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Review Article

IntroductIon

Water is a vital need for maintaining cellular homeostasis as 
it constitutes almost 75% of body weight in infants and up to 
55% in the elderly. Variation in water intake has been linked 
to human health, and performance.[1] Chemicals present in 
polluted water on consumption are known to induce oxidative 
stress.[2] It is suggested that advancing age and diet, induces 
chronic low‑grade metabolic acidosis that can bring about a 
small decrease in pH and bicarbonate in plasma. To counter 
the same, the consumption of naturally occurring alkaline 
water and alkaline electrolyzed water (AEW), also known as 
electrochemically reduced water (ERW) that exhibits an alkaline 
pH (usually in the range of 8–10), rich in hydrogen molecules, 
has negative oxidative reduction potential and possess 
scavenging activity on reactive oxygen species (ROS) has been 
widely promoted in the recent past.[2,3] The functional water 
association of Japan defines functional water as the water that is 
activated (either by electrolysis, bubbling with gases, irradiation, 
ultrasonication, or treatment with magnetic field/some minerals) 

and produces useful functions that can be demonstrated and 
reproduced scientifically.[3,4] Electrolysis is performed by 
flowing the normal water filtered through carbon filters, into an 
electronic chamber containing an anode and cathode separated 
by a diaphragm. The water produced from cathode of the 
electrolytic chamber is rich in H2 with a pH of 8–10 is called 
AEW or ERW and the water produced from the anode will be 
rich in H+ with a pH of 4–6 is called acidic electrolyzed water 
or electrochemically oxidized water (EOW).[3,4] The appliances 
that can electrolyze drinking water have been used extensively 
in Japan and Taiwan for domestic purposes.[3,4] EOW is used in 
the food industry (especially for the processing of seafood) as a 
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sanitizer.[5] AEW is postulated to produce many health benefits, 
especially in relieving gastrointestinal symptoms, reducing the 
incidence of cardiovascular diseases, cancer, osteoporosis, total 
mortality rates, and preserve insulin‑producing beta cells of the 
pancreas by its antioxidant effects.[2‑6] In Japan, these devices 
have been approved as medical devices as early as 1965 by 
the Ministry of Health, Labour and Welfare. The timeline of 

history, development and approval of such appliances has been 
presented [Figure 1]. As no universal recommendation exists for 
using AEW in humans, preclinical studies would play a vital 
role in providing guidance for future research.[7‑16] Use of these 
appliances has been ever increasing in Europe, but are imported 
under the label of the European Commission but are still not 
approved as a medical device.[3] Although many preclinical 

• Based on studies performed in Russia around 1920, Japanese scientists developed an electrolysis
procedure

• Machisu Suwa  in collaboration with Synnhol Electronic Machinery company developed first
electrolysis equipment for producing alkaline water called Synhol liquid

• In collobaration with Professor Akiba from Tokyo University, a Synhol elctronic agricultural machine
was constructed forrice cultivation and farming livestock

• Synhol Medical Science Research association was created to transfer this technology from
agriculture to medical sector

• Synhol electronic manufacturing apparatus was approved in Japan for treating gastrointestinal
problems but a clause was kept where in the final pH and calcium concentration must match that
of tap water in different regions of Japan

• The weakly acid oxidizing water was reserved for use of personal hygiene and body care cleaning.
But the alkaline ionized water was used for consumption widely within Japan 

• Facing strong criticism and challenge for such use by scientists, Ministry of Health, Labour and
welfare requested the Association of alkaline ionized water apparatus (An association formed by
numerous manufacturers producing such apparatus) to provide scientific data guarantying
efficiency, quality and security of ionized water

• Professor Itokowa from Medical department of Kyoto  university lead a review committee and
released a public report confirming safety of ionized water

• Another report confirmed the effectiveness of alkaline water in gastro-intestinal illness

• At 25th Genral congress of the Japanese Association of Medical Sciences a report entitled "
Electrolytic functional water in medical treatment" was presented outlining use in
gastro-intestinal illness

