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Abstract

Diabetes mellitus is a major growing health problem affecting more than 180 million people worldwide. HbAlc or glycated
haemoglobins are biosynthesised by means of glycosylation of haemoglobins. Earlier, several studies proven that insulin
resistance among the obese patients and those with relatively sedentary lifestyle can develop which could result in the
elevated levels of HbAlc. The current review stread light on the role of sleep inadequacy and altered food patterns leading to

loss of glycaemic control.

Key words: Diabetes mellitus, glycated haemoglobins, insulin resistance, sleep inadequacy

INTRODUCTION
Diabetes mellitus is a major growing health problem
affecting more than 180 million people worldwide. As a
growing challenge in India has an estimated 8.7% diabetic
population in the age group of 20 and 70 years as per
WHO(1). It is hypothesised that the diabetic population in
India might rise to nearly 79.4 million. According to the
estimates the number is expected to double by 2030(2).
Co-morbid conditions like hypertension, dyslipidemia,
neuropathy, coronary vascular diseases and nephropathy
associated with Diabetes mellitus present a major public
health concern globally (3). The management of type 2
diabetes mellitus is progressively becoming complexed
and somewhat disputable as there are a wide range of
therapeutic agents available to serve the purpose. Due to
this reason it is building concerns about their probable
adverse effects and new hypotheses that might be
uncertain regarding the benefits of glucose level control on
macrovascular complications (4). Type 2 diabetes mellitus
is categorised as a lifestyle disease and diet related chronic
disease which has some aetiological relationship between
alterations in food patterns and less physical activities.
Diabetes is proving to be major threat to individual and
national progress. Socially and economically diabetes
mellitus is posing its complications which impacts
negatively the developed and developing world economic
regions (5). In the previously established literatures are
concerned, there has been studies that reflect how
dramatically the insulin resistance among the obese
patients and those with relatively sedentary lifestyle can
develop which could result in the elevated levels of
HbAlc. In a crosssectional study carried out by,
established that hyperglycaemic patients can optimize
their lifestyle towards health once they gain the knowledge
of managing the complication effectively. The form of
lifestyle which could prove to be one of the contributing
factors to uncontrolled HbAlc levels in an individual (6).
Another study conducted by Inoue et al, established that
other than the known risk factors such as age, gender,
BMI, triglycerides, serum Alanine aminotransferase and
white blood cell count, there certain risk factor which are
yet to be addressed. However, the combined presence of
IFG and elevated HbAlc, are the best predictive markers

of diabetes that might prove essential for the preventive
measures to be taken by the individuals (7). The current
review stread light on the role of sleep inadequacy and
altered food patterns leading to loss of glycaemic control.

Factors contributing to altered glycemic control
Obesity: Previously Obesity and Type 2 diabetes mellitus
were considered to be an age oriented disease. However,
there has been an increase in the number of weight gain
and newly diagnosed T2DM cases among children and
adolescents. Obesity is considered as one of the most
critical health problem across the globe. Type two diabetes
mellitus currently affect every 1 in 10 individuals in the
United States alone.

Sleep: A study conducted by Daniel J Gottlieb et al, they
established a positive prevalence relationship between
Diabetes mellitus and Impaired glucose tolerance and a
sleep, whose duration is less than 9 hours. They further
established that voluntary sleep obstruction can be a major
factor for uncontrolled glycaemic levels (8). However,
only experimental studies have suggested that there is a
positive relationship between deprived sleeping habits and
the onset of type diabetes mellitus (9). Some studies have
suggested that an increased capability of diet have a
relationship with a reduced risk of type 2 diabetes mellitus
especially in women (10).

Food: In a recent clinical study, it was demonstrated that a
deviation or change in the lifestyle which includes a
reduced ingestion of calories and inclusion of a physically
active lifestyle prevents the onset of cardiovascular
diseases in patients previously diagnosed with type 2
diabetes mellitus (11). Apart from intake of high calorie
diet, the lack of minimum availability of the required
nutrition and food, which is also termed as Food
insecurity, has also been found as one of the most
prevalent concerns that lead to Type 2 diabetes mellitus
(12). In some parts of the world namely in Asia, The
Economic Research Survey, it has been reported that 20%
of the population suffered from hunger due to food
scarcity (13). Followed by Food insecurity, psychological
dysregulations such as depression also occurs which
results in obesity, which are again an imperative conjurers
for type 2 diabetes mellitus (14). Intake of fast food which
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is a type of pro-inflammatory diet, they enhance the
impact of obesity, and that leads to the development of
type 2 diabetes mellitus (15).

Other factors: Smokers with diagnosed type 2 diabetes
mellitus were found to have 50% more chances of
mortality with other cardiovascular complications as
compared to non-smokers (16). The asymmetric smoking,
and its abrupt withdrawal and mortality indicates presence
of additional risk factors that possess a higher
cardiovascular risk in abrupt withdrawers of cigarette and
is irreversible by short term avoidance from smoking (17).
Alcohol intake by individuals with a diagnosis of type 2
diabetes mellitus express increased prevalence of diabetes
mellitus(18) by increasing the adiposity

Association between sleep inadequacy, altered food
patterns and the loss of glycaemic control.

Sleep Deprivation, Obstructive sleep apnoea and
insulin resistance

A study led by J.M.M Evans et al, illustrated a strong
association between deprivation of the essential necessities
and obesity within their study population, which is a very
prevalent factor for the presence of type 2 diabetes
mellitus (19). From the studies and surveys performed in
the American population it has been illustrated that the
majority of the population that are deprived of sleep are
belonging to 40-59 years (middle aged) irrespective of
their type of exposure to the respective social
environments. Table 1 shows the distribution of the
different age groups facing sleep deprivation and the
percentage of those suffering from the type 2 diabetes
mellitus. Decisively it was also found that the age group
majorly sleep deprived have higher prevalence rates of
developing type 2 diabetes mellitus as compared to the
other aged groups. From a study conducted by the Sleep
Heart Health Study, it was established that smaller
duration of sleep or insufficient sleep by means of
voluntary bed-time abstinence are having absolute chances
for the individuals to develop diabetes mellitus(20).

