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Abstract:
Background and Objectives: Type 2 diabetes is one of the most serious chronic diseases, and diabetic people are more likely to be
exposed to cardiac, neurological, renal and ocular complications. High level of triglycerides is the most common form of
dyslipidemia in type 2 diabetes. Also, Glycosylated hemoglobin (HbA1c) is a glucose marker for diagnosing type 2 diabetes.
Therefore, the purpose of this paper was to conduct a comparative study on the effect of pears and Psyllium Powder on triglycerides
and HbA1c in patients with type 2 diabetes
Materials and Methods: In this quasi-experimental study, 120 patients were randomly selected from among type II diabetic patients
who were under the care of Imam Khomeini Diabetes Clinic in Zabol. They were divided into three groups of control, pear takers,
and psyllium powder takers.The purpose of the research was explained and informed consent of the patients were obtained. After
measuring fasting blood glucose, triglyceride, and HbA1c,pear grouptook 300 mg of pears per day and psyillium group took 28 g of
the fluid twice a day for one month.After the end of the study period, all pre intervention indices were measured again and the data
were analyzed.
Results: The mean of HbA1c decreased by 0.96 after taking pears. The mean of triglyceride decreased by 34.9% after taking
pears.As a result, eating pears decreases the amount of triglyceride and HbA1c in patients with type 2 diabetes.
The mean of HbA1c decreased by 0.47 after taking psyllium powder. The mean of triglyceride decreased by 42.98 after taking
psyllium powder.It can be concluded thatpsyllium powder reduces triglyceride and HbA1c levels in patients with type 2 diabetes.
Conclusion: Pears and psyllium powder have a significant effect on the reduction of triglyceride and HbA1c in patients with type 2
diabetes. However, pears were more effective than psyllium in the reduction of triglyceride and HbA1c in patients with type 2
diabetes.Pears, along with other commonly used treatments, can be used as a complementary therapy for type 2 diabetic patients.
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INTRODUCTION:
Diabetes is a chronic, heterogeneous disease
characterized by impaired insulin secretion due to beta
cell dysfunction in the pancreas and increased insulin
resistance (1). This can lead to many problems,
including vascular, ocular, and renal complications.
This is a great dilemma for the patient as well as the
society (2) and it lowers life expectancy by one third (3
and 4). The prevalence of diabetes is estimated to be
285 million worldwide in 2010, and it is likely to
increase to 439 million by 2030 (5), 90-95% of which
willsuffer from type 2 diabetes (6).Despite significant
advances in diabetes therapies over the past three
decades, the outcomes are still far from the optimum
level of treatment, and it has a bad effect on the quality
of life of the patients (7). Various reasons have been
cited for failing to achieve therapeutic goals, including
non-observance of the principles of treatment by the
patient, and improper drugs prescribed by doctors. [8]
Recently, a new index has been proven to rapid
detection of insulin resistance. It is Triglyceride and
Glucose Index (TyG). This index is easy to apply in
clinical settings, because it is based on routine tests,
such as fasting triglyceride level and glucose level. So,
there is no need for insulin level testing. (9)
Triglyceride of blood are derived from carbohydrate
sources. The energy in the food is not immediately
used by the body, but it is converted into triglyceride
and stored in fat cells (10). Triglyceride level usually
remains high for a few hours after a meal. Since the
most common form of dyslipidemia in type 2 diabetes
is high triglyceride level and HDL reduction, it is
important to measure post-meal values for
investigating hypertriglyceridemia in diabetic patients
(11). In this regard, insulin resistance, the
pathophysiologic characteristic of the metabolic
syndrome and type 2 diabetes, is associated with
obesity and cardiovascular complications. One of the
consequences of insulin resistance metabolic syndrome
