  status
(“poor” through “very good”, five anchors”).

In accordance with the objective of the study and the in-
clusion criteria,  the scales  (2)-(4)  were deemed most  rele-
vant  to  assess  the  treatment  effects.  However,  given  that
most participants primarily suffered from one predominant
medical condition, an individual complaint index was con-
structed representing a person’s prevalent ailment. Addition-
ally, all scales were analyzed to map improvements for mul-

tiple disorders (global scores), but it was expected that any
potential effects would be mitigated because of the hetero-
geneity  of  individual  symptoms.  Thus,  this  latter  analysis
was mainly considered for exploratory purposes.

2.2.2. Cognitive and Mental Resiliency Checklist (CMR--
CL)

The CMR-CL comprises  of  20 items assessing the de-
gree to which a person is able to withstand physical and men-
tal stress, to stay focused and to remain affectively balanced.
The checklist consists of four scales of five items each (item
format: “not at all”, “rather not”, “somehow”, “very much”).
Some of the items are negatively formulated. The subscale
“Psychological Stress” (Cronbach α = 0.78) assesses mental
tension, inner restlessness, and over-pondering (example: “I
am  unable  to  stop  ruminating”).  The  subscale  “Physical
Stress” (Cronbach α = 0.81) assesses susceptibility to physi-
cal impairments (example: “I feel vital and energetic”). The
subscale  “Cognitive  Performance”  (Cronbach  α  =  0.77)
gauges the lack of concentration, distraction, and effort (ex-
ample: “I have a hard time blocking distractions”). The subs-
cale “Affectivity” (Cronbach α = 0.82) measures the balance
of positive and negative moods, affects, and emotions. High
CMR-CL scores reflect higher cognitive and mental resilien-
cy (Schneider, unpublished manuscript).

2.2.3. Expectancy
Prior to the control week (consumption of tap water) and

the intervention week (filtered tap water), participants were
asked to  rate  the  effect  of  the  water  consumption on their
health on a five-point Likert Scale with the anchors “1 = no
effect”,  “2  =  small  effect”,  “3  =  moderate  effect”,  “4  =
strong effect”,  and “5  = very  strong effect”.  This  variable
was tested for non-specific (psychological) effects and was
used as a possible covariate for the main analyses.

2.3. Treatment/Intervention

2.3.1. Standard Control (Tap Water)
All  participants  underwent  a  control  period  during  the

first three weeks. According to the recommendations of the
German Society for Nutrition (DGE), they consumed 35 ml
of tap water per kg of body weight per day. The amount of
water had to be consumed in small portions throughout the
day. All individuals drank from the same regional water sup-
plier. Beyond the required amount of water intake, partici-
pants were free to consume additional beverages if they so
wished. After the first three weeks, participants returned to
their usual drinking habits for one week.

2.3.2. Intervention (Filtered Water)
In weeks five to seven, participants consumed the same

amount of tap water. However, before consumption, the wa-
ter was filtered with the AcalaQuell® Swing filter. The de-
vice is a jug sized container consisting of a refill unit of 1
liter,  a  containing  unit  of  1.3  liters,  a  pre-filter-unit  (mi-
crosponge),  and  a  filter  cartridge.  The  filter  does  not  use
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pressure  but  instead  allows  the  water  to  work  its  way
through the filter chambers. First,  the water permeates a 1
μm pore sized microsponge impenetrable to dust, rust, micro-
plastic,  or other floating particles. Next,  it  enters the filter
cartridge consisting of three different compartments. In the
first, an ion exchanger reduces lime, nitrate, and heavy met-
als. In the second, high-tech activated carbon removes addi-
tional potentially harmful substances, like pesticides, heavy
metals, or drug residues. In the third, several materials like
ceramic-fired  tourmaline,  calcium,  magnesium,  magnets,
and quartz sand mineralize, structuralize and mildly alkalize
the water. The water filter has been tested by several inde-
pendent  German  microbiological  laboratories.  It  has  been
certified  to  reduce  pesticides  (e.g.,  dichlorbenzamide;  >
99%), e.coli bacteria (100%), heavy metals (e.g. quicksilver;
>  96%),  light  and  semi-metals  (e.g.  aluminum,  arsenic;  >
80%), pharmaceutics (e.g. ibuprofen, benzafibrate; > 99%),
polycyclic aromatic hydrocarbons (e.g.  benzofluoranthene;
> 99%), trihalogen methanes (> 99%), and total organic car-
bon (> 64%).

2.4. Study Design and Procedure
The study’s design was a controlled, prospective, within

group  documentation  study.  The  device  was  not  tested
against a placebo filter system but instead against a natural
history  control  phase.  This  was  done  to  reduce  both  error
variance and sample size, which, in a field study of this kind
(i.e.,  two experimental  periods),  would have required four
times more subjects using a between design. More important-
ly, although placebo controls are the gold standard in clini-
cal trials, they only determine placebo response rates (con-
founding of placebo effects and other unspecific effects like
remission, regression, natural course of illness, etc.). Testing
against a natural history control allows for such confounded
unspecific effects to be accounted for. Participants were in-
vited  individually.  In  the  first  visit,  the  experimenter  ex-
plained the rationale of the study, the measurement protocol,
and the measuring instruments. Also, participants rated their
expectations of the water intake on their health status. Data
collection started on a Monday morning and ended on Sun-
day night of the third week. In the fourth week, participants
visited the second time during which the handling of the wa-
ter filter was explained, the completed questionnaires were
collected, and the new ones were handed out. Additionally,
participants rated their expectations about the filtered water
on their health. At the end of the experiment (week 8), the
third visit ensued, where the experimenter received the re-
maining questionnaires and remunerated the participants.