• Legislation was revised approving water ionizers as medical equipment for domestic use for
treating gastro-intestinal symptoms such as chronic diarrhoea, indigestion, abdominal intestinal
fermentation activity and stomach acidity.
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Figure 1: History of development of electrolyzed alkaline drinking water
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studies and some clinical studies have been reported, but till date, 
no systematic review has been conducted to evaluate the overall 
health benefits of AEW. Health benefit is a positive effect on a 
person’s health gained from food, treatment, or an activity, in 
this case, AEW. Since the studies available did not have common 
objective or a specific health benefit as an outcome of interest, 
the present study was planned as a narrative review. The purpose 
of this narrative review is to conduct an elaborate search on 
all the existing literature to determine the strength of evidence 
available for using AEW to gain health benefits and summarize 
the evidence, to make recommendations on the use of AEW.

Methods

The review follows Preferred Reporting Items for Systematic 
Review and Meta‑analysis guidelines. A comprehensive search 
for all the eligible studies published in English language on 
the use of AEW/EAW and health benefits was conducted on 
PubMed, Cochrane library, Scopus, Elsevier, OVID Medline, 
EBSCO, and Clinical trials. Gov and Google scholar databases 
until October 31, 2020, using “([Alkaline electrolyzed drinking 
water] OR [Electrochemically reduced drinking water] 
OR [Alkaline drinking water] OR [Alkaline reduced water] 
AND [Human health] OR [Health benefits] OR [Disease])” 
as key words. Any timeline could not be set as the first 
approved apparatus producing AEW dates back to 1965. The 
references of the eligible studies were searched manually for 
any studies that might have missed our search strategy. For the 
identification and inclusion of studies, we defined participants, 
exposure, comparator, outcome (s), and type of study.

Two authors (TA and VR) reviewed the abstracts of all the 
results obtained from all search engines. All studies conducted 
in adults aged more than 17 years and older (Population of 
interest) utilizing AEW/EAW (exposure) obtained from an 
ionizer apparatus for consumption to demonstrate health 
benefit (outcome) in comparison to normal water (comparator), 

with a prospective study design (study design) were selected 
for review. All those studies not concerned or related to the 
subject of interest (includes those studies conducted using acidic 
electrolyzed water, and neutral electrolyzed water), those studies 
demonstrating benefit in food and agricultural field (without 
intervention on humans) and all preclinical studies were 
excluded as schematically depicted in Figure 2. The selected 
research works were studied separately by the authors TA and 
VR and all those studies with the availability of full texts were 
selected. In case of any ambiguity third and fourth authors (SS 
and PM) were consulted, and finally, a consensus decision was 
taken. Those articles without full manuscripts and duplicates 
from various search engines were excluded. All the selected 
studies were forwarded for data extraction.

One author (TA) extracted data from all the selected studies 
by using data extraction forms that were prespecified. Data 
extracted included country of study, year of publication, 
objective (s), methods (including study population, mean 
age in years, sex in terms of male‑to‑female ratio, exposure, 
comparator, and design of the study), outcome (s), results, 
risk of bias, and quality assessment. The second author (VR) 
assessed the correctness and completeness of the data extracted 
from the selected studies. The third and fourth authors (SS and 
PM) again reviewed the correctness of the data extracted from 
selected studies. Any discrepancies were settled by discussions 
among all.

Two authors (TA and VR) independently assessed the risk of 
bias and quality for every study included in the study. For all 
the randomized trials included in the study, bias assessment 
was carried out using Cochrane risk‑of‑bias tool and 
nonrandomized trials were assessed using the nonrandomized 
studies‑of interventions tool.[17‑20] The quality of evidence 
for each outcome in included studies was assessed using the 
Grading of Recommendations Assessment, and Development 
of Evaluation approach.[20] Any difference in the assessment 
of risk or quality of evidence between two assessors was 
discussed with the third and fourth authors (SS and SD), and 
a consensus was reached.

results

Extensive literature search in various different databases and 
search engines brought out nine research publications that are 
eligible for review as per the predefined eligibility criteria. 
Majority of the articles focused their area of exploration 
in gastrointestinal (GI) effects of the healthy and diseased 
population (four studies), followed by its effects on Type II 
Diabetes Mellitus (T2DM), while others focused on its effects 
on high‑intensity exercise or sports. The quality of evidence 
from these studies was graded low considering the relatively 
lesser sample size studied in these research works and the 
study design/methods employed. The reviewed studies are 
outlined in Table 1.