is hypertriglyceridemia, which causes changes in other
lipid components such as HDL. Therefore, the ratio of
triglyceride to HDL-C (triglyceride/HDL-C) may be
used as a separate scale (12). Type 2 diabetes is often
associated with dyslipidemia, and altered fatty acid
composition in the serum and adipose tissue lipids (13).
In addition, glycosylated hemoglobin (HbA1c) is a
glucose marker for the diagnosis of type 2 diabetes,
which is necessary to diagnose and display glycemic
control in both type 1 and type 2 diabetes. The result of
the HbA1c test; the average glycemic level is at least
100 days and is a measure for the progression of macro
and microvascular complications of diabetes. (14, 15
and 16).The relationship between HBA1c and blood
glucose has been documented in previous studies and
shows the direct relationship between these two
factors. However, some studies have not confirmed this
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relationship (17, 18, and 19). According to the positive
role of fiber, it can be suggested to use fruit with fiber
content like pears. Studies have confirmed the antiinflammatory and antimicrobial properties of
compounds which are extracted from pears. These are
as follows: phenolic compounds in pear juice,
chlorogenic acid, epicatechin, catechin, gallic acid,
caffeic acid, ferulic acid, pro-cyanidines and routine
(20).Type 2 diabetic patients face significant
problems.High levels of triglyceride and HbA1c index
have a direct relationship with diabetes. Also, high
levels of triglyceride affect other lipid components,
such as HDL, and it also lowers HDL levels. A report
confirms the positive effects of pears on blood
lipoprotein levels (21, 22, and 23). The present study
sought to investigate the effects of pears on the indexes
oftriglyceride and HbA1c in patients with type 2
diabetes.
MATERIALS AND METHODS:
The present study was a quasi-experimental study with
pre-test and post-test. A randomized sampling was
performed among 120 people with type 2 diabetes who
referred to Imam Khomeini Hospital in Zabol. The
criteria for entering the study include: age over 40 (24),
suffering type 2 diabetes, lack of drug abuse record
(25).Exclusion criteria include: known metabolic
disorders (hypothyroidism and hyperthyroidism) (25),
neuromuscular
diseases
causing
constipation
(Parkinsonism and multiple sclerosis, stroke (26), and
migration or death (26 and 27). It should be noted that
at the time of research implementation, if any of the
research samples did not observe the participation
terms, it would be excluded from the study, and
another sample would randomly be entered into the
study.
The instruments for collecting data included a
demographic questionnaire, a Dutch biochemical
AutoAnalyzerSelectraProM
device
for
conductingtriglyceride, HbA1c, and FBS tests. First,
the patients were referred to the lab in order to measure
the fasting blood glucose, triglyceride and HBA1c.
HBA1C test was performed by Selectra method using a
Pishtaz kit with a normal range (4-6). Triglyceride test
was performed by Selectra method usingHayan Kit
with a normal range (less than 200 mg / dl). After the
initial tests and evaluations, for one month (16), the
patients of intervention group (A) received pears after
serving lunch (300 mg / day).The second intervention
group (B) receivedpsyllium powder of 5 grams
dissolved with 28 grams of liquid twice a day after
lunch (21 and 28).During the course of one month,
samples were controlled by telephone. If any of the
samples, for some reason, failed to have participation
terms, it would be excluded from the study and would
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be replaced by another subject. HBA1C and
triglyceride were measured after one month of
intervention. Then, the results were compared between
the three groups. In this study, the normalization of
quantitative variables was done using Kalmogorov-
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Smirnov test.Then, based on the normal or non-normal
distribution of the data, parametric tests (t-test) and
nonparametric tests were used. All statistical analyzes
were performed using statistical software SPSS22, and
p-value less than 0.05 was considered significant.

