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Abstract

Introduction: Prediabetes is a lifestyle disease and dietary modifications are effective for its management and 
prevention. Prediabetes is a greater risk factor for type 2 diabetes mellitus, cardiovascular disease, renal failure 
and stroke, and is one of the most critical issues regarding human health. There are economic reasons for the above 
statistics. Healthcare professionals play a crucial role in developing innovative strategies to safeguard public 
health. Integrating evidence-based traditional home remedies into dietary practices may support the maintenance 
of blood glucose levels within the normal range.

Methodology: A quantitative approach with Pre Experimental one group Pretest- Post-test design was adopted 
for this study. One hundred hospital employees with Prediabetes who were aged between 25-65 years were 
selected for the study by Convenience Sampling Technique. Data were collected and analyzed by Descriptive and 
Inferential statistics.

Conclusion: The present study indicating that the fenugreek seed was effective on reducing the blood sugar level 
in Prediabetes hospital employees. The study recommends strongly to consumptions of fenugreek seed as a cost 
effective management of Prediabetes in all healthcare setting and community. With this regard, the researcher 
would like to suggest to take more number of adjuvant therapies to treat lifestyle diseases for the wellbeing of 
society which would turn in to better outcome.
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Introduction

Diabetes is a major global health concern which 
has emerged as a serious metabolic disorder and a 
growing life-threatening condition. The burden of 

diabetes has been steadily rising over the past few 
decades worldwide, including in India1. It is well 
established that diabetes reduces life expectancy, 
increases mortality rates, and predisposes individuals 
to acute metabolic complications. Insulin plays a 
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vital role in facilitating the entry of glucose from 
the bloodstream into body cells, thereby providing 
essential energy for cellular function. A defect in 
insulin secretion, insulin action, or both disrupts 
the normal metabolism of carbohydrates, fats, and 
proteins, ultimately leading to the development 
of diabetes-related complications4. According to 
World Health Organization (2022) published data 
shows that in 2016, an estimated 1.6 million deaths 
were directly related to diabetes and all deaths 
occur before the age of 70 yrs. Healthy diet, regular 
physical activity, maintaining a normal body weight 
and avoiding tobacco use are the ways to prevent or 
delay the onset of full blown diabetes mellitus. With 
the capital rise of diabetes and premature death, the 
National Health Policy of India in 2017 increases the 
screening programmes and treatment for up to 80% of 
people with diabetics and aims to reduce premature 
deaths that are occurring from diabetes by 25% within 
202511.Diabetics organization report (2021) focus 
that Diabetes is the major cause for morbidity and 
mortality among people, especially in developing 
countries like India. In India different states have 
variable trends in prevalence of diabetes. Among the 
states, Kerala is considered as the “Diabetic Capital” 
of India with the highest prevalence of 19.4% of 
diabetes. In Kerala, Pathanamthitta, Malappuram 
and Kozhikode district were identified as the major 
chronic state of diabetes among population7.

Before the occurrence of full blown disease 
of diabetes, Individuals enters a prior state called 
“Prediabetes” when a person has pre diabetes, 
their body cannot use insulin effectively. The term 
“Prediabetes” is introduced by American diabetes 
association in 2002 as a state between normal blood 
sugar and type 2 diabetes14. Pre diabetes is one of the 
leading risk factor for type 2 diabetes with a warning 
alarm to the life. It is also a sign that determines the 
disturbances in the   metabolic process of the body. 
Pre diabetes is a pre-diagnosis of diabetes3. It is the 
prior stage before diabetes mellitus in which not all 
symptoms required to diagnose diabetes and the 
blood sugar level ranges between 120 and 140 mg/
dl. This stage is   often referred to as the “grey area”.