2.5. Data Analysis
In alignment with meta-analytical practice [38], and to

avoid pseudo evidence associated with the use of NHST (cf
[39-41].], effect sizes and confidence intervals were calculat-
ed. Specifically, mean comparisons were computed accord-
ing  to  Cohen’s  d  effect  size  [42].  Confidence  intervals
(95%) were calculated to estimate the boundaries of the ef-
fects  [43].  To  assess  differential  effects,  the  difference  in
scores  of  the  conditions  (post-treatment  minus  baseline)
were  compared.

3. RESULTS

3.1. Expectancy
Overall,  participants did not expect standardized water

intake to exert any noteworthy effect on their health. On av-
erage, the effects were low and identical for both conditions
(MeanControl ± SD = 1.9 ± 0.4 vs. MeanAcala ± SD = 1.8 ± 0.7;
d = 0.2, CI: -0.4 < d < 0.8). Due to the insignificance of this
variable, it was not considered as a covariate in the analyses.

3.2. Water Consumption
On  average,  participants’  usual  beverage  intake  was

1970  ml  per  day,  with  the  following  predominant  fluid
sources: tap water (n = 8), mineral water (n = 7), juice (n =
3),  and  tea  (n  =  2).  During  the  study,  the  required  daily
mean intake of water was 2450 ml. Thus, participants drank
considerably more water during the study period than fluids
in general on a usual daily basis (d = 0.9; CI: 0.3 < d < 1.6).

3.3. Physical Complaints
Table  1  shows  the  individual  complaint  scores  at  the

four time points. The average physical complaint levels re-
mained constant over the first three measurements. Neither
the higher water consumption during the study nor other po-
tentially relevant confounds (e.g., symptom remissions) had
an impact on participants’ health status. After daily consump-
tion of filtered water, individual complaints decreased subs-
tantially (cf. Fig. 1). The effect was large (d = 1.4; CI: 0.7 <
d < 2) and corresponded to a symptom reduction of about
26%. On average,  the physical  complaints decreased from
“medium to strong” to “hardly to medium”. When compar-
ing the global scores for FBL-R, the differences were much
smaller. Moreover, they represented zero effects because of
the positive and negative confidence interval boundaries (d
= 0.2 - 0.6, CI: -0.5 < d < 1). However, for the dimension
“Fatigue”, a large effect was found (d = 0.9, CI: 0.2 < d <
1.5), which was due to this symptom prevalence in the sam-
ple.

3.4. Cognitive and Mental Resiliency
The results for the analyses of the cognitive and mental

resiliency scales are provided in Table 2. For all four scales,
the differential  effects  were large and practically  identical
(mental stress, cognitive performance, affectivity: d = 0.9;
CI: 0.3 < d < 1.6, physical stress: d = 0.8; CI: 0.2 < d < 1.5).
The effect for the total scale scores was d = 1.0; CI: 0.4 < d
< 1.6). The effects were in part due to the tendency of the
scale values to somewhat decline during the control condi-
tion. Hence, the positive effects of the filtered water on phys-
ical and mental stress, mental focus, and affective balance
were not solely due to a net improvement. However, the rela-
tive improvements were nevertheless obvious. At the end of
the intervention phase, resiliency to psychic stress was in-
creased by 42%, resilience to physical stress by 15%, cogni-
tive performance by 11%, and affectivity by 25%.
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Table 1. Means and standard deviations of individual and global complaint burden

Tap Water AcalaQuell® Water
Day 1 Day 21 Day 29 Day 49

Individual Symptoms 25.7 (4.6) † 25.6 (5.6) 25.3 (4.9) 18.7 (3.7)
Fatigue a 24.9 (5) 23.1 (6.2) 22.5 (6.5) 16.2 (3.6)

Heart/Circulation b 14.3 (8.3) 13.5 (8.6) 13.4 (8.2) 10.3 (3.9)
General Wellbeing b 24.3 (5.9) 23.3 (6) 22.4 (5.4) 19 (4.7)
Stomach/Intestines b 21.3 (6.8) 20.3 (7.7) 19.5 (6.7) 15.1 (4.7)

Irritable Head/Neck Symptoms b 18.1 (5.5) 17.3 (7.5) 14.4 (5.9) 14.8 (5.2)
Strain b 15.6 (4) 15.2 (5) 15 (5.3) 12.3 (3.5)

Emotional Reactivity b 23.8 (6.2) 22.6 (6.8) 22.6 (7) 19.8 (6.5)
Pain b 20.6 (6) 19.3 (5.8) 18.4 (5.9) 15.2 (4)

Sensitivity b 23.8 (7.8) 23.1 (7.8) b 22.8 (7.3) 21.5 (73)
† rounded values; a: range = 7-35; b: range = 8-40

Table 2. Means and standard deviations of the Cognitive and Mental Resiliency scales.