In patients with irritable bowel syndrome, improvement in 
symptoms and quality of life (QoL) were noted among the study 

Records identified through database
searching (n = 17)

Records identified through general
search engines (n = 04)

Records after duplicates removed (n = 19)

Records screened
(n = 19)

Records excluded
(n = 10)

Full-text articles assessed
for eligibility (n = 09)

Studies included in qualitative
synthesis (n = 09)

Figure 2: Flow chart of identification of studies, their inclusion and 
exclusion
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Table 1: Description of reviewed studies

Author, Country 
and Publication 
year

Objective(s) Study 
design

Methods (including study population, 
exposure, comparator)

Outcome(s) and results Risk of 
bias

Quality of 
evidence

Shin et al., 
2018[21]

Korea

To investigate 
whether 
ingestion of 
ARW helps 
improving 
symptoms 
of diarrhoea 
predominant 
IBS

Randomized 
double‑blind 
placebo‑ 
controlled 
trial

Population
Age: 18‑75 years
Diagnosed with diarrhea predominant 
IBS using Rome III criteria
Exclusion criteria: History of psychiatric 
illness, untreated malignancy, severe 
liver/kidney disease, severe heart 
failure, acute GIT infections over last 
3 months

Randomization
1:1, experimental and control group 
with computerized block randomization 
with random code (by research 
coordinator)
Patients and investigators were blinded

Design
Screening (at 3 weeks before 
randomization)
Randomization (day 0, baseline 
questionnaire ‑ Quality of life, 
abdominal pain/discomfort, number of 
bowel movements, stool frequency and 
form)
Experimental group (n=13): (male: 
female=3:10) ARW (pH of 8.5‑10) from 
an ionizer (KYK33000) ingested (>2 L/
day) for 8 weeks
Control group (n=14): (male: 
female=4:10) placebo water from sham 
device >2 L/day for 8 weeks
Every 2 weeks participants visited 
hospital, filled questionnaire (+ 
questions on compliance, adverse events 
and amount ingested)

Primary outcome: 
Responders (improvement in 
symptom) and nonresponders. 
61.5% showed improvement 
in symptoms in experimental 
group versus 42.9% in 
placebo group (statistically 
nonsignificant, P=0.449)
Secondary outcomes

Improvement in IBS quality 
of life score (P=0.029)
Decrease in abdominal pain 
score (P=0.232)
Improvement in abdominal 
discomfort, stool form and 
frequency

Adverse effects: No specific 
adverse effect (one participant 
from control group had 
abdominal pain and vomiting, 
visited emergency department, 
treated conservatively)

Unclear Low

Chaves et al., 
2020[22]

Brazil

To evaluate 
the 
expression 
of miRNAs 
in the gastric 
tissue of 
patients with 
gastritis 
before and 
after the 
consumption 
of alkaline 
water

Prospective 
observational 
study

Population: 50 individuals aged >35 years, 
median age of 44.5 years (H. pylori 
positive/negative) from state of Para in 
northern Brazil (where gastric cancer is a 
public health problem). They often used 
water with low pH for routine use and 
sold commercially (pH: 3‑5)

Inclusion criteria: Gastritis diagnosed 
by EGD
Exclusion criteria: Prior history/family 
history of gastric cancer, those using 
alkaline water/antacids, those having 
gastric lymphoma or atrophic gastritis, 
those needing immediate H. Pylori 
eradication