Prediabetes is a condition where blood sugar
levels are higher than normal but not yet high 
enough to be called type 2 diabetes. It is a warning 

stage that can still be reversed with proper lifestyle 
changes. Without treatment, about 70% of people 
with prediabetes eventually develop type 2 diabetes 
(International Diabetes Federation, 2023)7. India has 
one of the highest rates of diabetes in the world, 
and Kerala shows especially high numbers due to 
sedentary habits and unhealthy diets (Mohan et al., 
2020)32. Hospital employees are also at risk because of 
irregular work shifts and stress. This makes healthy 
lifestyle changes, particularly in diet, very important 
for prevention17.

Fenugreek (Trigonella foenum-graecum), a 
common herb used in Indian cooking, is known for 
its health benefits. It contains soluble fiber, saponins, 
and 4-hydroxyisoleucine—natural compounds that 
help increase insulin release and slow down sugar 
absorption in the body (Kumar et al., 2022). This 
study aimed to find out how effective fenugreek 
seed powder could be as an additional therapy to 
help lower blood sugar levels in prediabetic hospital 
employees in Kerala26.

Materials and Methods

The research methodology involved a six-month 
data collection period at Chitra Multispecialty 
Hospital and Lifeline Multispecialty Hospital in 
Pathanamthitta District, Kerala, following the receipt 
of formal written permission from the respective 
medical superintendents. The purpose of the study 
was explained to hospital employees clearly, and 
informed consent was obtained individually from 
those identified as prediabetic.

Screening for prediabetes was conducted by 
assessing blood glucose levels over a 10-day period, 
with a minimum of three readings considered for 
classification. Individuals with fasting blood glucose 
levels between 100–125 mg/dL were categorized as 
prediabetic. Data collection was carried out on all days 
of the week during daytime hours. A convenience 
sampling technique was used to recruit participants, 
and a pre-experimental one-group pretest–posttest 
design was employed.

The sample size was limited to 100 participants, 
reflecting the focus on hospital employees and the 
practicality of assessing their health status. Power 
analysis was conducted to ensure adequate statistical 
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strength and to enhance the likelihood of detecting 
true effects, thereby strengthening the study’s 
validity.

Inclusion Criteria

• Hospital Employees who were available
during the time of data collection.

• Hospital employees who are willing to
participate in the study.

• Hospital Employees those who were age
above 25 years and below 65 years.

• A employee whose blood sugar level was
between 100 -125mg/dl

• Hospital Employees who were both males
and females.

• Hospital Employees who were regularly
working in the setting.

• Hospital Employees who were able to read
and write English and Malayalam.

Exclusion Criteria:

• Prediabetic hospital employees who refused
to participate in this study.

• Hospital Employees with complications like
Hormonal disorder and seriously having
Gastric trouble towards fenugreek.

• Employees who were pregnant and lactating
mothers.

The total sample size was limited to 100 
participants, as the study focused exclusively on 
hospital employees, allowing for convenient access 
and reliable assessment of their health status. Sample 
size was determined using a intial power analysis for 
a paired t-test, assuming an expected mean reduction 
of 10 mg/dL in fasting blood glucose, a standard 
deviation of 25 mg/dL, a two-tailed α of 0.05, and 80% 
power. The calculated sample size was 97; therefore, 
a total of 100 participants were recruited to account 
for potential attrition. Individuals with fasting 

blood glucose levels between 100–125 mg/dL were 
classified as prediabetic. Screening was conducted 
over a 10-day period, during which a minimum of 
three fasting blood glucose readings on separate days 
was required to confirm eligibility.

Eligible participants were instructed to consume 
15 grams of fenugreek powder mixed with warm 
water every morning before breakfast for a period 
of three months. After consuming the fenugreek 
powder, participants were instructed to refrain 
from eating for one hour. Adherence to this routine 
throughout the intervention period contributed 
to a progressive reduction in blood glucose levels, 
demonstrating the effectiveness of the regimen. Data 
collection was carried out continuously throughout 
the intervention. Following completion of the 
intervention, post-intervention blood pressure levels 
were assessed using standard clinical parameters. 
Ethical approval for the study was obtained from the 
Institutional Human Ethics Committee (Project No. 
CCON 11/007/2018, dated 09/08/2018)