Tap Water AcalaQuell® Water
Day 1 Day 21 Day 29 Day 49

Resiliency to Mental Stress a 10.3 (4.8) † 9.7 (3.7) 9 (3) 12.8 (3.3)
Resiliency to Physical Stress 12.3 (4.5) 11.6 (4) 11.2 (4.2) 13.9 (2.4)

Cognitive Performance 13.9 (3.7) 11.7 (3.4) 12.3 (3) 13.7 (1.7)
Affectvity 12.7 (4.8) 11.3 (4.2) 11 (4.1) 13.8 (3.3)

† rounded values; a range = 5-20; higher scores indicate higher resiliency.

Fig. (1). Boxplot for the individual physical complaint improvements (scale values). The calculation for the effect sizes without the outlier
yielded an identical result (d = 1.4).
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Fig. (2. a). Individual changes of physical complaints after regular daily consumption of filtered water for three weeks; 2b Relationship be-
tween complaint severeness and symptom reduction; Symptom reduction: scale differences (pre minus post); white dot: n = 2

3.5. Responding
Generally,  effectiveness  testing  may  be  biased  in  that

group averages do not reveal, and sometimes, even conceal
information  about  individual  benefits  of  an  intervention.
Thus, the data were inspected with regard to individual im-
provement rates. Fig. 2a depicts the absolute individual dif-
ferences between the two conditions. Two participants expe-
rienced a slight worsening of symptoms. For the remaining
90 percent, the positive changes were between 4 to 47 per-
cent,  with n = 12 individuals (60 percent) showing an im-
provement of 20 percent and larger. To test whether symp-
tom  severity  and  symptom  improvement  were  associated,
the sample was split in half with the median separating indi-
viduals  with  little  and  strong  physical  complaints  at  the
onset  of the intervention (day 29).  Those suffering from a
higher complaint burden (n = 11) experienced more symp-
tom relief than those with a lower burden (n = 9), with the
difference between both being large (dCohen = 1.7; CI: 0.7 < d
< 2.8). This finding was corroborated by a strong correlation-
al effect between symptom relief and symptom burden of r =
0.8 (d = 2.7; see fig. 2b).

3.6. Life situation
In  order  to  assess  whether  and  to  what  extent  partici-

pants’ current life situation had an influence on the results,
their  ratings  were  subjected  to  further  analysis.  It  showed
that  the stress level  remained constant  during the time the
study  was  conducted.  On  a  scale  of  1  (low)  to  5  (very
strong), stress was relatively high at all test intervals (score
of 3.5 out  of  5).  The largest  difference of  0.2 scale points
was statistically negligible (d < 0.2). In contrast, and in ac-

cordance with the results of the main analyses, participants
rated their health status higher at the end of the study (3.2/5)
than at the onset (2.3/5). This difference was large (d = 0.8;
CI: 0.2 < d < 1.5) and indicated that the reduction of physi-
cal  complaints  was  not  due  to  an  artifactual  influence  of
stress reduction. Moreover, it was in alignment with the no-
tion that individuals coped with stress more efficiently, giv-
en that their mental and cognitive resiliency increased in the
intervention condition. This was corroborated by large corre-
lational effects between individual symptom decline and cog-
nitive performance (r = 0.6/d = 1.6), affectivity (r = 0.8/d =
2.6), resiliency to mental stress (r = 0.7/1.9), and resiliency
to physical stress r = 0.8/d = 2.6).

4. DISCUSSION
The aim of this study was to determine the effectiveness

of the in-home water filter system AcalaQuell® in mitigating
health complaints. The results showed that regular intake of
a  standardized  amount  of  filtered  water  improved  partici-
pants’  self-reported  health.  The  effects  also  encompassed
psychological factors like mental focus, affectivity, and the
ability to deal with physical and mental stress. These find-
ings were not according to the expectations, as there was an
increase in water intake, reduction of life stress, and sponta-
neous  symptom  remission.  The  decline  in  physical  com-
plaints  corresponded to  more than one standard deviation.
The  fact  that  the  vast  majority  of  the  sample  showed  a
marked improvement of their complaints after three weeks
was surprising given the relatively high burden at the onset
(approximately 70 percent of the score maximum) and the
prevalence  of  the  complaints  of  at  least  three  months.
Another important finding was that the AcalaQuell®  water
specifically affected different physiological systems (i.e. di-
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gestive,  cardiovascular,  and  nervous),  the  benefits  being
stronger with the greater the health impairment of the indivi-
dual.

This  study  did  not  investigate  physiological  mech-
anisms, but the findings were in alignment with the laborato-
ry tests showing that the filter improves tap water quality,
which, in principle, should be beneficial to health. However,
whether  the  reduction  of  potentially  harmful  toxins  was
causative  for  symptom relief  is  unclear,  but  the  water  ap-
peared to have altered functional properties, e.g., increased
bio-activity,  which  improved  digestion,  circulation,  and
brain functions. If these effects were mediated by an altered
(i.e. hexagonal) molecular structure is beyond the scope of
this paper. In general, there is only limited evidence of the
physiological activity of hexagonal water intake in the pre-
vention and treatment of diseases. The few available studies,
however, indicate that magnetized water may have the capac-
ity to prevent, for instance, fatigue by increasing cell mem-
brane permeability, to protect against blood and liver DNA
damages, or to improve glucose metabolism and liver func-
tion [44, 45].

