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Effect of Cider Vinegar Consumption on Anthropometry and Body

Composition Changes among Individuals with

Metabolic Syndrome

Maneerat Techavichian', Yanisa Thapcharoen], Suwimol Sapwarobolz .

EXTENDED ABSTRACT

Cider vinegar is used to reduce abnormal
metabolic conditions in the body. Previous
studies have reported that consuming cider
vinegar could be helpful in weight loss,
decreasing body mass index as well as waist
circumference, hip circumference and fat
mass. This study was a single blind, parallel,
randomized controlled clinical trial. This research
aimed to study the effect of consuming various
types of cider vinegar on anthropometric
indices and body composition changes
among individuals with metabolic syndrome.
The participants were recruited via announce-
ments placed on posters and social media
networks. The duration of this study was
5 weeks that were divided into 2 time periods:
a 1-week pre-intervention period and a
4-week intervention period. Four types of
cider vinegar were tested: apple cider vinegar,
rice vinegar, coconut flower cider vinegar
and coconut flower concentrate drink. In all,

40 participants were randomly allocated to
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4 groups, including the control group which
received apple cider vinegar and three
experimental groups receiving rice vinegar,
coconut flower cider vinegar and coconut
flower concentrate drink. All groups consumed
cider vinegar twice daily, 15 ml in each time
by mixing with 100-200 ml of water before
breakfast and dinner for 4 weeks. The
participants who received coconut flower
concentrate drink diluted it with 100 ml of
water, while participants in the other groups
diluted their cider vinegars with 200 ml of
water. After consuming the diluted cider
vinegars, participants consumed meals
immediately to prevent acidity of the vinegars
causing side effects. Measurements were taken
at week 0 and week 4; waist circumference
and hip circumference were determined using
a measuring tape, and bioelectrical impedance
analysis was used to determine muscle mass,
fat mass, basal metabolic rate, weight, and
body mass index. The paired sample t-test was

used to analyze differences in anthropometric
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indices and body composition within each
group. One-way analysis of variance was
used to analyze the difference in variables
between groups. At the end of this intervention,
35 participants (87.5%) were included in data
analysis. The majority of participants were
female and their mean age was 49.5 years.
Most of them had a bachelor degree and
monthly income greater than 25,000 Thai baht.
Moreover, most of them took oral antihyper-
tensive drugs, lipid-lowering drugs, and oral
diabetes drugs. The results of within-group
comparisons revealed that apple cider vinegar
significantly reduced waist circumference
(p=0.045); rice vinegar significantly reduced hip
circumference (p=0.003) and coconut flower
cider vinegar significantly improved muscle
mass (p=0.028) as well as basal metabolic
rate (p=0.036). No significant improvement was

found across all outcomes in the coconut
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flower concentrate drink group. The between-
group comparisons showed no significant
changes in all variables. In conclusion,
consumption of cider vinegars could improve
anthropometric indices and body composition
among individuals with metabolic syndrome.
However, people with a history of gastro-
esophageal reflux disease, peptic ulcer or
gastritis should be careful about consuming
cider vinegar as it could irritate the gastro-
intestinal tract. Future studies should have a
larger sample size and longer study duration,

as well as be conducted among people with

other chronic diseases.
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fiaudnwuziugubiuandniu (Table 1)

Table 1 Characteristics of study groups
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wsnanilfidsideaulnyilsayssddaiu
latlwiRengs mnasulafings uaznzrouiu
WU MNANRD SUUSEMuENananNsulain
nanlosiludion uazenamhmaliuion mase
ynauiuiomaummsuasliguyns (alduans

Foyalumsng)

Number (%)

Characteristics ACV RV CFCV CFCD p
(n = 10) (n =8) (n =8) (n=09)
Sex
Female 9 (90.0) 6 (75.0) 6 (75.0) 7 (77.8) 0.802
Age (years)
MeanxSD 52+4.88 50.6316.84 47.88t7.74 51.67£7.5 0.587
Education level 0.285
Primary school 0 (0.0 0 (0.0 0 (0.0 1 (11.1)
High school 1 (10.0) 3 (37.5) 0 (0.0) 2 (22.2)
Diploma 1 (10.0) 1 (12.5) 2 (25.0) 0 (0.0)
Bachelor degree 5 (50.0) 4 (50.0) 5 (62.5) 5 (55.6)
Master degree 3 (30.0) 0 (0.0 1 (12.5) 1 (11.1)
Occupation 0.352
Government employee 2 (20.0) 0 (0.0 2 (25.0) 4 (44.4)
Non-government employee 3 (30.0) 2 (25.0) 2 (25.0) 2 (22.2)
Self-employed 5 (50.0) 6 (75.0) 4 (50.0) 3 (33.3)
Monthly income (baht) 0.315
< 25,000 2 (20.0) 3 (37.5) 5 (62.5) 3 (33.3)
> 25,000 8 (80.0) 5 (62.5) 3 (37.5) 6 (66.7)
Alcohol consumption 10 (100.0) 8 (100.0) 7 (87.5) 8 (88.9) 0.388
Exercise 0.437
Never 2 (20.0) 1 (12.5) 1 (12.5) 0 (0.0)
Irregular 7 (70.0) 6 (75.0) 7 (87.5) 9 (100.0)
Regular 1 (10.0) 1 (12.5) 0 (0.0) 0 (0.0)