Statistical analysis

Statistical analysis was performed using Statistical 
Package for Social Science (SPSS)/PC, Version 20. The 
data analysis plan comprised descriptive analysis, 
where frequency and percentage distributions were 
computed to examine demographic variables. Mean 
and standard deviation calculations were employed to 
analyze the pre- and post-test levels of mental health 
characteristics. Significance levels were set at p < .001 
for high significance and p< 0.01 for significance. 
Inferential statistics utilized a paired t-test to compare 
pre- and post-levels of prediabetes. An unpaired t-test 
was applied to evaluate prediabetes levels between 
the control and intervention groups. Additionally, 
a post-hoc Scheffe test was conducted for multiple 
comparisons of clinical variables in the intervention 
group post-test, with statistical significance set at 
p < 0.01.
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Results

Sample characteristics.  N = 100

S.NO DEMOGRAPHIC VARIABLE FREQUENCY PERCENTAGE
1 Identification of Data

1. Age (years)
a. 25-35
b. 36-45
c. 46-55
d. 56-65

20

38

27

15

20

38

27

15

2 Gender

a) Male
b) Female

30

70

30

70
3 Marital status

a. Married
b. Unmarried
c. W i d o w /

Widower

d. Separated

51

28

12

9

51

28

12

9

4 Religion

a. Hindu
b. Muslim

c. Christian

57

25

18

57

25

18
5 Type of family

a. Nuclear Family
b. Joint family

c. Extended family

53

41

6

53

41

6
6. Educational status

a. Primary
b. Secondary
c. H i g h e r

Secondary
d. Collegiate

16 

27

21

36

16

27

21

36
7 Occupational status

a. RegularEmployee

b. Contract Employee

48

52

48

52
8. Type of work

a. Sedentary Work
b. Moderatework
c. Heavy work

26

41

33

26

41

33
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9. Monthly income 

a. BelowRs.1000
b. Rs.10001 – Rs.20000
c. Rs.20001-Rs.30000

d. above Rs.30001

35

39

18

8

35

39

18

8
10 Dietary pattern

a. Vegetarian
b. Non vegetarian

26

74

26

74
11. Practice of exercise

a) Routine

b) Not Routinely

20

80

20

80

12 Smoking status

a) Active

b) Passive

c) No Smoking

21

13

66

21

13

66

13 Alcohol consumption

a) Yes

b) No

31

69

31

69

14 History of Hyper cholesterol

a) Yes

b) No

35

65

35

65

15 History of Hypertension

a) Yes

b) No

68

32

68

32
16 Family history of Diabetes 

Mellitus

a) Yes

b) No
61
39

61
39

17 Body Mass Index

a) Underweight (below 8.5)

b) Healthy weight (18.5-24.9)

c) Over weight (25.0-29.9)

d) Obesity (30.0 and above)

0

64

36

0

0

64

36

0

18 Waist Circumference

a) Low risk(M-80-99 cm, F- 70-
89cm)
b) High risk(M- 100-120 cm,
F-90-110 cm)
c) Very high risk(M- Above
120cm, F- Above110cm)

73

26

01

73

26

01
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Overall among the sample100 participants, the 
majority (38%) were between 36–45 years of age, 
and mostly were females (70%). More than half 
(51%) were married, and the predominant religion 
was Hinduism (57%). Most participants belonged to 
nuclear families (53%) and had collegiate education 
(36%). Employment status was almost evenly split 
between regular (48%) and contract (52%) employees, 
with most engaged in moderate (41%) or heavy (33%) 
work. The majority (74%) earned below ₹20,000 per 

month and followed a non-vegetarian diet (74%). Only 
20% reported exercising routinely. Most participants 
were non-smokers (66%), while 31% consumed 
alcohol. A significant proportion had a history of 
hypercholesterolemia (35%) and hypertension (68%), 
and 61% reported a family history of diabetes. Based 
on BMI, 64% were within a healthy range and 36% 
were overweight. Regarding waist circumference, 
73% were categorized as low risk and 26% as high 
risk.

