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ABSTRACT:
BACKGROUND: As the prevalence of diabetes is high in the 
current scenario, globally it is very much essential to control 
diabetes as a nurse working in the medical profession. Apple 
cider vinegar has been proven to have beneficial effect in re-
ducing hyperglycemia.. PURPOSE: The current study aims to 
evaluate the effectiveness of apple cider vinegar on reduction 
of blood glucose level among diabetic clients. MATERIALS 
AND METHODS: A quasi experimental pre-test and post test 
control group was conducted in the host institution of Saveetha 
Medical And Hospitals. There were 50 diabetic clients recruit-
ed using purposive sampling technique based on the inclusion 
criteria and the clients were divided into 2 groups, 25 in exper-
imental group and control group respectively. A self-structured 
questionnaire method was used to collect the demographic 
and clinical data. The pre-test level of blood glucose was esti-
mated in the laboratory. Followed by that, apple cider vinegar 
oral supplementation was given for one month of about 15ml 
once a day for the study participants in the experimental group 
and the study participants in the control group were contin-
ued with their own medications and the post-test level of blood 
glucose were reassessed after one month in both the groups. 
RESULTS: The results revealed that, pre-test mean score of 
fasting blood sugar is 159.36 with standard deviation 81.37, in 
post-test mean score 122.28 with SD 53.66, calculated paired t 
test value t= 4.501 at level of p<0.001. The pre-test mean score 
of post prandial sugar is 248.44 with standard deviation 102.05, 
in post-test mean score 187.36 with SD 57.28, calculated paired 
t test value t= 3.983 at level of p< 0.001. This clearly infers ad-
ministration of apple cider vinegar was found to be effective in 
reducing blood glucose among diabetic clients 
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INTRODUCTION
According to W.H.O 2016 globally Diabetes is a 

huge and growing burden, which had drastic impact 
on public health. About 415 million adults were living 
with diabetes in 2015 and this number is expected to 
increase around 642 million or one in ten adults by 
2040, were one in two adults with diabetes is undiag-
nosed. People living with type 2 diabetes for a longer 
duration are unaware of their situation by the time of 
diagnosis, diabetes complications may already persist. 
Up to 70% of type 2 diabetes cases can be prevented or 
delayed by adopting healthier lifestyles. Practices [1]. 
According to WHO 2016 in India, 31.7 million people 
were affected by diabetes mellitus. Data from studies 
predicts that by the year of 2030, the prevalence of di-
abetes rises above 79.4 million by 2030 [2]. Diabetes 
Mellitus can be defined as a group of metabolic diseas-
es characterized by hyperglycaemia, with disturbances 
of carbohydrate, fat and protein metabolism enables 
from defects in insulin secretion, insulin action or both 
[3]. Persons with diabetes are at higher risk of visual 
impairment when compared to non-diabetic persons. 
Ocular complications are frequent and distressing and 
are becoming more common symptom, because of the 
prolonged of diabetes. Diabetic retinopathy, cataract, 
and glaucoma are the potentially blinding ocular con-
ditions associated with diabetes, however most blind-
ness is caused by diabetic retinopathy [4]. 

Worldwide, the prevalence of diabetic retinopathy 
rate has been estimated at 34.6% (93 million people). 
An estimates of the prevalence rate for vision –threat-
ening diabetic retinopathy (VTDR) 10.2% [5]. Diabe-
tes mellitus (DM) is one of the endocrine disorders 
characterized by the alteration in the fat, protein and 
carbohydrate metabolism resulting from lower secre-
tion of insulin. About 14 million patients were suffer-
ing in DM in the United State and this ratio has been 
increasing by about 700,000 each year [6]. There are 
different categories of diabetes which includes type I 
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diabetes resulting from deficiency of insulin, insulin 
resistance known as type II diabetes, and gestational 
diabetes resulting from glucose intolerance during 
pregnancy [7]. World Health Organization (WHO) 
predicted DM to be the 7th cause of mortality by the 
year 2030 [8]. Food additives which are grown by nat-
ural origin have been more popular in recent year for 
treating the diseases even without showing evidence 
of medical benefits. The ethnic, cultural and religious 
belief of various communities and easy access to inter-
net information enhanced their preference for natural 
treatment remedies for various diseases [9]. 

