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Abstract

Many studies have investigated the effect of exercise on diabetes-related factors. The main
purpose of the present study was to compare the effects of continuous and Interval
endurance training on glycemic factors in type 2 diabetic patients in a systematic and meta-
analysis review of Iranian studies. In the present study, databases of Science Direct,

Scopus, science of the Web, SID, Magiran, and Scholar with special keywords from 1380
to 1398 years was searched. After initial screening, the full text of the articles was
evaluated and Inclusion criteria were articles that were analyzed. Two hundred thirty-one
articles were reviewed and 25 articles met the criteria for systematic review and meta-
analysis. Accordingly, 908 diabetic patients were divided into two groups of control and
experimental groups, respectively: 494 and 414, in the experimental group (301 females,
189 males) and the control group (247 females, 136 males). The mean age of the subjects
in the present study was 50 years. The results of the meta-analysis showed that both
interval and continuous exercise improved glucose indexes. (p = 0.001% Cl = -1.24 -0.86,
Z =-10) and insulin (p = 0.001; SE = 0.18, 95% CI = -1.62 -0.917, Z = -7) and insulin
resistance (p = 0.001; SE = 0.05, 95% CI = -0.34 -0.13, Z = -4.52). There was a significant
difference between continuous and interval exercise on glucose and insulin levels (p =
0.002 and p = 0.0001). But there was no difference in insulin resistance (p = 0.42) .

Continues and interval endurance training improves blood glucose, insulin, and insulin
resistance levels. Interval training is more effective in improving glycemic index, although
further studies and higher quality are still needed.
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Extended Abstract

Background and Purpose

Many studies have investigated the effect of exercise on diabetes-related factors.
fasting glucose and insulin and insulin resistance well-known risk factors for type
2 diabetes. Exercise has long been recognized as a cornerstone of diabetic
management and the prevention of incident diabetes. Exercise has long been
recognized as a cornerstone of diabetic management and the prevention of
incident diabetes. For example, the American College of Sports Medicine
currently recommends that individuals with type 2 diabetes expend a minimum
cumulative total of 1,000 kcal per week of energy from physical activities (1). The
main purpose of the present study was to compare the effects of continuous and
Interval endurance training on glycemic factors in type 2 diabetic patients in a

systematic and meta-analysis review of Iranian studies.

Material and Method

In the present study, databases of ScienceDirect, Scopus, science of the Web, SID,
Magiran, and Scholar with special keywords from 1380 to 1398 years was
searched. The outcome, and reported means (or differences between means).
Exclusion criteria were as follows: (1) patients with diabetes type 1; (2) duplicate
publication or subgroup analysis of the included trials; (3) RCTs that did not report
enough data for completing a meta-analysis; and (4) studies with less than 6-
weeks of follow up. Two examiners separately extracted all data. For the variables
of interest, we extracted sample sizes including baseline and post-intervention
standard deviations for the intervention and control groups following the methods
of Cochrane Handbook for Systematic Reviews of Interventions (2). Two authors
separately evaluated the methodological quality of the trials the Down and Blac
of bias tool (3) was used to evaluate the risk of bias of involved trials for the
following study characteristics: random sequence generation (selection bias),
allocation concealment (selection bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias), and other bias.
After initial screening, the full text of the articles was evaluated and Inclusion
criteria were articles that were analyzed. The effect size intervention of each study
was estimated as the difference mean changes in parameters between the training
and control groups during intervention. We completed the analysis using random
effect models [26,28], and the results are shown as the weighted mean difference
(WMD). We statistically evaluated heterogeneity using 12 index [29].
heterogeneity between studies used with meta-regression. The funnel plot used to
assess the publication bias and statistically assessed the bias using the Egger
methods [31,32]. All analyses were conducted using Stata/SE software version
12.0 (Stata; College Station, TX, USA).
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Results