Assessment of the Effectiveness of Adjuvant Therapy on Fenugreek Seed Powder Among 
Prediabetes Hospital Employees.

Sl.No Clinical Profiles Pretest Posttest t test P value
Mean SD Mean SD

1 Body weight 69.36 0.6 65.01 0.6 4.9947 <0.05
2 BMI 24.59 0.2 22.99 0.2 6.6341 <0.05
3 Waist Circumference 86.95 1.1 82.26 1.0 3.1410 <0.05
4 Glucose Profile

a. HbA1C 5.84 0.0 5.35 0.0 19.8691 <0.05
b. FBS 117.75 0.8 95.18 0.6 22.2144 <0.05
c. Oral Glucose Tolerance 165.98 1.6 139.14 1.5 11.8840 <0.05

5 Lipid Profile 
a. Total Cholesterol 229.33 1.6 196.86 2.3 11.6276 <0.05
b. Triglycerides 179.50 2.6 153.84 2.1 7.6298 <0.05
c. HDL 41.85 0.7 61.80 1.5 11.9999 <0.05
d. LDL 168.09 2.0 142.07 2.1 8.8442 <0.05

The table shows the pretest and the posttest mean 
of the clinical parameters of blood sugar level among 
prediabetic hospital employees. The table shows that 
there is mean reduction in all the clinical profiles after 
the administration of the fenugreek seed powder. The 
mean difference in Body weight is 4.35, BMI is 1.6, 
Waist Circumference is 4.68   HbA1C is 0.49, FBS   is 
23,   Oral Glucose Tolerance is 26.84, Total Cholesterol 
level is 32.47, Triglycerides is 25.66 and LDL is 26.2. 
There is an increased mean for HDL of 19.95. The 
difference was statistically significant at P < 0.05.this 
shows that fenugreek seed powder administration 
had significant reduction in the clinical profiles hence 
the research hypothesis H1 is accepted. 

Discussion

The findings of this study indicate that the 
daily intake of fenugreek seed powder produced 
a statistically significant improvement in both 

glycemic control and lipid profile parameters among 
prediabetic hospital employees. The hypoglycemic 
effect of fenugreek can be attributed to its rich 
soluble fiber content, particularly galactomannan, 
which slows gastric emptying and reduces intestinal 
glucose absorption, thereby preventing postprandial 
hyperglycemia. Additionally, the presence of 
4-hydroxyisoleucine, an amino acid unique to
fenugreek, plays a crucial role in stimulating
pancreatic insulin secretion and enhancing
peripheral glucose utilization, contributing to
improved glucose homeostasis (Patwardhan et al.,
2019)28.24. Moreover, the observed increase in HDL
cholesterol and the decrease in LDL cholesterol and
triglyceride levels suggest potential cardio protective
effects, consistent with the findings of Khan et al.
(2021). These improvements not only indicate better
metabolic regulation but also a reduced risk of
cardiovascular complications, which are commonly
associated with prediabetes and metabolic syndrome.
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Importantly, the intervention was cost-effective, 
safe, and well-tolerated by participants, with no 
reported adverse effects. Given its accessibility and 
ease of administration, fenugreek seed powder 
can be recommended as an effective adjunct to 
lifestyle modification programs. This makes it a 
feasible option for large-scale community-based and 
workplace wellness initiatives aimed at preventing 
the progression from prediabetes to type 2 diabetes 
mellitus29,11,14.