There are several open questions this study could not ad-
dress.

(1) Whether participants actually consumed the required
amount of water could not be controlled. Yet, it seemed un-
likely that participants systematically changed their drinking
patterns to produce a certain outcome. With regard to their
normal drinking behavior, they drank more during the study,
but  the  increase  in  water  intake  alone  was  not  associated
with  fewer  complaints.  Interestingly,  a  recent  national  co-
hort study was unable to detect an association between high-
er total and plain water intake and lower health risks [46].
Hence,  the  quantity  of  water  appears  less  instrumental  in
causing health  improvements.  Instead,  it  is  its  quality  that
produces  effects  like  the  ones  that  were  observed  in  this
study.

(2) The exact etiology of symptom reduction is unknown
and  future  studies  should  involve  clinical  diagnoses.  This
would require medical anamnesis and catamnesis, and, pre-
ferably, study arms involving other forms of treatment (e.g.
specific  medical  therapies),  as  well  as  several  follow-ups
over a longer period of time. In this study, the effect already
showed after three weeks, but it would be interesting to de-
termine if, how long, and to what extent regular filter water
intake is able to reverse ailments, especially in a clinical sam-
ple.

(3) Future investigations should also monitor the source
and quality  of  the  water  to  draw firmer  conclusions  about
the relationship between the filtering process and health. Wa-
ter quality is dependent on many factors, and, when tested
under real life conditions, it may be subjected to various in-
fluences. For instance, in this study, some participants ob-
served a yellow discoloration of the microsponge after a few
days of filter use. This was indicative of old water pipe sys-
tems emitting rust, copper, manganese, soil, and/or vermin
residue. Hence, controls of water quality cannot be restricted

to the supplier or the sewer system, but instead must involve
consideration of POU.

(4) Participants’ knowledge of the type of treatment did
not increase their expectations of the effect of filtered water.
Although  this  may  appear  counter-intuitive,  it  is  in  align-
ment with the finding that expectations are shaped either by
means of experimenter suggestions and/or by treatment expe-
rience [47], which was not the case in this study. The magni-
tude of the effects observed suggested that the treatment was
not  ascribable  to  non-specific  within  group  changes.
Nonetheless, to investigate placebo or nocebo effects, which
are often associated with many medical conditions (e.g., ir-
ritable bowel syndrome, cardiovascular diseases, affective di-
sorders),  future  studies  should  investigate  the  extent  to
which they contribute to the overall treatment effect [48].

CONCLUSION

This  study  is  the  first  to  show  that  the  AcalaQuell®

Swing  water  filter  system effectively  reduces  health  com-
plaints. The effects on gastrointestinal, cardiovascular, and
fatigue ailments as well as mental resiliency are large and ap-
pear  after  three  weeks  of  regular  daily  water  intake  using
this system.

STANDARDS OF REPORTING
The study was run according to the Ethical Principles for

Medical Research Involving Human Subjects (World Medi-
cal Association) and the CONSORT for nonpharmacologic
treatment recommendations.

ETHICAL APPROVAL AND CONSENT TO PARTICI-
PATE

The study was run according to the Ethical Principles for
Medical Research Involving Human Subjects (World Medi-
cal Association) and the CONSORT for nonpharmacologic
treatment recommendations [49]. The study protocol met the
criteria for an exemption from ethical committee approval
according to the regulations outlined by the German Ethics
Council involving non-harmful agents.

HUMAN AND ANIMAL RIGHTS
No animals/humans were used for studies that are the ba-

sis of this research.

CONSENT FOR PUBLICATION
Participants were fully briefed about the purpose of the

study and provided written informed consent. Participation
was remunerated with € 30.

AVAILABILITY OF DATA AND MATERIALS
The data that support the findings of this study are avail-

able from the corresponding author upon reasonable request.

FUNDING
The  study  was  funded  by  the  company  manufacturing

the water filter (Acala Inc., Germany).



8   The Natural Products Journal, 2020, Vol. 10, No. 0 Rainer Schneider

CONFLICT OF INTEREST
To make sure that the principal investigator was not bi-

ased, he did not interfere with the actual treatments and had
no contact with the participants. Instead, an independent ex-
perimenter  ran  the  study.  Furthermore,  all  collected  data
were initially blinded as to the group allocation and only un-
blinded after the analyses were performed.

ACKNOWLEDGEMENTS
The author would like to thank Nick Singer for helpful

comments on the paper’s intelligibility.