Design
Subjects were asked to use alkaline 
water (pH: 8.5‑10) obtained from 
ionizer for 5 months
After 5 months expression of mi‑RNA 
was evaluated again and histological 
analysis was done for identifying H. 
Pylori using real time PCR

Expression of various 
mi‑RNA (↓ expression of 
miR‑29c in gastric carcinoma 
tissues and Expression of 
miR‑135b more in gastric 
carcinoma <gastritis <normal 
tissues)

Statistically significant 
increase in expression of 
miR‑29c (P=0.039) and 
miR‑135b (P=0.039)

Classification of gastritis using 
Sydney classification after 
EGD

After consumption of 
alkaline water 43% (n=12) 
with prior moderate gastritis 
were categorised as mild 
gastritis (P=0.024)

High Low

Contd...
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Table 1: Contd...

Author, Country 
and Publication 
year

Objective(s) Study 
design

Methods (including study population, 
exposure, comparator)

Outcome(s) and results Risk of 
bias

Quality of 
evidence

Tanaka et al., 
2018[23]

Japan

To evaluate 
the effect of 
ingestion of 
AEW daily 
on health 
including GI 
symptoms in 
individuals 
without 
indefinite 
abdominal 
complaint

Double blind 
randomized 
controlled 
trial

Population: Healthy individuals aged 
20–60 years from Osaka citizen health 
development consultation center
Design

Two groups
Purified tap water group (n=30) 
ingested >500 ml/day (with 200 ml 
at awakening +300 ml throughout 
day), pH of 7.6 ±0.2
AEW group (n=30), issued ionizer 
and ingested >500 ml/day of 
AEW (pH: 9.2 ±0.2)

Baseline evaluation
Routine blood tests (RBC, WBC, 
Hb, hematocrit, platelet count)
Biochemistry ‑ Total protein, 
albumin, GOT, GPT, total 
cholesterol, LDL, uric acid, 
creatinine and blood sugar
Urine analysis: Sugar, protein, 
occult blood and urine pH
Physical measurements (grip, 
muscle strength, vertical jump, 
whole body reaction time, resting 
BP)
Questionnaire to assess GI 
symptoms, urinary frequency, 
stool condition and physical 
condition ‑ sleep

After 4 r weeks of ingestion (AEW/
tap water) reassess all parameters

No significant difference 
amongst haematological 
parameters
No significant change in 
forward bend, vertical jump, 
right/left grip strength, 
standing time and sit‑up
Statistically significant 
difference (P <0.05) for whole 
body reaction time in users 
of AEW
Significant difference in 
quality of sleep (P <0.01) in 
AEW group
No clear benefit in GI 
symptoms
Increased urinary frequency in 
both groups
Bowel movements: Significant 
improvement in stool 
consistency changed from soft 
to normal (P <0.01)

Hansen et al., 
2018[24]

Denmark

To investigate 
possible 
compositional 
changes 
in the gut 
microbial 
community 
andglucose 
regulation 
of young 
healthy adults 
following 
intake of 
alkaline 
versus neutral 
drinking 
water

Nonblinded, 
randomized 
cross‑over 
study

Population: 30 healthy, nonsmoking men, 
aged 18‑35 years, with a body mass index 
between 20.0 and 27.0 kg/m2

2 weeks intervention periods with an 
interposed washout period of at least 
3 weeks
Twenty‑nine participants completed the 
first intervention period, and 24 completed 
both periods

Primary outcome; No effect 
of changing drinking water 
pH on overall diversity as 
represented by Shannon’s 
index was observed
No effect was observed 
for OTU based richness, 
estimated richness (Chao1) 
or Simpson’s reciprocal 
index when comparing the 
alkaline and neutral water 
interventions
OGTT, did not show a 
significant difference between 
interventions in neither 
plasma glucose nor serum 
insulin concentration after the 
two interventions
No difference in frequency 
of bowel movements, nor in 
severity of gastro‑intestinal 
symptoms

Low Low
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Author, Country 
and Publication 
year

Objective(s) Study 
design

Methods (including study population, 
exposure, comparator)