Table (1): Distribution of quantitative variables using Kalmogorov-Smirnov test
Variable
Statistic
Degrees of freedom
Significance level
FBS
126/0
120
000/0
HbA1c
114/0
120
000/0
2hppBS
206/0
120
000/0
Triglyceride
209/0
120
000/0
The table 1 indicates that the significance level is less than 0.05 in the Kalmogorov-Smirnov test. So, nonparametric
tests were used for these variables.
Table (2). Comparison of triglyceride and hemoglobin glycosylated levels between pear group and psyllium
powder group before and after intervention by using covariance test
Standard deviation +
Standard deviation + Mean
Significance
Intervention
Variable
Mean
(after intervention with pears)
level
(Before intervention)
7/53±1
000/0
HbA1c
6.57±0.78
Pears
238/8±62/42
203/26±19/51
000/0
Triglyceride
7/53±0/50
7/06±0/48
000/0
HbA1c
Psyllium
powder
238/8±62/42
195/86±16/64
000/0
Triglyceride
RESEARCH FINDINGS:
According to the obtained data, the youngest and the
oldest subjects of the study were 40 and 63 years old,
respectively. Most of the research units were female
(50.8%) and the rest were male (49.2%). The studied
patients in terms of occupation were in three
categories; government employee, self-employed, and
unemployed. The highest frequency was in the case of
unemployedgroup with 65 people (54.1%). In terms of
education, they were divided into three classes; below
the diploma, diploma and higher education. The
highest frequency was in the diploma class with 45
people (37.5%).
According to the above table 2, significance level less
than 0.05 indicates that there is a significant difference
between before and after intervention.The Mean of
HbA1c was 7.53 before the intervention with pears.
The amount reduced by 0.96 after the intervention and
reached 6.57. As a result, pear intervention has been
effective in reducing HbA1c levels in patients with
type 2 diabetes. Also, there was a significant difference
between the levels of triglyceride before and after the
intervention. The mean of triglyceride before the
intervention was 238.8. It reduced by 34.9 and reached
203.90 after the intervention with pears. It is possible
to conclude that pear intervention reduces triglyceride
levels in patients with type 2 diabetes.
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According to the above table, the significance level of
psyllium powder which is less than 0.05 indicates that
there is a significant difference between the pre
intervention and post intervention stages.The mean of
HbA1c variable before intervention was 7.53. After
intervention it is 7.06 which is decreased by 0.47. As a
result, psyllium powder was effective in decreasing
HbA1c levels in patients with type 2 diabetes. There
was a significant difference between triglyceride levels
before and after intervention of psyllium powder.Mean
of triglyceride before intervention was 228.8. After
intervention with psyllium powder, it is 195.82, which
indicates a reduction by 42.98. It can be concluded that
the use of psyllium powder decreases triglyceride
levels in patients with type 2 diabetes.
Discussion and conclusion
Significant differences in the values of HbA1c and
triglyceride in pear, psyllium powder, and control
groups indicate the effect of these interventions in the
studied indices.
Based on the results, the mean of HbA1c in patients
with type 2 diabetes was 7.53 ± 1 before intervention,
and after intervention with pear powder, it was 6.57 ±
0.78 (p = 0). This indicates a decrease of 0.98 in
HbA1c after using pears. So, pears are effective in
reducing HbA1c levels. Also, the mean of HbA1c in
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patients with type 2 diabetes before intervention was
7.53 ± 1, and after intervention with psyllium powder,
it was 7.06 ± 0.48 (p = 0).This indicates a decrease of
0.47 in the amount of HbA1c after using psyllium
powder. So, the use of psyllium powder is effective in
reducing HbA1c levels. However,psyllium powder is
less effective than pears on the HbA1c level. Although
no research has been done on the effect of pears on
HbA1c levels, there are some cases that highlight the
effects of other substances on HbA1c level.In a study
by Rahimi et al in 2016 entitled "The Effect of Bread
and Turmeric on the Level of HbA1c, Fasting Blood
Glucose and Lipid Profiles in Diabetic Subjects ", they
showed that there was a significant decrease in HbA1c
levels in the bread and turmericgroup (29). These
findings were consistent with the results of this study.
Also, Tabatabaiet al studied the effect of erythromycin
and metoclopramide on type II diabetic patients. In