Vinegar is a dilution of acetic acid which has its own 
physical and chemical properties. The product which 
is called vinegar is formed by 2 biochemical processes 
[10]. Due to sour taste vinegar has antiseptic, clean-
ing and killing of germs properties and it also contains 
various amount of vitamins, minerals, enzyme, fiber 
and other organic compound depending on its pro-
cess of production [11]. Apple cider vinegar has been 
used as a natural remedy for the management of dia-
betes for many years in the different areas of the world. 
It has been reported that,, the action of glucose me-
tabolisms includes delayed gastric emptying, elevates 
glucose utilization, declines the synthesis of hepatic 
glucose, up-regulation of flow-mediated vasodilata-
tion, increase in lipolysis and reduced in lipogenesis, 
insulin secretion facilitation. Other mechanisms are 
reported including fecal acid bile excretion facilitation, 
enhanced energy uses and increased satiety [12]. Ap-
ple cider vinegar (ACV) are, produced by fermenting 
apples [13]. This acidic solution is consumed through-
out the world as a flavoring and preservative agent in 
foods [14]. ACV contains a variety of flavonoids, such 
as gallic acid, catechin, caffeic acid, and ferulic acid 
[15]. Animal experiments have reported that ACV has 
a variety of pharmacological functions, including an-
ti-oxidant, anti-inflammatory, anti-diabetic, anti-hy-
pertensive, and anti-hyperlipidemic properties [16]. 
It has been identified by the researcher that many of 
clients were suffering with diabetes when working as 
a student nurse in the general medicine clinical field, 
which made the researcher to take up the present 
study as apple cider vinegar is found to play a useful 
role in reducing the blood glucose level.

Therefore, the objectives of current study was
• To assess the pre test level of blood glucose among 

diabetic clients in both experimental and control 
group.

• To determine the effectiveness of apple cider vin-
egar on reduction of blood glucose level in the ex-
perimental group.

• To compare the post test level of blood glucose 
among diabetic clients in both experimental and 
control group.

• To find out the association between the post test 
levels of blood glucose among diabetic clients with 
their selected demographic variables. 

MATERIALS AND METHODS

Study Design
The quantitative approach with quasi experimen-

tal pre-test post-test control group was designed to 
investigate the effectiveness of apple cider vinegar on 
reduction of hyperglycaemia among diabetic clients. 

Study Setting
This study was conducted at Diabetic clinic at 

Saveetha Medical College and Hospital after obtaining 
ethical clearance from the Institutional Ethical Com-
mittee (IEC) of Saveetha College Institute Of Med-
ical And Technical Sciences (SIMATS) and a formal 
permission from the Departmental Head of Diabetic 
Clinic, the main study was conducted.

Study Participants
Clients with both genders who were diagnosed with 

diabetes mellitus between the age group of 30-60 years, 
non alcoholic, non smoker, and were on standard med-
ical therapy for diabetes, willing to participate, under-
stands read, and write English and Tamil and regularly 
attended the Diabetic Clinic at SMCH were included as 
the study participants. Clients suffering with gastric ul-
cer, with history of cardiac vascular disorders, ischemic 
heart disease, chronic renal diseases, stroke, known al-
lergy or intolerance to vinegar, present history of acute 
infection, clients who are critically ill and non- coop-
erative, clients who are not able to follow verbal com-
ments, clients who are not available during the study 
period were excluded. The purpose of the study was 
explained clearly in depth, by the investigator to each of 
the study participants, and a written informed consent 
was obtained from each of them. 

Sampling Technique 
There were 50 diabetic clients recruited using pur-

posive sampling technique based on the inclusion cri-
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teria and the clients were divided into 2 groups, 25 in 
experimental group and control group respectively.