Outcome(s) and results Risk of 
bias

Quality of 
evidence

Rias et al., 
2020[25]

Taiwan

To evaluate 
the effects 
of drinking 
AEW and 
walking on 
oxidative 
stress, 
inflammatory 
markers and 
quality of 
life amongst 
patients of 
T2DM

Randomized 
control trial

Population
Out of 150 individuals screened, 81 
individuals with T2DM recruited from 
two community clinics in east Java, 
Indonesia
Inclusion criteria: Nationals of 
Indonesia aged 17–80 years, diagnosed 
with T2DM 6 months before, no 
history of stroke/MI/Coronary artery 
disease, whose T2DM confirmed 
with 2 h blood glucose test result 
and stabilized on oral hypoglycemic 
agents (metformin±glibenclamide)
Exclusion criteria: Those with 
experience of drinking AEW, 
score of ≤ 24 on mini‑mental state 
examination, unable to walk/amputated 
limb, pregnancy, history of using 
antidepressants, auditory deficiencies, 
treatment with insulin

Randomization
1: 1, assignment into groups was done 
using computer generated sequences

Participants not blinded
Design

Four parallel intervention groups
Group A (AEW, n=20): 2 L/day of 
AEW (pH: 9.5, ORP of ‑ 400.1 ±13.3 
mV) produced by electrolyzer Kangen 
water type SD 501 platinum machine 
for 8 weeks
Group B (regular walking, n=20): Walk 
for a total of 150 min/week (30 min, 
5 times/week) without the measurement 
of speed/distance for 8 weeks
Group C (AEW + regular walking, 
n=20): 2 L/day of AEW + 150 min/week 
walk for 8 weeks
Group D (Control, n=21): Normal diet 
and activity (advised against using 
AEW/additional physical activity), 
one participant was lost to follow up at 
8 weeks

No statistically difference 
between groups at baseline

Group A: 
Age ‑ 57.50±5.48 years; 
male: female ‑ 9:11; duration 
of DM ‑ 4.30±1.87 years
Group B: Age ‑ 54.70±4.87; 
male: female ‑ 7:13; duration 
of DM ‑ 4.25±1.62 years
Group C: Age ‑56.15±4.96; 
male: female ‑7:13; duration 
of DM ‑4.20±1.51 years
Group D: 
Age ‑ 55.71±4.97 years; 
male: female ‑ 8:13; duration 
of DM ‑ 4.19±1.54 years

Outcome measures
Measurement of oxidative 
stress and inflammatory 
markers

Concentration of AGEs 
products, AOPPs 
and MDA measured 
by ELISA → highly 
significant (P <0.001) 
reductions in Groups A, 
B and C in comparison to 
control
WBCs count and NLR 
from fasting blood 
sample → highly 
significant (P <0.001) 
reductions in Groups A, 
B and C
Blood glucose: No 
significant changes in all 
groups

QoL (using 36 item short 
form survey, includes total 
QoL, mental component 
score and physical 
component score)

AEW group: At 8 weeks 
highly significant changes 
in total QoL and physical 
component score (no 
changes in mental 
component score)
Walking group: Significant 
changes in all three scores
AEW and walking group: 
Significant changes in all 
three scores
Control: No significant 
changes in any of the 
scores

Low Low

Contd...
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Author, Country 
and Publication 
year

Objective(s) Study 
design

Methods (including study population, 
exposure, comparator)

Outcome(s) and results Risk of 
bias

Quality of 
evidence

Siswantoro 
and Purwanto 
2017[28]

Indonesia

To analyse 
the 
effectiveness 
of consuming 
alkaline water 
to decrease 
random blood 
sugar level in 
individuals of 
T2DM

Quasi 
experimental 
with pre‑ and 
post‑test 
control group 
design

Population: Individuals with T2DM
Design: Each group has 7 
respondents (male: female: 20:8), AEW 
obtained from Kangen water type SD 501 
platinum machine