221 articles were selected based on searches in databases, after initial review of
titles and abstracts and removal of irrelevant articles, 120 articles were evaluated.
After reviewing the full text of the remaining articles if the article met the
inclusion criteria, the information was extracted. Thus, a total of 25 articles were
included in the meta-analysis. 19 articles for glucose 19 articles for insulin 10
articles were evaluated for insulin resistance. Accordingly, 908 diabetic patients
were divided into control and experimental groups, respectively, 494 and 414,
respectively. The mean age of the subjects in this study was 50 years. The meta-
analysis of 19 clinical trials conducted on diabetic subjects, including 12
continuous exercise and 7 intermittent exercise studies, showed that continuous
and intermittent endurance training significantly decreased glucose levels (p =
0.001; SE =0.18, 95 % Cl = -1.24 -0.86, Z = -10) in subgroup analysis between
continuous training (p = 0/001; SE = 0.12, 95% CI = -1.43 -0.929, Z =-9.19) and
intermittent training (p = 0/001; SE = 0.12, 95% CI =-1.18 -0.59, Z = -5.93) As
the data in Chart 1 shows, there is a significant relationship between endurance
and periodic exercise and insulin in domestic studies. (P = 0.002).The meta-
analysis of 19 clinical trials of diabetic subjects, including 13 continuous exercise
and 9 periodic exercise studies, showed that exercise training could significantly
improve insulin levels (p = 0.001; SE = 0.18, 95% CI = -1.62 -0.917, Z=-7 ) in
subgroup analysis of endurance training (p = 0/001; SE = 0.2, 95% CI = -1.21 -
0.4, Z = -3.7) and periodic exercise (p = 0.001; SE = 0.2, 95% CI = -3.51 - 2.04,
Z = -7.4) Specified as there is a significant relationship between endurance and
periodic exercise and insulin in studies conducted in the country (p <0.001). =
0.0001).The number of studies that examined the effect of insulin resistance
changes on the present study was 10 studies, 7 studies endurance training and 3
periodic exercise studies showing that overall exercise training can significantly
improve insulin resistance levels (p <0.001 SE = 0.05, 95% CI =-0.34 -0.13, Z =
-4.52) in subgroup analysis of endurance training (p = 0/001; SE = 0.2, 95% CI =
-.29 -0.08, Z = - 3.5) and intermittent exercise (p = 0/001; SE = 0.05, 95% CI = -
1.5-0.6, Z = -4.5) was identified.

Conclusion

present meta-analysis show that both periodic exercise and endurance training
decrease glucose, insulin, and insulin resistance. More partially, regular exercise
reduced blood glucose and insulin levels, and continued endurance training
reduced insulin resistance. Studies have shown that endurance exercise can
decrease fasting blood glucose, insulin and insulin resistance in patients with type
2 diabetes (3-7).. The reasons for the major change in glycemic indexes in diabetic
patients after intermittent exercise include increased protein content of insulin
receptors and increased protein kinase B activity, which plays a key role in
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transmitting insulin signaling, which results in decreased blood glucose in
diabetics (18).). In fact, greater power efficiency in non-interfering peripheral
muscles with increased cardiopulmonary capacity is the main characteristic of
periodic exercises, which is preferred to continuous training. Because in
continuous exercise due to the phosphocreatine fraction and the use of myoglobin-
bound oxygen stores, blood lactate levels increase, while at intervals between
intense exercise intervals during phosphocreatine and myoglobin recovery, lactate
concentrations decrease in blood. It works (47). Intermittent exercises can produce
maximum pressure without using anaerobic metabolism and lactic acid
accumulation (18).

Article Message

Based on the present study, it is recommended that due to the small number of
studies conducted on the effect of interval training on the other hand, the greater
effectiveness of this type of exercise on insulin resistance in type 2 diabetic
patients, in future research, more attention should be paid to these training.
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the systematic review and meta-analysis
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Study
ID

Endurance Training
Khorshidi et al (1390)
Mogharnesi et al (1391)
Parsiyan et al (1392)

Mir et al (1392)

Musaviyan (1392)

Nezam dust et al (1393)
Motahari-Tabari et al (1393)
Azizi et al (1394)

Afshun pur et al (1394)
Aghamohamadi et al (1394)
Gholaman et al (1395)
Shahrjerdi et al (1397)
Subtotal (I-squared = 72.6%, p = 0.000)

Interval Training
Sharifabadi et al (1389)
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Suri et al (1390)
motalebi et al (1391)
Ghardashi et all (1393)
Bazyar et al (1394)
Abedi et al (1395)
llkhani et al (1395)
Subtotal (I-squared = 77.3%, p = 0.000)

—_——

Heterogeneity between groups: p = 0.233
Overall (I-squared = 73.5%, p = 0.000)

ES (95% Cl)

-34,51 (-62.26, -6.76)
-50.87 (-87.64, -14.10)
-38.00 (-76.50, 0.50)
-2.83 (-11.88, 6.22)
-11.26 (-19.58, -2.94)
-22.10 (-46.28, 2.08)
-25.36 (-31.31, -19.41)
-67.25 (-117.89, -16.61)
-28.44 (-55.38, -1.50)
-14.46 (-18.85, -10.07)
-45.50 (-63.71, -27.29)
-21.85 (-47.98, 4.27)
-17.41 (-20.32, -14.49)