Results revealed that there was a significant 
decrease in clinical parameters which were found to 
be above normal such as Body weight, BMI, waist 
circumference, HbA1C, FBG, OGT, total cholesterol, 
triglyceride, HDL and LDL. The mean difference in 
Body weight is 4.35, BMI is 1.6, Waist Circumference 
is 4.69   HbA1C is 0.48, FBS   is 23,   Oral Glucose 
Tolerance is 26.84, Total Cholesterol level is 32.47, 
Triglycerides is 25.66 and LDL is 26.2. There is an 
increased mean for HDL of 19.95. The difference 
was statistically significant at P < 0.05. This shows 
that fenugreek seed powder administration had 
significant reduction in the clinical profiles hence 
the research hypothesis H1 is accepted. Zaw et al. 
(2021) conducted a national survey in Myanmar to 
assess the prevalence and risk factors of diabetes and 
prediabetes. Using multistage proportional cluster 
sampling, 8,575 participants from 52 townships were 
included. Ethical approval was obtained from the 
Department of Medical Research (Lower Myanmar). 
Fasting plasma glucose and a 2-hour OGTT were used 
for diagnosis, along with interviews on lifestyle and 
anthropometric measurements. Data were analyzed 
using STATA version 13 with multinomial logistic 
regression. The study found a 10.8% prevalence 
of diabetes (11.5% males, 9.2% females) and 
19.7%prevalence of prediabetes(16.5% males, 23% 
females).Older age, larger waist circumference, and 
higher triglyceride levels were significant risk factors.
The findings of this study highlight several important 
directions for future research. More diligent study 
designs, particularly randomized controlled trials, 
are needed to verify the causal effect of fenugreek 
on glycemic control and to address potential 
confounding factors. Long-term follow-up studies 
would help determine whether the improvements 
in blood glucose observed over three months are 
sustained over time. Research involving varied doses 

of fenugreek could clarify the optimal therapeutic 
amount, whilst studies conducted in more diverse 
populations would enhance the generalizability 
of the results beyond hospital employees. Besides, 
future investigations should include broader 
metabolic indicators—such as HbA1c, lipid profiles, 
and insulin resistance measures which help in 
provide a more comprehensive understanding of the 
intervention’s physiological impact. Strengthening 
adherence monitoring and assessing dietary and 
lifestyle influences will further improve the accuracy 
of findings. At last, exploring the underlying 
mechanisms of fenugreek’s hypoglycemic effects and 
examining its practical application in community 
and workplace health programs may offer valuable 
insights for advancing diabetes prevention strategies.

Ethical and Safety Considerations:

Participant safety was closely monitored 
throughout the intervention period. Regular follow-
up appointments and telephone callbacks were 
conducted to identify any adverse events or side 
effects, including dizziness, drowsiness, headache, 
or symptoms of hypoglycemia. All participants were 
informed about potential reactions and instructed 
to report any concerns immediately, ensuring 
continuous monitoring and prompt management. 
The costs associated with biochemical assessments, 
including lipid profiles and HbA1c testing, were 
fully supported by the principal investigator in 
collaboration with the hospital. HbA1c analysis was 
facilitated through institutional support funded by 
the Chairman of the College of Nursing, while lipid 
profiling was conducted using a cholesterol analyzer 
available at the facility. Blood glucose measurements 
were obtained using the BeatO monitoring device, 
which provided both cost efficiency and reliable 
accuracy for repeated glucose assessments.

Conclusion

Medicinal plants have played an important 
role in treating and preventing a various diseases 
throughout the world. Fenugreek seed powder has 
an effect to reduce the blood sugar level. The study 
assessed the effectiveness of fenugreek seed powder 
on the blood sugar level of Prediabetic hospital 
employees. The findings of the present study revealed 
that fenugreek seed powder was highly effective. 
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After the administration of fenugreek seed power, 
the samples become familiar and found themselves 
comfortable and expressed satisfaction and they 
shared their experiences with the family members 
and others. They recommended others to follow the 
same. This ensures that administration of 05 grams 
of fenugreek seed powder daily helps to reduce 
the clinical profiles on blood sugar level among 
Prediabetic hospital employees and also it will help 
to reduce morbidity and mortality rate of employees 
with diabetes to live a healthy life.

Thus it can be concluded that administering 
fenugreek seed powder is one of the easy, cost effective 
and simple non-pharmacological interventions to 
solve the problems of subjects with Prediabetes.