Group A (AEW pH 7.0/clean water)
Group B (AEW pH 8.0)
Group C (AEW pH 9.5)
Group D (Combinations of AEW 
pH 9.0‑11.5)

Random blood sugar levels: 
Statistically significant 
difference was noticed in 
Group C and D (P <0.001)

High/
unclear

Low

Ito et al., 2020[29]

Japan
To assess 
EHW 
ingestion 
during 
exercise on 
balance of 
body fluid 
and exercise 
performance 
in a heated 
environment

Population
Triathletes (n=12), age=20±1.3 years, 
height=171±6 cm, Body mass=60.6±3.9 
kg, VO2max

Inclusion criteria: All were training for 
triathlons at same university 5 days a 
week (3 h/day)
Exclusion criteria: History 
of inflammatory condition, 
musculoskeletal disorders, 
smokers, and those with antioxidant 
supplements

Design
First visit ‑ Completed incremental 
pedaling test on cycle ergometer, 
measure individual VO2max

Second and third visit after overnight 
fast at least 3 days apart → exercise 
trial of 60 min pedaling on a 
cycle ergometer at 65% VO2max at 
15 min interval (i.e., exercise while 
drinking purified water/EHW) , 
temperature – 32°C, relative humidity 
50%
EHW ‑ pH: 9.7±0.2, purified water 
pH ‑ 7.4±0.1, subjects drank 2 ml/kg 
every 15 min during exercise

Body weight: Statistically 
nonsignificant reduction 
between two groups
Tissue (skin and muscle) 
temperature: No significant 
difference
Heart rate, scores of subjective 
feeling: No significant 
difference
Respiratory variables: Lower 
VO2max in EHW trial compared 
to control
Blood variables (blood 
lactate concentration, and 
hematocrit, plasma volume): 
No significant changes
Time to exhaustion during 
incremental pedaling test: No 
significant difference

High Low

Chycki et al., 
2018[26]

Poland

To investigate 
the impact of 
mineral‑based 
highly 
alkaline water 
on acid‑base 
balance, 
hydration 
status, and 
anaerobic 
capacity in 
experienced 
combat sport 
athletes 
subjected to 
avery intense 
exercise 
protocol

A double 
blind, placebo 
controlled 
randomized 
study

Population: Sixteen very well‑trained 
males, who competed in combat sports

Experimental group (n=8) received 
highly alkaline water
Anaerobic performance was evaluated 
by a two double 30 s Wingate test 
protocol

Statistically significant 
increases in values for limb 
total
When baseline and 
postintervention values 
were compared, significant 
decreases in LA concentration 
at rest significant increase in 
postexercise LA concentration, 
and significant increase in 
blood pH at rest
The other significant changes 
occurred in the postexercise 
concentration of K+ (↑), in 
urine pH (↑) and a decrease 
in the value of SG, all in 
the experimental group 
supplemented with alkaline 
water. The changes in the 
control group were not 
statistically significant.\

High Low

Contd...
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Table 1: Contd...

Author, Country 
and Publication 
year

Objective(s) Study 
design

Methods (including study population, 
exposure, comparator)

Outcome(s) and results Risk of 
bias

Quality of 
evidence

Weidman et al., 
2016[27]

USA

To assess 
the effect of 
electrolyzed 
AEW on 
blood 
viscosity in 
healthy adults

Randomised, 
double blind, 
parallel‑arm 
controlled 
trial

Population: 100 volunteers aged 25‑
49 years, male: female=50:50

Inclusion criteria: Healthy adults, 
nonsmokers, BMI <29, no medication 
atleast 1 week prior
Exclusion criteria: Pregnancy, 
breastfeeding, menstruating, history of 
OCPs consumption in the past 3 months
All were advised to avoid strenuous 
activity, alcohol and excessive caffeine

Design
Baseline assessment (BMI, heart 
rate, body temperature, bioelectrical 
impedance, blood sample for whole 
blood viscosity and osmolality of 
plasma)
To perform moderate aerobic exercise in 
warm environment (30°C, 70% relative 
humidity) until dehydration (target 
threshold of 20±0.2% body weight 
loss) → moved to thermo‑neutral 
environment (21°C, 60% relative 
humidity) for resting 20 min → Assess 
parameters again → follow up after 
120 min
Rehydration at 20 ml/kg of body weight 
within 30 min after exercise