Pre Assessment
The study participants level of blood glucose was 

assessed in both experimental and control group be-
fore the intervention by estimating the fasting blood 
glucose and post prandial blood glucose on 1 st day.

Intervention Details
Apple cider vinegar was given orally of about 15ml 

once a day for 30 days once a day (15ml) for the study par-
ticipants in the experimental group and the study partici-
pants in the control group were continued with their own 
medications. Adherence to the schedule was confirmed by 
calls and short message service through mobile phone.

Post Assessment
The study participants level of blood glucose was 

reassessed after the intervention by estimating the 

fasting blood glucose and post prandial blood glucose 
on 31 st day in both the groups.

RESULTS AND DISCUSSION

Demographic And Clinical Characteristics
In the experimental group, with regards to the de-

mographic characteristics, majority of the diabetic cli-
ents 8(32%) were aged between 35– 40 years, 14 (56%) 
were female, 8(32%) were under graduates, 9(36%) 
were own business, 14(56%) were married, 7(28%) 
had a monthly income of 5001 – 10000 and 20,000 – 
25,000 respectively, 13(52%) were Hindus and were 
non-vegetarian and 12(48%) were moderately follow 
diet plan. In the control group, with regards to the 
demographic characteristics, majority of the diabet-
ic clients 9(36%) were aged above 40 years, 13(52%) 
were female, 10(40%) had primary education, 8(32%) 
were own business, 11(44%) were married, 10(40%) 
had a monthly income of 10,000 – 20,000, 11(44%) 

Enrolment

Included Criteria (n=50)

Excluded Criteria (n=108)
Not met inclusion   (n =40)
Other reason           ( n=5)

Treatment Assignment

Experimental group   (n=25)

Receiving  Apple cider vineagar

Control  group  (n=25)

Receiving routine hospital care

Allocation

Discontinued intervention   ( n=0) Discontinued intervention ( n=0)Follow up

Analysed (n= 25) Analysis Analysed (n=25)

Assessed For Eliglibilty   (N=203)

Figure:1 Consort Flow Chart Depicting The Steps Involved In Study Participants Recruitment Process
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were Christians, 20(80%) were non-vegetarian and 
10(40%) were strictly follow diet plan.

In the experimental group, with regards to the 
clinical characteristics, majority of the diabetic cli-
ents 16(64%) had diabetic mellitus for above 3 years, 
20(80%) had type I diabetes mellitus,19(76%) had 
family history of diabetes mellitus,25(100%) were on 
regular treatment and 16(64%) were doing exercise 
regularly. In the control group, with regards to the 
clinical characteristics, majority of the diabetic cli-
ents 20(80%) had diabetic mellitus for above 3 years, 
22(88%) had type I diabetes mellitus, 17(68%) had 
family history of diabetes mellitus, 20(80%) were on 
regular treatment and 13(52%) were not doing exer-
cise regularly.

Estimation On Hyperglycaemic Levels 
Among Study Participants In Experimental 
And Control Group

In the experimental group, the pre test level 
on Fasting Blood Glucose(FBG) mean score was 
159.36±81.37 and the post test mean score was 
122.28±53.66 and the pre test level on Post Pran-

dial Blood Glucose (PPBG) mean score of was 
248.44±102.05 and the post test mean score was 
187.36±57.28. In the control group, the pretest 
level on Fasting Blood Glucose(FBG) mean score 
was 159.08±71.39 and the post test mean score 
was 176.92±72.09 and the pretest level on Post 
Prandial Blood Glucose (PPBG) mean score was 
249.32±107.82 and the post test mean score was 
269.0±96.66. (Table:1, Figure:2 & Figure:3)

Effectiveness Of Apple Cider Vinegar On 
Reduction Of Hyperglycemia Among Study 
Participants In The Experimental Group

In experimental group, the calculated paired ‘t’ 
test value for Fasting Blood Glucose(FBG) (t=4.501, 
p=0.0001) and Post Prandial Blood Glucose (PPBG) 
(t=3.983, p=0.0001) was found to be statistically sig-
nificant at p≤0.001 level which infers that, there is a 
significant difference between the pretest and post test 
hyperglycemia level among diabetic clients which in-
fers the effectiveness of Apple Cider Vinegar on reduc-
tion of hyperglycemia level among diabetic clients in 
the experimental group. 