REFERENCES

Daughton, C.G. Monitoring wastewater for assessing community[1]
health: Sewage Chemical-Information Mining (SCIM). Sci. Total
Environ., 2018, 619-620, 748-764.
[http://dx.doi.org/10.1016/j.scitotenv.2017.11.102]  [PMID:
29161600]
Petrie, B.; Barden, R.; Kasprzyk-Hordern, B. A review on emerg-[2]
ing  contaminants  in  wastewaters  and  the  environment:  current
knowledge,  understudied areas and recommendations for  future
monitoring. Water Res., 2015, 72, 3-27.
[http://dx.doi.org/10.1016/j.watres.2014.08.053]  [PMID:
25267363]
Barceló, D. Emerging organic contaminants and human health;[3]
Springer: Berlin, 2012.
[http://dx.doi.org/10.1007/978-3-642-28132-7]
Frisbie, S.H.; Mitchell, E.J.; Sarkar, B. Urgent need to reevaluate[4]
the latest World Health Organization guidelines for toxic inorgan-
ic substances in drinking water. Environ. Health, 2015, 14, 63.
[http://dx.doi.org/10.1186/s12940-015-0050-7]  [PMID:
26268322]
Koopaei, N.N.; Abdollah, M. Health risks associated with the phar-[5]
maceuticals  in  wastewater.  DARU  J  Pharm  Sci.,  2017,  25,  9..
Available at
[http://dx.doi.org/10.1186/s40199-017-0176-y.]
Clasen, T.; Prüss-Üstun, A.; Mathers, C.D.; Cumming, O.; Cairn-[6]
cross, S.; Colford, J.M., Jr Estimating the impact of unsafe water,
sanitation and hygiene on the global burden of disease: evolving
and  alternative  methods.  Trop.  Med.  Int.  Health,  2014,  19(8),
884-893.
[http://dx.doi.org/10.1111/tmi.12330] [PMID: 24909205]
Tchounwou; P.B., Yedjou; C:G: Patlolla; A:K.; Sutton, D.J. EXS,[7]
2012, 101, 133-164.
Pejin, B.; Kien-Thai, Y.; Stanimirovic, B.; Vuckovic, G.; Bellic,[8]
D.; Sabovljevic, M. Heavy metal content of a medicinal moss tea
for hypertension. Natural Product Research, 26, 23, 2239-2242..
Available at
[http://dx.doi.org/10.1080/14786419.2011.648190]
Yousafzai, A.M.; Ullah, F.; Bari, F.; Raziq, S.; Riaz, M.; Khan,[9]
K.; Nishan, U.; Sthanadar, I.A.; Shaheen, B.; Shaheen, M.; Ah-
mad,  H.  Bioaccumulation  of  some  heavy  metals:  Analysis  and
comparison of Cyprinus carpio and Labeo rohita from Sardaryab,
Khyber Pakhtunkhwa. BioMed Res. Int., 2017, 20175801432
[http://dx.doi.org/10.1155/2017/5801432] [PMID: 28396869]
Chowdhury, R.; Ramond, A.; O’Keeffe, L.M.; Shahzad, S.; Kunut-[10]
sor, S.K.; Muka, T.; Gregson, J.; Willeit, P.; Warnakula, S.; Khan,
H.; Chowdhury, S.; Gobin, R.; Franco, O.H.; Di Angelantonio, E.
Environmental toxic metal contaminants and risk of cardiovascu-
lar disease: systematic review and meta-analysis. BMJ, 2018, 362,
k3310.
[http://dx.doi.org/10.1136/bmj.k3310] [PMID: 30158148]
Jomova,  K.;  Valko,  M.  Advances  in  metal-induced  oxidative[11]
stress and human disease. Toxicology, 2011, 283(2-3), 65-87.
[http://dx.doi.org/10.1016/j.tox.2011.03.001] [PMID: 21414382]
Blettler, M.C.M.; Abrial, E.; Khan, F.R.; Sivri, N.; Espinola, L.A.[12]
Freshwater plastic pollution: Recognizing research biases and iden-
tifying knowledge gaps. Water Res., 2018, 143, 416-424.