Funding: This study did not receive financial 
support from any government or non-government 
organizations.

Conflict of Interest

The authors declare that there is no conflict of 
interest in this study.

References

1. Hossain MJ, Al-Mamun M, Islam MR. Diabetes
mellitus, the fastest growing global public health
concern: Early detection should be focused. Health
Sci Rep. 2024;7(3):e2004. doi:10.1002/hsr2.2004.
PMID:38524769; PMCID:PMC10958528.

2. Kaveeshwar SA, Cornwall J. The current state of
diabetes mellitus in India. Aust Med J. 2014;7(1):45–48.
doi:10.4066/AMJ.2013.1979.

3. Ramachandran A, Snehalatha C, Ma RC. Trends in
prevalence of diabetes in Asian countries. World J
Diabetes. 2012;3(6):110–117. doi:10.4239/wjd.v3.i6.110.

4. Rahman MS, Hossain KS, Das S, Kundu S, Adegoke
EO, Rahman MA, Hannan MA, Uddin MJ, Pang MG.
Role of insulin in health and disease: an update. Int J
Mol Sci. 2021;22(12):6403. doi:10.3390/ijms22126403.
PMID:34203830; PMCID:PMC8232639.

5. Gondg J, et al. Effect of fenugreek on hyperglycaemia
and hyperlipidemia in diabetes and prediabetes.
J Ethnopharmacol. 2016;194:260–268. doi:10.1016/j.
jep.2016.08.003.

6. Gaddam A, et al. Role of fenugreek in the prevention
of type 2 diabetes mellitus in prediabetics. J Diabetes
Metab Disord. 2015;14:74. doi:10.1186/S40200-015-
0208-4.

7. Chauhan S, Khatib MN, Ballal S, Bansal P, Bhopte
K, Gaidhane AM, Tomar BS, Ashraf A, Kumar MR,
Chauhan AS, Shabil M, Jena D, Bushi G, Satapathy
P, Jain L, Jaiswal V, Pant M. The rising burden of
diabetes and state-wise variations in India: insights
from the Global Burden of Disease Study 1990-2021
and projections to 2031. Front Endocrinol (Lausanne).
2025;16:1505143. doi:10.3389/fendo.2025.1505143.
PMID:40421244; PMCID:PMC12104079.

8. Egles MJ. Fenugreek in the prevention of diabetes
in prediabetic individuals. J Diabetes Metab Disord.
2015;14:74. doi:10.1186/s40200-015-0208-4.

9. Rafraf M, Malekiyan M, Asghari-Jafarabadi M,
Aliasgarzadeh A. Effect of fenugreek seeds on serum
metabolic factors and adiponectin levels in type 2
diabetic patients. Int J Vitam Nutr Res. 2014;84(3–
4):196–205.

10. Tripathy JP, et al. Prevalence and risk factors of
diabetes in a large community-based study in North
India: results from a STEPS survey in Punjab, India.
Diabetol Metab Syndr. 2017;9:8. doi:10.1186/s13098-017-
0207.

11. Kurian B, Qurieshi MA, Ganesh R, Leelamoni K. A
community-based study on knowledge of diabetes
mellitus among adults in rural Kerala. Int J Non-
Communicable Dis. 2016;1(2):59–64. Available from:
http://www.ijncd.org/text.asp?2016/1/2/59/191925.

12. Thankappan KR, Mini GK, Sarma PS, Varma RP.
Incidence of type 2 diabetes among industrial workers
in Kerala, India. Int J Diabetes Dev Ctries. 2016;1–6.

13. Daivadanam M, Absetz P, Fisher EB, Philip NE,
Mathews E, Oldenburg B. Lifestyle change in
Kerala, India: needs assessment and planning for a
community-based diabetes prevention trial. BMC
Public Health. 2013;13:95. doi:10.1186/1471-2458-13-95.