Control: Standard bottled water with 
normal pH
AEW: High pH

Study and control arm subjects 
did not differ significantly in 
baseline parameters
No adverse events
No clinically significant 
abnormality in vital signs and 
lab evaluations
AEW drinking reduces 
systolic blood viscosity 
significantly in comparison to 
control

Low Moderate

T2DM: Type 2 diabetes mellitus, EHW: Electrolyzed hydrogen water, IBS: Irritable bowel syndrome, EGD: Esophagogastroduodenoscopy, GOT: 
Glutamic oxaloacetic transaminases, GPT: Glutamic pyruvic transaminases, LDL: Low‑density lipoprotein, VO2max: Maximal oxygen uptake, AGEs: 
advanced glycation end, AOPPs: Advanced oxidation protein products, MDA: Malondialdehyde, WBCs: White blood cell, NLR: Neutrophil–lymphocyte 
ratio, QoL: Quality of life, H. pylori: Helicobacter pylori, GI: Gastrointestinal, AEW: Alkaline electrolyzed water, miRNAs: MicroRNAs, ARW: 
Alkaline‑reduced water, GIT: GI tract, PCR: Polymerase chain reaction, RBC: Red blood cell, WBC: White blood cell, Hb: Hemoglobin, BP: Blood 
pressure, MI: Myocardial infarction, ORP: Oxidation reduction potential, BMI: Body mass index, OCPs: Oral contraceptives, OUT: Operational taxonomic 
units, OGTT: Oral glucose tolerance test, LA: Lactate

participants who consumed at least 2 L of ARW per day for 
8 weeks in the study by Shin et al.[21] In another study by Chaves 
et al.,[22] 50 individuals more than 35 years of age consumed 
alkaline water (pH‑ 8.5–10) obtained from ionizer for 5 months. 
It was observed after intervention that there was a statistically 
significant increase in expression of miR‑29c (P = 0.039) and 
miR‑135b (P = 0.039) and 43% (n = 12) with prior moderate 
gastritis were categorized as mild gastritis (P = 0.024). 
A statistically significant difference (P < 0.05) for whole body 
reaction time in users of AEW and a significant difference in 
the quality of sleep (P < 0.01) in the AEW group was reported 
by Tanaka et al.[23] after an intervention period of 4 weeks. 
On the contrary, Hansen et al.,[24] who studied gut microbial 
community after 2 weeks of intervention with alkaline water, 
stated that they did not observe an effect on overall diversity 
as represented by Shannon’s index. Furthermore, no effect was 
observed for OTU‑based richness, estimated richness (Chao 1), 
or Simpson’s reciprocal index when comparing the alkaline and 
neutral water interventions.

Rias et al.[25] in their research work among patients 
with T2DM reported that the concentration of advanced 
glycation end products, advanced oxidation protein 
products and malondialdehyde measured by ELISA showed 
significant (P < 0.001) reductions in intervention groups (AEW) 
as compared to control. Furthermore, white blood cell count 
and neutrophil–lymphocyte ratio from fasting blood samples 
showed significant (P < 0.001) reductions in intervention 
groups. Chycki et al.[26] observed a significant decrease in LA, 
increase in K+, urine pH and a decrease in SG, postexercise 
among those who were given AEW as compared to controls. 
Rias et al.’s[25] study reported that QoL (using 36‑item short 
form survey, includes total QoL, mental component score, 
and physical component score) assessments depicted that the 
AEW group at 8 weeks highly significant changes in total 
QoL and physical component score (No changes in mental 
component score), while AEW and the walking group showed 
highly significant changes in all three score, whereas the 
control group showed no significant changes in any of the 

[Downloaded free from http://www.ijehe.org on Monday, January 16, 2023, IP: 5.238.148.223]



Anantharamu, et al.: Does much hyped alkaline electrolyzed water provide health benefits?