their study, HbA1c levels increased and, in fact, there
was no significant difference between the two groups
(P> 0.05) (30).However, this study confirms that the
use of pears in patients with type 2 diabetes is effective
in reducing HbA1c due to its effects on fiber of the
body.
Another finding showed that the mean of triglyceride
level before the intervention was 238.8 ± 62.42 and
after intervention with pears, it was 203.90 ± 19.51 (P
= 0). This shows 34.9% decrease in Triglyceride after
intervention with pears. This indicates that pears are
effective in reducing triglyceride levels. Also, the mean
of triglyceride in patients with type 2 diabetes before
the intervention was 238.8 ± 62.42 and after
intervention with psyllium powder, it was 591.28 ±
16.64 (p = 0). This shows a 42.9% reduction
inTriglyceride after the use of psyllium powder. This
indicates that the use of psyllium powder is effective in
reducing the level of triglyceride in these patients. In a
study conducted byNaqdiBadi et al in 2003, the aim of
the study was to investigate the effects
ofPlantagoPsyllium on triglyceride, blood glucose and
constipation in diabetic patients. The research sample
was 125 patients with type 2 diabetes. The patientstook
5 grams of seedlings ofplantagopsyllium three times a
day for 6 weeks. The results showed that
plantagopsyllium shellis hydrocolloidfiber, and that the
fiber has a significant effect on the reduction of
cholesterol, lipids, and glucose levels in diabetics.It
also treats constipation and reduces the risk of Colon
cancer. Also, total cholesterol, LDL-C, and plasma
triglyceride levels decreased after 2 weeks of
treatment, while HDL-C levels increased (31). The
findings of this study were consistent with the results
of the present study. Another study by Mahmoodi et al
was conducted with the aim of investigating the effects
of various concentrations of bitter cucumber powder on
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reducing blood glucose, cholesterol and triglyceride in
diabetic male rats. The results showed that the use of
different concentrations of bitter cucumber powder
significantly
decreasedblood
glucose
plasma,
cholesterol and triglyceride (p <0.05). Comparedwith
other concentrations, 5% concentration of the bitter
cucumber was more effective on blood glucose. The
concentration of 1% was more effective on cholesterol
and 2% concentration was more effectiveon
triglyceride (32). The findings of the study are
consistent with the results of the current study.
Consequently, pears, due to the fiber that it contains,
regulates blood glucose and lowers cholesterol.Also, it
is effective in type 2 diabetic people who are sensitive
to insulin, because it contains lower carbohydrates and
calories. The sugar of pears is cellulose, sorbitol. It
does not directly enter the bloodstream, and the
absorption process takes time. Pears are energy source
and its anti-diabetic effect is due to phenolic
compounds that are found in its skin and juice. Since it
is a rich source of antioxidants, it reduces glycosylation
of hemoglobin, and can be effective in reducing the
complications of diabetes. The sugar found in pears is a
complex type of sugar, it has less glycemia and is not
fattening. It also provides the body with the highest
levels of antioxidants.Antioxidant compounds, by
controlling cholesterol biosynthesis, reduce the harmful
blood lipids. Cholesterol synthesis is regulated by
HMG-COA. The reaction of converting HMG-COA to
Mevalonate is influenced by HMG-COA reductase and
NADPH
(Nicatinamideadenine
dinucleotide
phosphate). It is where cholesterol-lowering drugs of
statin family affect. This prevents high blood lipids,
and due to the antioxidant power, it prevents cancer
and heart disease.
Overall, the findings of this study showed that pears
are more effective than psyllium powder in reducing
HbA1c levels in patients with type 2 diabetes. It also is
effective in reducing triglyceride in these patients.
Given the beneficial effects of pears on HbA1c and
triglyceride in diabetic patients, it is recommended to
use pears on the dietary recommendation of type II
diabetic patients in order to reduce their triglyceride
and HbA1c levels in the treatment centers.
REFERENCES:
1.Verougstraete N, Lapauw B, Van-Aken S, Delanghe
J., Veronique S. Volumetric absorptive microsampling
at home as an alternative tool for the monitoring of
HbA1c in diabetes patients. ClinChem Lab Med, 2016:
14(2), 1-8.
2.Shahdadi H, Khomri M, Dindarlou F. The study of
the relationship between mental health and self-