[http://dx.doi.org/10.1016/j.watres.2018.06.015]  [PMID:
29986250]
Horton, A.A.; Walton, A.; Spurgeon, D.J.; Lahive, E.; Svendsen,[13]
C. Microplastics in freshwater and terrestrial environments: Evalu-
ating  the  current  understanding  to  identify  the  knowledge  gaps
and  future  research  priorities.  Sci.  Total  Environ.,  2017,  586,
127-141.
[http://dx.doi.org/10.1016/j.scitotenv.2017.01.190]  [PMID:
28169032]
Kosuth, M.; Mason, S.A.; Wattenberg, E.V. Anthropogenic con-[14]
tamination  of  tap  water,  beer,  and  sea  salt.  PLoS  One,  2018,
13(4)e0194970
[http://dx.doi.org/10.1371/journal.pone.0194970]  [PMID:
29641556]
Schwabl,  P.;  Köppel,  S.;  Königshofer,  P.;  Bucsics,  T.;  Trauner,[15]
M.; Reiberger, T.; Liebmann, B. Königshofer, P.; Bucsis, T.; traun-
er, M., Reiberger, T.; Liebmann, B. Detection of various micro-
plastics  in  human stool:  A prospective case  series.  Ann.  Intern.
Med., 2019, 171(7), 453-457.
[http://dx.doi.org/10.7326/M19-0618] [PMID: 31476765]
Bylund, J.; Toljander, J.; Lysén, M.; Rasti, N.; Engqvist, J.; Si-[16]
monsson, M. Measuring sporadic gastrointestinal illness associat-
ed with drinking water - an overview of methodologies. J. Water
Health, 2017, 15(3), 321-340.
[http://dx.doi.org/10.2166/wh.2017.261] [PMID: 28598337]
Gruber, J.S.; Ercumen, A.; Colford, J.M., Jr Coliform bacteria as[17]
indicators of diarrheal risk in household drinking water: systemat-
ic review and meta-analysis. PLoS One, 2014, 9(9)e107429
[http://dx.doi.org/10.1371/journal.pone.0107429]  [PMID:
25250662]
Verma, K.C.; Kushwaha, A.S. Demineralization of drinking wa-[18]
ter:  Is  it  prudent?  Med.  J.  Armed  Forces  India,  2014,  70(4),
377-379.
[http://dx.doi.org/10.1016/j.mjafi.2013.11.011]  [PMID:
25382914]
Colford, J.M., Jr; Hilton, J.F.; Wright, C.C.; Arnold, B.F.A.; Saha,[19]
S.; Wade, T.J.; Scott, J.; Eisenberg, J.N.S. The Sonoma water eval-
uation trial: a randomized drinking water intervention trial to re-
duce gastrointestinal illness in older adults. Am. J. Public Health,
2009, 99(11), 1988-1995.
[http://dx.doi.org/10.2105/AJPH.2008.153619]  [PMID:
19762663]
Engell, R.E.; Lim, S.S. Does clean water matter? An updated me-[20]
ta-analysis of water supply and sanitation interventions and diar-
rhoeal diseases. Lancet, 2013, 381, S44.
[http://dx.doi.org/10.1016/S0140-6736(13)61298-2]
Wolf, J.; Prüss-Ustün, A.; Cumming, O.; Bartram, J.; Bonjour, S.;[21]
Cairncross, S.; Clasen, T.; Colford, J.M., Jr; Curtis, V.; De France,
J.; Fewtrell, L.; Freeman, M.C.; Gordon, B.; Hunter, P.R.; Jean-
dron, A.; Johnston, R.B.; Mäusezahl, D.; Mathers, C.; Neira, M.;
Higgins, J.P. Assessing the impact of drinking water and sanita-
tion on diarrhoeal disease in low- and middle-income settings: sys-
tematic review and meta-regression. Trop. Med. Int. Health, 2014,
19(8), 928-942.
[http://dx.doi.org/10.1111/tmi.12331] [PMID: 24811732]
Bain, R.E.; Gundry, S.W.; Wright, J.A.; Yang, H.; Pedley, S.; Bar-[22]
tram, J.K. Accounting for water quality in monitoring access to
safe  drinking-water  as  part  of  the  Millennium  Development
Goals:  lessons  from five  countries.  Bull.  World  Health  Organ.,
2012, 90(3), 228-235A.
[http://dx.doi.org/10.2471/BLT.11.094284] [PMID: 22461718]
Schauberger,  V.  Fundamental  principles  of  water  regulation  –[23]
with due regard to the status of temperature in flowing water. Aus-
tr J Hydrol, 1930, 24, 498-502.
Ji, P.; Parks, J.; Edwards, M.A.; Pruden, A. Impact of water chem-[24]
istry, pipe material and stagnation on the building plumbing micro-
biome. PLoS One, 2015, 10(10)e0141087
[http://dx.doi.org/10.1371/journal.pone.0141087]  [PMID:
26495985]
Chen, Y.; Ma, P.; Gui, S. Cubic and hexagonal liquid crystals as[25]
drug delivery systems. BioMed Res. Int., 2014, 2014815981
[http://dx.doi.org/10.1155/2014/815981] [PMID: 24995330]
Pollack, G. The fourth phase of water. Beyond solid, liquid, and[26]

http://dx.doi.org/10.1016/j.scitotenv.2017.11.102
http://www.ncbi.nlm.nih.gov/pubmed/29161600
http://dx.doi.org/10.1016/j.watres.2014.08.053
http://www.ncbi.nlm.nih.gov/pubmed/25267363
http://dx.doi.org/10.1007/978-3-642-28132-7
http://dx.doi.org/10.1186/s12940-015-0050-7
http://www.ncbi.nlm.nih.gov/pubmed/26268322
http://dx.doi.org/10.1186/s40199-017-0176-y.
http://dx.doi.org/10.1111/tmi.12330
http://www.ncbi.nlm.nih.gov/pubmed/24909205
http://dx.doi.org/10.1080/14786419.2011.648190
http://dx.doi.org/10.1155/2017/5801432
http://www.ncbi.nlm.nih.gov/pubmed/28396869
http://dx.doi.org/10.1136/bmj.k3310
http://www.ncbi.nlm.nih.gov/pubmed/30158148
http://dx.doi.org/10.1016/j.tox.2011.03.001
http://www.ncbi.nlm.nih.gov/pubmed/21414382
http://dx.doi.org/10.1016/j.watres.2018.06.015
http://www.ncbi.nlm.nih.gov/pubmed/29986250
http://dx.doi.org/10.1016/j.scitotenv.2017.01.190
http://www.ncbi.nlm.nih.gov/pubmed/28169032
http://dx.doi.org/10.1371/journal.pone.0194970
http://www.ncbi.nlm.nih.gov/pubmed/29641556
http://dx.doi.org/10.7326/M19-0618
http://www.ncbi.nlm.nih.gov/pubmed/31476765
http://dx.doi.org/10.2166/wh.2017.261
http://www.ncbi.nlm.nih.gov/pubmed/28598337
http://dx.doi.org/10.1371/journal.pone.0107429
http://www.ncbi.nlm.nih.gov/pubmed/25250662
http://dx.doi.org/10.1016/j.mjafi.2013.11.011
http://www.ncbi.nlm.nih.gov/pubmed/25382914
http://dx.doi.org/10.2105/AJPH.2008.153619
http://www.ncbi.nlm.nih.gov/pubmed/19762663
http://dx.doi.org/10.1016/S0140-6736(13)61298-2
http://dx.doi.org/10.1111/tmi.12331
http://www.ncbi.nlm.nih.gov/pubmed/24811732
http://dx.doi.org/10.2471/BLT.11.094284
http://www.ncbi.nlm.nih.gov/pubmed/22461718
http://dx.doi.org/10.1371/journal.pone.0141087
http://www.ncbi.nlm.nih.gov/pubmed/26495985
http://dx.doi.org/10.1155/2014/815981
http://www.ncbi.nlm.nih.gov/pubmed/24995330