International Journal of Environmental Health Engineering ¦ 2022 9

scores. A study also reported that consumption of AEW after 
exercise‑induced dehydration reduced high‑shear viscosity; 
however, plasma osmolality, bioimpedance, and body mass 
did not change significantly.[27] Significantly higher reduction 
on random blood glucose values was noted among T2DM 
patients who consumed AEW with pH.9.0 as compared to 
groups who received AEW with pH 8 and 7, in the study by 
Siswantoro and Purwanto.[28]

dIscussIon

The pH level is a number that measures how acid or base, a 
substance is, on a scale of 0–14. The pH values of majority of 
the bottled waters were found to be predominantly acidic. Also, 
these bottled waters when tested, had a more acidic pH than 
the value enumerated in their water quality reports.[30] AEW 
usually has a pH value ranging from of 8 to 10. Alkaline water 
consumption still invites a lot of controversy among health 
professionals and researchers. There were no comprehensive 
large‑scale studies till date that compared the effects of 
AEW across various disease states targeting multiple system 
changes as outcomes. Oxidative stress, gastric cancer, blood 
sugar levels, exercise performance, blood viscosity, and GI 
symptoms were parameters evaluated in the available studies. 
The present literature review was carried out to collate all the 
available clinical research works on Alkaline Water or AEW 
in improving disease state or promoting health. Search in 
various databases, and search engines brought out 19 articles, 
of which nine met the eligibility criteria and were included 
for the analysis in the present study. Most of the available 
literature on the subject are of a small sample size or without 
a control comparison group.

For the management of functional GI disorders, various 
different preclinical researches have been carried out in the 
past, which showed positive results.[31‑33] Possible explanation 
for the same could be the neutralization effect of gastric acid 
by bicarbonate ions in alkaline water, which in turn may alter 
the intestinal flora, resulting in changes of the gastrointestinal 
activities.[34] While it is a known fact that the acidic environment 
of the duodenum aggravated adverse GI symptoms,[35] it is also 
vital that the physiological pH of the proximal duodenum is 
maintained. Various mineral salts and ions may stimulate 
GI smooth muscles to improve GI motility.[36] A state of 
oxidative stress is said to exist when there is excess ROS 
beyond neutralizing anti‑oxidant capacity. Oxidative stress 
plays a vital role in the pathogenesis of many chronic diseases, 
by provoking inflammatory response to cellular damage. 
Reducing the ability of hydrogen ions in AEW, contribution 
to neutralization of ROS, can be ascribed to its beneficial 
effects in a state of oxidative stress.[37] It can be assumed that 
AEW indirectly, improves the quality of sleep and physical 
performance by reducing oxidative stress. These improvements 
ultimately result in a better QoL. Oxidative stress is believed 
to play an important role in the pathophysiology of diabetes 
mellitus as well.[38] Consumption of water rich in hydrogen 
has been found to improve glucose and lipid metabolism in 

patients with diabetes mellitus.[39] There is no evidence at 
present that demonstrates negative impacts or adverse effects 
of consumption of alkaline water of various ranges, over a 
long period. Although it can contended that naturally occurring 
alkaline water has long been consumed by humans without any 
potential adverse events, it is important to study the long‑term 
effects of alkaline water consumption in population that were 
not naturally exposed to these environments in the past. It is 
also important to study the cost factor involved in making 
the water alkaline vis‑à‑vis the benefits derived. Despite the 
mushrooming of water alkalinizing and purifying equipment 
in the market, there exists no strong evidence to either support 
or refute the use of alkaline water for drinking.

conclusIon

AEW has shown considerable positive health effects in 
small‑scale clinical studies. However, evidence from existing 
research works is not sufficient enough for recommending 
AEW to be used for regular consumption or for therapeutic 
functions. The promotion and use of alkaline water as 
functional water is not justified. Research works with larger 
study samples and among different populations are required.
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