14. Zhang Z, Tan Q, Zhang J, Wang X, Wang Q. Clinical
outcomes of drug-coated balloon for treatment
of de novo coronary artery disease with and
without diabetes. Saudi Med J. 2022;43(12):1347–
1353. doi:10.15537/smj.2022.43.12.20220534.
PMID:36517061; PMCID:PMC9994511.

15. Abraham TM, Fox CS. Implications of rising
prediabetes prevalence. Diabetes Care. 2013;36(8):2139–
2141. doi:10.2337/dc13-0792.

16. Tabák AG, et al. Prediabetes: a high-risk state for
developing diabetes. Lancet. 2012;379(9833):2279–2290.
doi:10.1016/S0140-6736(12)60283-9.

17. Ramachandran A, Snehalatha C. Current scenario
of diabetes in India. J Diabetes. 2009;1(1):18–25.
doi:10.1111/j.1753-0407.2008.00004.x.



75International Journal of Nursing Education / Vol. 18 No. 1, January-March 2026

18. Kaur M, Singh N, Sharma G, Singh D. Effect of fenugreek
on glycaemic control in diabetic patients. Int J Basic
Clin Pharmacol. 2016;5(2):378–383. doi:10.18203/2319-
2003.ijbcp20160748.

19. Neelakantan N, Narayanan M, de Souza RJ, van Dam
RM. Effect of fenugreek (Trigonella foenum-graecum
L.) intake on glycemia: a meta-analysis of clinical trials.
Nutr J. 2014;13:7. doi:10.1186/1475-2891-13-7.

20. Marks M. Fenugreek lowers blood sugar and
cholesterol. Food News. 2014 Jan 19.

21. Moradi Kor N, Didarshetaban MB, Saeid Pour HR.
Fenugreek (Trigonella foenum-graecum L.) as a
valuable medicinal plant. Int J Adv Biol Biomed Res.
2013;1(8):922–931. Available from: http://www.ijabbr.
com.

22. Gupta A, Gupta R, Lal B. Effect of Trigonella foenum-
graecum seeds on glycaemic control and insulin
resistance in type 2 diabetes mellitus: a double-blind
placebo-controlled study. Pak J Biol Sci. 2011;14(1):13–
24. PMID:11868855.

23. Boaz M, Leibovitz E, Bar Dayan Y, Wainstein J.
Functional foods in the treatment of type 2 diabetes:
olive leaf extract, turmeric and fenugreek—a qualitative
review. Funct Foods Health Dis. 2011;1(11):473–486.

24. Kassaian N, Azadbakht L, Forghani B, Amini M.
Effect of fenugreek seeds on blood glucose and lipid

profiles in type 2 diabetic patients. Int J Vitam Nutr Res. 
2009;79(1):34–39. doi:10.1024/0300-9831.79.1.34.

25. Sauvaire Y, et al. 4-Hydroxyisoleucine: a novel amino
acid potentiator of insulin secretion. PubMed. 2009.
Available from: www.sigmaaldrich.com/catalog/
product/sigma/50118.

26. Basch E, et al. Therapeutic applications of fenugreek.
Altern Med Rev. 2003;8(1):27–39.

27. Blumenthal M, Busse WR, Goldberg A, et al., editors.
The Complete Commission E Monographs: Therapeutic
Guide to Herbal Medicines. Boston, MA: Integrative
Medicine Communications; 2006. p.130.

28. Bordia A, Verma SK, Srivastava KC. Effect of ginger
and fenugreek on blood lipids, sugar, and platelet
aggregation in coronary artery disease. Prostaglandins
Leukot Essent Fatty Acids. 2001;56(5):379–384.

29. Galiardino J. A model educational programme
for people with type 2 diabetes. Diabetes Care.
2001;24(6):1001–1007.

30. Gupta A, Gupta L, Gupta R. Effect of Trigonella
foenum-graecum seeds on glycaemic control and
insulin resistance in type 2 diabetes mellitus. J Assoc
Physicians India. 2001;49:1057–1061.

31. International Diabetes Federation (IDF). India is world
diabetes capital. Nightingale Nurs Times. 2009;5(8):13.