ACV = Apple cider vinegar, RV = Rice vinegar, CFCV = Coconut flower cider vinegar,

CFCD = Coconut flower concentrate drink
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Table 2 Changes in anthropometric indices and body composition in control and experi-

mental groups

(p-value = 0.003) najuﬁ‘lﬁﬁ”uﬁwﬁmwgwﬁnmn
ADNNEWINMINAINITNARBINAINIANANLHBLLAS

FATINITLNINAIUWAIIIUDDIT WU LANTUY

DUNNUNRIAYNEDR (p-value
p-value
NSRBI ULYAIDDINAFEIUDDITINNIB LAY

mﬁﬂs:nawaﬁ'wnw‘s:ijnq’uwm’w 1aidl

ANANULANGNAU (Table 2)

0.028 e
0.036 MINE1AL) LBLSBULBLAN

Variables Study period ACV RV CFCV CFCD p
Weight W0 69.29+2.88  77.13t439  71.19:333  69.53:4.96 0.490
(kg) w4 69.3242.67  76.69+422  71.45:329  69.42+4.97 0518
W4-W0 0.03+0.31 -0.44+0.47 0.26+0.31 -0.1120.36 0618
P 0.925 0.380 0.423 0.766
Body mass index W0 27.824072  2953+131  27.41+107  27.50+1.01 0.462
(kg/m?) w4 27.841+067 29341123  2753+1.11  27.44:099 0533
W4-W0 0.02+0.12 -0.19:0.18 0.1120.12 -0.06+0.15 0.546
P 0.876 0.334 0.386 0.714
Waist W0 92774242 97964231 90561254  92.79+3.25 0.305
circumference W4 91674210  9695+148 90504274  9223+323 0.328
(cm) W4-W0 -1.10£047  -1.01+1.08  -0.06+0.52 -0.56+0.60 0.701
P 0.045* 0.379 0.907 0.384
Hip circumference W0 102.8141.85 108.11+2.99  103.71+1.36  101.07+2.63 0.197
(cm) w4 102.18+1.62  106.84:3.09  10346:1.50  101.03+2.42 0.310
W4-W0 -063+065  -1274028  -025:056  -0.04+0.42 0.468
P 0.354 0.003* 0.668 0.939
Waist to hip ratio W0 0.91+0.02 0.90+0.00 0.86+0.02 0.92+0.02 0.194
W4 0.90+0.02 0.91+0.01 0.87+0.02 0.91+0.02 0.453
W4-W0 -0.01+0.01 0.01+0.01 0.01+0.01 -0.01+0.01 0.471
P 0.328 0513 0.445 0.527
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Table 2 Changes in anthropometric indices and body composition in control and experi-

mental groups (cont.)

Variables Study period ACV RV CFCV CFCD p°
Muscle mass (kg) WO 40.32+1.93 44.80+2.81 44.25+3.45 42.2243.74 0.701
W4 40.50+1.96 44.78+2.76 44.55+3.43 42.28+3.76 0.707
W4-W0 0.18+0.12 -0.02+0.12 0.30+0.11 0.06+0.12 0.274
P 0.165 0.840 0.028* 0.660
Fat mass WO 26.48+1.70 29.58+3.32 24.26+2.09 24.81+1.91 0.389
(kg) W4 26.32+1.60 29.16+3.16 24.20+2.24 24.63+1.90 0.424
W4-W0 -0.16+£0.25 -0.41+£0.38 -0.06+0.29 -0.18+0.25 0.867
P 0.532 0.312 0.836 0.503
Basal metabolic WO 128254524 14251+783 1,3846+91.0 1,321.1£102.9 0.612
rate (kcal) W4 1,287.2452.3 1,422.0+76.2 1,393.6+89.9 1,322.4+103.91 0.626
W4-W0 4.70+4.33 -3.10+5.22 9.00+3.48 1.33+4.62 0.318
p° 0.306 0.568 0.036* 0.780

ACV = Apple cider vinegar, RV = Rice vinegar, CFCV = Coconut flower cider vinegar,

CFCD = Coconut flower concentrate drink, W = week

All values are Meant+SEM
2 significant difference between groups

b significant difference within groups
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