Page 4661

IAJPS 2017, 4 (12), 4658-4663
efficacy in type 2 diabetic patients. Quarterly Journal
of Diabetes Nursing, 2015
3.Ahmann AJ. Guideline and Performance Measures
for Diabetes. Am J Manag Care. 2007:13(2), 41-6.
4.HosseinZadeh Y; Saleh Mohammad Abadi M,
Mousavi A. The Relationship between Mental Health
and Quality of Life in Patients with Diabetes. Nursing
Development in Health, 2016: 7 (1), 31-44.
5.Mansoori A., Shahdadi H., Khomri M., Noshirvani
S., Noshirvani H. Evaluating the effect of vitamin C
intakes on fasting blood glucose and glycosylated
hemoglobin levels in patients with type 2 diabetes.
Journal of Diabetes Nursing, 2016: 4 (3), 40-47.
6.Association AD. Diagnosis and classification of
diabetes mellitus. Diabetes care 2014; 37(Supplement
1):S81-S90.
7.Shahdadi H, Dindar M, Mohammad Pourhadaki R,
Sadegh S, MasinaeiNejad N. The Relationship between
Spiritual Health and Blood Glucose Control in Patients
with Type 2 Diabetes. Journal of Diabetes Nursing,
2015, 3 (2), 44-52.
8.Murugesan N, Shobana R, Snehalatha C, Kapur A,
Ramachandran A. Immediate impact of a diabetes
training programme for primary care physicians—An
endeavour for national capacity building for diabetes
management in India. Diabetes research and clinical
practice 2009; 83(1):140-4.
9.Guerrero-Romero F, Villalobos-Molina R, JiménezFlores JR, Simental-Mendia LE, Méndez-Cruz R,
Murguía-Romero M, et al. Fasting Triglycerides and
Glucose Index as a Diagnostic Test for Insulin
Resistance in Young Adults. Archives of Medical
Research 2016; 47(5):382-7.
10.Boquist S, Ruotolo G, Tang R, Björkegren J, Bond
MG, de Faire U, et al. Alimentary lipemia, postprandial
triglyceride-rich lipoproteins, and common carotid
intima-media thickness in healthy, middle-aged men.
Circulation 1999; 100(7): 723-8.
11.M A, M S, M R. The amount of triglycerides after a
meal in patients with type 2 diabetes and no history of
myocardial infarction. Hormozgan Medical Journal
1389; 11(2):181-8.
12.Quispe R, Martin SS, Jones SR. Triglycerides to
high-density lipoprotein–cholesterol ratio, glycemic
control and cardiovascular risk in obese patients with
type 2 diabetes. Current Opinion in Endocrinology,
Diabetes and Obesity 2016; 23(2):150-6.
13.Kunesová M, Sedlácková B, Bradnová O, Tvrzická
E, Stanková B, SrámkováP, et al. Fatty acid
composition of adipose tissue triglycerides in obese
diabetic women after bariatric surgery: a 2-year follow
up. Physiological research 2015; 64:S155.
14.Verougstraete N, Lapauw B, Van Aken S,
DelangheJ, Stove C, Stove V. Volumetric absorptive
microsampling at home as an alternative tool for the