Self-Reported Physical Complaints are Reduced The Natural Products Journal, 2020, Vol. 10, No. 0   9

vapor; Ebner and Sons Publishers: Seattle, 2013.
Davidson, R.M.; Lauritzen, A.; Seneff, S. Biological water dynam-[27]
ics and entropy: A biophysical origin of cancer and other diseases.
Entropy (Basel), 2013, 15, 3822-3876.
[http://dx.doi.org/10.3390/e15093822]
Peckham, S.; Awofeso, N. Water fluoridation: A critical review of[28]
the physiological effects of ingested fluoride as a public health in-
tervention. Scientific World Journal, 2014, 293019. Available at
[http://dx.doi.org/10.1155/2014/293019]
Sedlak, D.L.; von Gunten, U. Chemistry. The chlorine dilemma.[29]
Science, 2011, 331(6013), 42-43.
[http://dx.doi.org/10.1126/science.1196397] [PMID: 21212347]
Gomez-Alvarez, V.; Revetta, R.P.; Santo Domingo, J.W. Metage-[30]
nomic analyses of drinking water receiving different disinfection
treatments. Appl. Environ. Microbiol., 2012, 78(17), 6095-6102.
[http://dx.doi.org/10.1128/AEM.01018-12] [PMID: 22729545]
Jéquier, E.; Constant, F. Water as an essential nutrient: the physio-[31]
logical  basis  of  hydration.  Eur.  J.  Clin.  Nutr.,  2010,  64(2),
115-123.
[http://dx.doi.org/10.1038/ejcn.2009.111] [PMID: 19724292]
Kleiner, S.M. Water: an essential but overlooked nutrient. J. Am.[32]
Diet. Assoc., 1999, 99(2), 200-206.
[http://dx.doi.org/10.1016/S0002-8223(99)00048-6]  [PMID:
9972188]
Popkin,  B.M.;  D’Anci,  K.E.;  Rosenberg,  I.H. Water,  hydration,[33]
and health. Nutr. Rev., 2010, 68(8), 439-458.
[http://dx.doi.org/10.1111/j.1753-4887.2010.00304.x]  [PMID:
20646222]
Vörösmarty, C.J.; McIntyre, P.B.; Gessner, M.O.; Dudgeon, D.;[34]
Prusevich, A. Global threats to human water security and river bio-
diversity. Nature, 2010. Available at
[http://dx.doi.org/10.1038/nature09440]
WHO.  Drinking  water  fact  sheet.  World  Health  Organization[35]
2018., 2018.https://www.who.int/en/news-room/fact-sheets/detail/-
drinking-water
Brown, K.W.; Gessesse, B.; Butler, L.J.; MacIntosh, D.L. Poten-[36]
tial  effectiveness  of  Point-of-Use  filtration  to  address  risks  to
drinking  water  in  the  United  States.  Environ  Health  Insights,
2017, 11 Available at
[http://dx.doi.org/10.1177/1178630217746997]
Fahrenberg,  J.  Die  Freiburger  Beschwerdenliste  (FBL).  Form[37]
FBL-G  und  revidierte  Form  FBL-R.  Handanweisung;  Hogrefe:
Göttingen, 1994.
Hunter, J.E.; Schmidt, F. Methods of meta-analysis: Correcting er-[38]
ror and bias in research findings; Sage: London, 2004.