Table 1
Assessment On Fasting Blood Glucose(FBG) And Post Prandial Blood Glucose (PPBG) Among Our Study Participants In The Exper-
imental And Control Group:

(n = 25=+25)

Biochemical Parmeters
Experimental Group Control Group

Pretest Post Test Pretest Post Test
Mean S.D Mean S.D Mean S.D Mean S.D

Fasting Blood Glucose 
(FBG)

159.36 81.37 122.28 53.66 159.08 71.39 176.92 72.09

Post Prandial Blood 
Gluose (PPBG)

248.44 102.05 187.36 57.28 249.32 107.82 269.00 96.66
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Figure:2 Comparison Of Mean Scores Levels of Fasting Blood 
Glucose(FBG) And Post Prandial Blood Glucose (PPBG) Among 
Diabetic Clients In The Experimental Group
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Figure:3 Comparison Of Mean Scores Levels of Fasting Blood 
Glucose(FBG) And Post Prandial Blood Glucose (PPBG) Among 
Diabetic Clients In The Control Group
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In control group, the calculated paired ‘t’ test value 
for Fasting Blood Glucose (FBG) (t=1.045, p=0.306) 
and Post Prandial Blood Glucose (PPBG) (t=1.840, 
p=0.078) was not found to be statistically significant 
which clearly infers the there no significant difference 
between the pretest and post test hyperglycemic level 
among diabetic clients (Table:2) . In the control group, 
the calculated paired ‘t’ test value for Fasting Blood 
Glucose (FBG) (t=1.045, p=0.306) and Post Prandial 
Blood Glucose (PPBG) (t=1.840, p=0.078) was not 
found to be statistically significant which clearly infers 
the there no significant difference between the pretest 
and post test hyperglycemic level among diabetic cli-
ents (Table:3). The mean score of FBS in the experi-
mental group was 122.28±53.66 and the mean score 
in the control group was 176.92±72.09. The calculat-
ed student independent ‘t’ test value of t = 3.040 was 
found to be statistically significant at p<0.01 level. The 
mean score of PPBS in the experimental group was 
187.36±57.28 and the mean score in the control group 
was 269.0±96.66. The calculated student independent 
‘t’ test value of t = 3.633 was found to be statistically 
significant at p≤0.001 level. 

These above findings clearly shows the effective-
ness of Apple Cider Vinegar on reduction of hyper-
glycemic level after the administration among diabet-
ic clients in the experimental group than the control 
group who had undergone normal hospital routine 
measures(Table:4).

Table:2 
Effectiveness Of Apple Cider Vinegar On Reduction Of Hyper-
glycemia Among Diabetic Clients In The Experimental Group. 
n = 25

Biochemical 
Parmeters

Pretest Post Test Paired ‘t’ 
test ValueMean S.D Mean S.D

Fasting Blood 
Glucose 
(FBG)

159.36 81.37 122.28 53.66
t = 4.501
p=0.0001, 

S***
Post Prandial 
Blood Gluose 
(PPBG)

248.44 102.05 187.36 57.28
t = 3.983
p=0.001, 

S***

The present study findings is supported by a dou-
ble blinded placebo randomised controlled trial con-
ducted by Mehdi,2013 aiming in investigating the 
effect of apple cider vinegar among Type 2 diabetes 
clients were 15ml oral administration of apple cider 
vinegar once a day for 30 days resulted in significant 
reduction in the fasting blood glucose level among 
these clients [17]. The present study findings is sup-

ported by a single blinded randomised controlled trial 
conducted by Kausar,2019 among 110 diabetic clients 
to assess the effect of apple cider vinegar on reduction 
of hyperglycemia among these patients were 15 ml of 
apple cider vinegar was administered orally once a day 
for 12 weeks which resulted in significant reduction in 
the fasting blood glucose level [18]. 