-30.04 (-72.49, 12.41)
-17.92 (-56.03, 20.19)
-45.33 (-87.84, -2.82)
-23.59 (-36.15, -11.03)
-68.13 (-99.63, -36.63)
-68.78 (-100.03, -37.53)
-2.75 (-15.96, 10.46)
-22.55 (-30.48, -14.62)

-18.02 (-20.76, -15.28)

%
Weight

0.97
0.55
0.51
9.15
10.83
128
21.19
0.29
1.03
38.89
2.26
1.10
88.07

0.42
0.52
0.42
4.75
0.76
0.77
4.30
11.93

100.00
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Figure 1- Accumulation of the effect of continuous and Interval exercise on fasting

glucose levels
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Figure 2 - Comparison of the effect of continuous and interval training on blood

glucose
Study %
D ES (95% CI) Weight
Endurance Training E
Shahrjerdi et al (1387) —_— 3.28 (-7.75,1.18)  0.64
Shavandi et al (1389) —_— -2.58 (-5.50, 0.34)  1.49
Khorshidi et al (1390) ——t -1.61(-3.84,0.62) 255
Mir et al (1392) — 0.31(-1.29,0.67)  13.17
Parsiyan et al (1392) |—— -0.02 (-1.07, 1.03) 11.42
musaviyan (1392) —_— 0.13(-4.72,4.46)  0.60
mogharnesi et al (1393) —_— -1.69 (-5.64, 2.26) 0.81
Nezam dust et al (1393) —_— -1.80 (-5.84,2.24)  0.78
Motahari-Tabari et al (1393) : -3.11 (-10.45, 4.23) 0.24
Azizi et al (1394) e E— -1.75(-5.78,2.28)  0.78
Afshun pur et al (1394) B — -4.21(-7.97,-0.45) 0.89
Aghamohamadi et al (1394) —_—— 0.75(-4.13,2.64) 110
Gholaman et al (1395) - -0.91 (-1.46, -0.36)  42.13
Subtotal (I-squared = 0.0%, p = 0.564) |<> -0.81(-1.22,-0.41) 76.60
|
Interval training i
Suri et al (1390) —_— . -9.51 (-14.32, -4.70) 055
Ghardashi et all (1393) — -1.75(-3.44, 0.06) 4.43
Bazyar et al (1394) - -2.39 (-3.66,-1.12) 7.83
Abedi et al (1395) — -2.38(-3.77,-0.99) 659
lkhani et al (1395) — 191 (-4.68,0.86) 165
Sharifabadi et al (1397) —_— ! 6.20 (-8.52,-3.88) 2.35
Subtotal (I-squared = 72.7%, p = 0.003) <> : -2.78 (-3.52, -2.05)  23.40
|
Heterogeneity between groups: p = 0.000 :
Overall (I-squared = 64.0%, p = 0.000) o) -1.27 (-1.63,-0.92)  100.00
'
'
T * T
-14.3 0 14.3
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Figure 3 - Accumulation diagram of the effect of continuous and interval training
on blood insulin levels
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Study %
D ES (95% Cl) Weight
i
Endurance Training !
Shavandi et al (1389) %J— -0.36 (-2.02, 1.29) 0.39
Mir et al (1392) - -0.14 (-0.25, -0.03) 91.26
Nezam dust etal (1392) —_— -1.26 (-2.23, -0.29) 112
Aghamohamadi et al (1394) —_— i -2.12(-3.27,-0.97) 0.80
Azizi et al (1394) —_— -2.23(-3.86, -0.61) 0.41
Afshun pur et al (1394) B e i -2.10(-3.45, -0.74) 058
Gholaman et al (1395) : -1.40 (-3.31, 0.51) 0.29
Subtotal (I-squared = 81.0%, p = 0.000) 0 -0.19 (-0.30, -0.09) 94.85
'
i
Interval training :
Ghardashi et all (1393) —_—— -1.59 (-2.91,-0.27) 0.61
Bazyar et al (1394) _0_3 -1.00 (-1.69, -0.31) 2.22
Abedi et al (1395) —_— -1.00 (-1.67, -0.32) 232
]
Subtotal (I-squared = 0.0%, p = 0.712) <> ! -1.07 (-1.52, -0.61) 5.15
'
Heterogeneity between groups: p = 0.000 i
Overall (I-squared = 80.3%, p = 0.000) o -0.24 (-0.34, -0.14) 100.00
'
]
]
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Figure 5 - Accumulation diagram of the effect of continuous and interval training

on insulin resistance
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Figure 6- Comparison of continuous and interval training on insulin resistance
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