www.iajps.com

HosseinShahdadi et al

ISSN 2349-7750

monitoring of HbA1c in diabetes patients. Clinical
Chemistry and Laboratory Medicine (CCLM) 2016.
15.Duong JK, Winter W, Choy S, Plock N, Naik H,
Krauwinkel W, et al. The variability in beta‐cell
function in placebo‐treated subjects with type 2
diabetes:
application
of
the
weight‐HbA1c‐insulin‐glucose (WHIG) model. British
journal of clinical pharmacology 2017; 83(3):487-97.
16.Herath H, Weerarathna T, Dahanayake M,
Weerasinghe N. Use of HbA1c to diagnose type 2
diabetes mellitus among high risk Sri Lankan adults.
Diabetes & Metabolic Syndrome: Clinical Research &
Reviews 2016.
17.Rohlfing CL, Wiedmeyer H-M, Little RR, England
JD, Tennill A, Goldstein DE. Defining the relationship
between plasma glucose and HbA1c. Diabetes care
2002; 25(2):275-8.
18.Nathan DM, Kuenen J, Borg R, Zheng H,
Schoenfeld D, Heine RJ. Translating the A1C assay
into estimated average glucose values. Diabetes care
2008; 31(8):1473-8.
19.Derakhshan A, Akhavan M, Karamifar H.
Evaluation of Microalbuminuria 4 to 6 Years
Following Type 1 Diabetes and its Correlation to
Glycemic Control in Children. Iranian Journal of
Pediatrics 2007; 17(3):252-6.
20.Li X, Zhang J, Gao W, Wang H. Study on chemical
composition, anti-inflammatory and anti-microbial
activities of extracts from Chinese pear fruit
(PyrusbretschneideriRehd.). Food and chemical
toxicology 2012; 50(10):3673-9.
21.Tey S, Brown R, Chisholm A, Delahunty C, Gray
A, Williams S. Effects of different forms of hazelnuts
on blood lipids and α-tocopherol concentrations in
mildly hypercholesterolemic individuals. European
journal of clinical nutrition 2011; 65(1):117-24.
22.Yücesan FB, Örem A, Kural BV, Örem C, Turan İ.
Hazelnut consumption decreases the susceptibility of
LDL to oxidation, plasma oxidized LDL level and
increases the ratio of large/small LDL in
normolipidemic
healthy
subjects/Findiktüketiminormolipidemiksagliklikisilerde
LDL'ninoksidasyonaduyarliligini, plazmaokside LDL
düzeyiniazaltirvebüyük/küçük LDL oraniniarttirir.
AnaduluKardiyolojiDergisi: AKD 2010; 10(1):28.
23.Mercanlıgil S, Arslan P, Alasalvar C, Okut E, Akgül
E, Pınar A, et al. Effects of hazelnut-enriched diet on
plasma cholesterol and lipoprotein profiles in
hypercholesterolemic adult men. European journal of
clinical nutrition 2007; 61(2):212-20.
24.Khan SR, Ayub N, Nawab S, Shamsi TS.
Triglyceride profile in dyslipidaemia of type 2 diabetes
mellitus. J Coll Physicians Surg Pak 2008; 18(5):270-3.
25.Pourzanjani SE, Jabarzadezaki M, Naini M,
Fakhrzadeh H. brrsy the impact of foot reflexology
elderly women, constipation severity of Kahrizak

Page 4662

IAJPS 2017, 4 (12), 4658-4663
Charity Foundation. Faculty of Nursing and Midwifery
Journal 2016; 10(14):825-34.
26.Zahedi MJ, Moghadam SD, Abbasi MHB, Morzaei
SMS, pour SS. The Assessment Prevalence of
Functional Constipation and Associated, Factors in
Adults: A Community-based Study from Kerman,
Southeast, Iran (2011-2012). Govaresh 2014; 19:95101.
27.Lucas G. Dietary fibre and childhood constipation.
Sri Lanka Journal of Child Health 2014; 43(4).
28.Diplock A, Charuleux J-L, Crozier-Willi G, Kok F,
Rice-Evans C, Roberfroid M, et al. Functional food
science and defence against reactive oxidative species.
British Journal of Nutrition 1998; 80(S1):S77-S112.
29.Rahimi HR, Mohammadpour AH, Dastani M,
Jaafari MR, Abnous K, Mobarhan MG, et al. The effect
of nano-curcumin on HbA1c, fasting blood glucose,
and lipid profile in diabetic subjects: a randomized
clinical trial. Avicenna journal of phytomedicine 2016;
6(5):567.

www.iajps.com

HosseinShahdadi et al

ISSN 2349-7750

30.Tabatabai, A'zam al-Sadat, Horri, Farmani, Haqiqi,
Sasan.
Comparison
of
Erythromycin
and
Metoclopramide Effects in the Treatment of
Constipation and Blood Glucose Reduction in Patients
with Type 2 Diabetes. Journal of Diabetes and
Metabolism, 2004; 4 (2): 55-61.
31.Budy HN, Vzyayy A. review Brgyah PP. IX 1382;
1(3):24-9.
32.Mahmoudi M, Peyvandi R, tabasomi a, esfahani M.
brrsyPvdrmyvh concentration of watermelon Brbrkhy
blood biochemical factors in diabetic rats. University
of Medical Sciences 1391; 11(1):11-20.

Page 4663