The present study findings is supported by a ran-
domised controlled trial conducted by Gheflati et al., 
2019 among seventy type 2diabetes patients to assess 
the impact of oral administration of apple cider vinegar 
were 20 ml once a day was given to these patients for 
56 days. The study finally concluded that, there was a 
significant reduction in the fasting blood glucose level. 
[19]. The present study findings is supported by a dou-
ble blinded randomised controlled trial conducted by 
Johnston et al., 2010 among nine diabetic individuals 
to assess the impact of apple cider vinegar were two 
teaspoons 10 grams vs 20 grams of apple cider vinegar 
were given orally for 7 days and the results of the tri-
al identified that, there was a significant reduction in 
the postprandial blood glucose level among these cli-
ents [20]. The present study findings is supported by 
a cross over placebo randomised controlled trail was 
conducted by Mitrou et al., 2015 among eight study 
participants with impaired glucose tolerance between 
the age group of 46 years were 50 ml of apple cider vin-
egar was administered for 14 days aiming in investi-
gating the effect of apple cider vinegar among diabetic 
clients and the outcome of study results reported that, 
there was a significant reduction in the post prandial 
hyperinsulinemia. [21]. 

Hence it was evident that, our study findings and 
from the above studies it was concluded that, oral con-
sumption of apple cider vineagar have been proven to 
have beneficial effect on both glycemic indices as well 
a on oxidative stress among the diabetic individuals.

Table 3
Comparison Of Pretest And Post Test Hyperglycemia Level 
Among Diabetic Clients In The Control Group.
n = 25

Biochemical 
Parameters

Pretest Post Test Paired ‘t’ 
test ValueMean S.D Mean S.D

Fasting Blood 
Glucose (FBG)

159.08 71.39 176.92 72.09 t = 1.045
p=0.306, 

N.S
Post Prandial 
Blood Gluose 
(PPBG)

249.32 107.82 269.00 96.66 t = 1.840
p=0.078, 

N.S
N.S – Significant



Issue 25. December 2022 | Cardiometry | 269

Table 4
Comparison Of Post Test Hyperglycemia Among Diabetic Cli-
ents Between The Experimental And Control Group.
N = 50(25+25)

Biochemical 
Parameters

Experimental 
Group Control Group Student 

Indepen-
dent ‘t’ 

test ValueMean S.D Mean S.D

Fasting Blood 
Glucose (FBG) 122.28 53.66 176.92 72.09

t = 3.040
p=0.004, 

S**
Post Prandial 
Blood Gluose 
(PPBG)

187.36 57.28 269.00 96.66
t = 3.633
p=0.001, 

S***

***p≤0.001, **p<0.01, S – Significant

Association On The Level Of Hyperglycemia 
With Selected Demographic Variables.

The data showed that, the demographic variables 
type of food (χ2=2.122, p=0.048) and diet plan follow 
up (χ2=3.787, p=0.039) had statistically significant as-
sociation with post test level of Fasting Blood Glucose 
(FBG) at p<0.05 level respectively and the other demo-
graphic variables had not shown statistically significant 
association with post test level of FBS among diabetic 
clients. The data further shows that the demographic 
variable educational qualification (χ2=3.418, p=0.036) 
had statistically significant association with post test 
level of Post Prandial Blood Glucose (PPBG) at p<0.05 
level respectively and the other demographic variables 
had not shown statistically significant association with 
post test level of Post Prandial Blood Glucose (PPBG) 
among diabetic clients. The data shows that the clinical 
variable type of diabetes mellitus (χ2=2.145, p=0.045) 
had statistically significant association with post test 
level of FBS at p<0.05 level and the other clinical vari-
ables had not shown statistically significant association 
with post test level of FBS among diabetic clients. The 
data also shows that the clinical variable type of diabetes 
mellitus (χ2=2.571, p=0.017) had statistically significant 
association with post test level of Post Prandial Blood 
Glucose (PPBG) at p<0.05 level and the other clinical 
variables had not shown statistically significant associa-
tion with post test level of PPBS among diabetic clients.
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