[http://dx.doi.org/10.4135/9781412985031]
Greenland, S.; Senn, S.J.; Rothman, K.J.; Carlin, J.B.; Poole, C.;[39]
Goodman,  S.N.;  Altman,  D.G.  Statistical  tests,  P  values,  confi-
dence intervals, and power: a guide to misinterpretations. Eur. J.
Epidemiol., 2016, 31(4), 337-350.
[http://dx.doi.org/10.1007/s10654-016-0149-3]  [PMID:
27209009]
Lambdin, C. Significance tests as sorcery: Science is empirical –[40]
significance tests are not. Theory Psychol., 2012, 22, 67-90.
[http://dx.doi.org/10.1177/0959354311429854]
Schneider, R.; Singer, N.; Singer, T. Medical aromatherapy revisit-[41]
ed-Basic mechanisms, critique, and a new development. Hum. Psy-
chopharmacol., 2019, 34(1)e2683
[PMID: 30525233]
Cohen, J. Statistical power analysis for the behavioral sciences;[42]
Laurence Erlbaum Associates: Hillsdale, NJ, 2008.
Borenstein, M.; Hedges, L.V.; Higgins, J.P.T.; Rothstein, H.R. In-[43]
troduction  to  meta-analysis;  John  Wiley  &  Sons:  Chichester,
2009.
[http://dx.doi.org/10.1002/9780470743386]
Lee, H.J.; Kang, M.H. Effect of the magnetized water supplemen-[44]
tation on blood glucose,  lymphocyte  DNA damage,  antioxidant
status, and lipid profiles in STZ-induced rats. Nutr. Res. Pract.,
2013, 7(1), 34-42.
[http://dx.doi.org/10.4162/nrp.2013.7.1.34] [PMID: 23423956]
Lee, H.J.; Jo, H.R.; Jeon, E.J.; Kang, M.H. Effect of the magne-[45]
tized water supplementation on lymphocyte DNA damage in mice
treated  with  diethylnitrosamine.  Korean  J  Nutr,  2010,  43,
570-577.
[http://dx.doi.org/10.4163/kjn.2010.43.6.570]
Kant,  A.K.;  Graubard,  B.I.  A prospective study of water  intake[46]
and  subsequent  risk  of  all-cause  mortality  in  a  national  cohort.
Am. J. Clin. Nutr., 2017, 105(1), 212-220.
[http://dx.doi.org/10.3945/ajcn.116.143826] [PMID: 27903521]
Schneider, R.; Kuhl, J. Placebo forte: ways to maximize unspecif-[47]
ic treatment effects. Med. Hypotheses, 2012, 78(6), 744-751.
[http://dx.doi.org/10.1016/j.mehy.2012.02.022]  [PMID:
22445136]
Schneider,  R.  The  psychology  of  the  placebo  effect:  Exploring[48]
meaning from a functional account. JMB, 2007, 28, 1-17.
Bautron, I.; Ravaud, P. CONSORT for nonpharmacologic treat-[49]
ments.Guidelines for reporting health research. A user’s manual;
Moher, D.; Altman, D.G.; Schulz, K.F.; Simera, I.; Wager, E., Ed-
s.; John Wiley and Sons: Chichester, 2014, pp. 101-112.

DISCLAIMER: The above article has been published in Epub (ahead of print) on the basis of the materials provided by the author. The Edito-
rial Department reserves the right to make minor modifications for further improvement of the manuscript. 

http://dx.doi.org/10.3390/e15093822
http://dx.doi.org/10.1155/2014/293019
http://dx.doi.org/10.1126/science.1196397
http://www.ncbi.nlm.nih.gov/pubmed/21212347
http://dx.doi.org/10.1128/AEM.01018-12
http://www.ncbi.nlm.nih.gov/pubmed/22729545
http://dx.doi.org/10.1038/ejcn.2009.111
http://www.ncbi.nlm.nih.gov/pubmed/19724292
http://dx.doi.org/10.1016/S0002-8223(99)00048-6
http://www.ncbi.nlm.nih.gov/pubmed/9972188
http://dx.doi.org/10.1111/j.1753-4887.2010.00304.x
http://www.ncbi.nlm.nih.gov/pubmed/20646222
http://dx.doi.org/10.1038/nature09440
https://www.who.int/en/news-room/fact-sheets/detail/drinking-water
https://www.who.int/en/news-room/fact-sheets/detail/drinking-water
http://dx.doi.org/10.1177/1178630217746997
http://dx.doi.org/10.4135/9781412985031
http://dx.doi.org/10.1007/s10654-016-0149-3
http://www.ncbi.nlm.nih.gov/pubmed/27209009
http://dx.doi.org/10.1177/0959354311429854
http://www.ncbi.nlm.nih.gov/pubmed/30525233
http://dx.doi.org/10.1002/9780470743386
http://dx.doi.org/10.4162/nrp.2013.7.1.34
http://www.ncbi.nlm.nih.gov/pubmed/23423956
http://dx.doi.org/10.4163/kjn.2010.43.6.570
http://dx.doi.org/10.3945/ajcn.116.143826
http://www.ncbi.nlm.nih.gov/pubmed/27903521
http://dx.doi.org/10.1016/j.mehy.2012.02.022
http://www.ncbi.nlm.nih.gov/pubmed/22445136

	Self-Reported Physical Complaints are Reduced Upon Regular Use of an In-Home Water Filter System (AcalaQuell®): A Prospective, Controlled, Documentation Study 
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Sample
	2.2. Questionnaires
	2.2.1. Physical Complaints Form
	2.2.2. Cognitive and Mental Resiliency Checklist (CMR-CL)
	2.2.3. Expectancy

	2.3. Treatment/Intervention
	2.3.1. Standard Control (Tap Water)
	2.3.2. Intervention (Filtered Water)

	2.4. Study Design and Procedure
	2.5. Data Analysis

	3. RESULTS
	3.1. Expectancy
	3.2. Water Consumption
	3.3. Physical Complaints
	3.4. Cognitive and Mental Resiliency
	3.5. Responding
	3.6. Life situation

	4. DISCUSSION
	CONCLUSION
	STANDARDS OF REPORTING
	ETHICAL APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