Food Patterns affecting Glycaemic control

Food, eating patterns and nutrition has got a primitive role
to play in the development of diabetes and also loss of
glycaemic control over the patients already suffering from
type 2 diabetes mellitus. The concept of medical nutrition
therapy have been proved to exhibit improvement in
glycaemic control in individuals suffering from diabetes
(21), studies regarding which have shown 0.5% to 2%
reduction in HbAlc levels in type 2 diabetes mellitus
patients (22, 23). Maintaining a lower level of HbAlc has
been proved reduce the vulnerability of renal damage,
retinopathy, neuropathy and cardiovascular problems (24).
Increased Substance Abuse and Diabetes

Substance use for example, the use of tobacco, alcohol,
abuse of prescribed drugs are very prevalent among the
patients with type 2 diabetes mellitus in the United States
and the prevalence has been illustrated in table 3. Patients
with diabetes practising substance abuse and have the
associated comorbidities are at higher risk for worsening
of the existing medical complications and might result in
hospitalization Substance abuse are reported to cause most

of the vital organ damage namely heart and kidneys (25,
26). Binge alcohol consumption has been found to
increase diabetic keto-acidosis, peripheral neuropathy and
retinopathy.

Alcohol Abuse and Diabetes Prevalence

The dual existence of diabetes and alcohol addiction
increases the effects of the co-morbidities that are
associated with type 2 diabetes mellitus (27). Alcohol has
also been proved to reverse the medication adherence and
self-care (28). The inclusion of alcohol and other
medications use disorders result were found to be in
positively proportionate with having reduced odds of
adherence with the magnitudes of quality of the services
for type 2 diabetes mellitus as compared to those without
substance abuse issues (26).

Cigarette smoking and Diabetes

Several studies have established the relationship between
smoking cigarettes and induction of type 2 diabetes
mellitus, hyperinsulinemia, hypertension and endothelial
dysfunction.  Cigarette  smoking  progresses  the
vulnerability of the risk for development of undesirable
noxious effects namely cardiovascular  diseases,
neuropathy and renal dysfunction also (29). The healthcare
professionals thereby are required to address the smoking
abuse situation in order to synergise the treatment and
adherence to the treatment of patients with type 2 diabetes
mellitus. Cessation of smoking has been found very
effective in reduction of the risk of development of type 2
diabetes mellitus. Socio-economic impact on smoking
cessation has been reduced and resulted in improvement in
the type 2 diabetes mellitus therapy (30, 31). It has been
reported in some literatures that individuals during their
teenage begin abusing tobacco and cigarettes after getting
diagnosed with type 2 diabetes mellitus, thus, it has
become very important to screen the adolescents for
tobacco abuse and their appropriate cessation

Current therapies

Many healthcare providers are inclined to the standardized
approaches for their patients. Thus to rule the
controversies out, American diabetes mellitus association
(ADA) has designed standard guidelines for evidence
based evaluation for the treatment of patients with type 2
diabetes mellitus (32). Currently, treatment choices for
type 2 diabetes mellitus include biguanides, meglitinides,
TZDs, Sulfonylurea, AGls, DPP-4 inhibitors, insulins and
GLP-1 agonists and the prophylactic strategies involve
avoidance from addictive agents such as alcohols, tobacco,
following of a healthy routine physical activity regime and
a healthy balanced diet. However, there are several other
treatment strategies are available that differ from region to
region (4).

Classes of drugs mostly prescribed

By the year 1990, Biguanides, Sulfonylureas and insulins
were limitedly available treatments meant for the
pharmacotherapy of type 2 diabetes mellitus (33). In an
observational study conducted by G. Caleb Alexander et
al, it was found that population that were receiving
treatment for diabetes in the year 2007, were provided
with a diverse newer inclusion of drug categories (34).
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Most namely of them were Biguanides (Metformin),
Sulfonylureas, glitazones, Stiagliptin (being the only
DPP4i of the time), and the only incretin analogue of the
time named Exenatide (34). They also found a reported
reduction in the use of insulin (34). The lacuna of the
prescription patterns were the economic burden as they
have reported a rise in the cost of the prescription by 87%
from 2001 to 2007 (34). They also found an increase in the
usage of multi-drug therapy which made a sharp increase
in the mean hypoglycaemic drugs from $56 to %76 from
2001 to 2007 respectively (34). The reason for the rise in
the cost of the prescriptions are due to the rise in the cost
of the individual hypoglycaemic agents and therefore
affecting the adherence behaviour of the patients. This to
an extension can be responsible for their control over the
glycaemic levels.

Necessary changes in lifestyle

To attain power over the metabolic reactions for a longer
period of time, composition of both pharmacological and
non-pharmacological approaches are of an absolute
importance. Significant reduction in the HbAlc levels
have been proved to reduce the vulnerability of developing
macrovascular and microvascular complication (35). In the
American Diabetes Mellitus Association (ADA)/EASD, it
has been recommended that therapy should initially be
approached using interventions in the lifestyle, which has
been proven very beneficial. However, the experiences
differ within the individuals (36). The lifestyle
interventions that are practiced currently include diet,
Calorie intake, nutrition intake, carbohydrate balance.
Physical activities such as exercises have been reported to

prove beneficial for the patients suffering from type 2
diabetes mellitus in declining their co-morbidities such as
retinopathy and neuropathy (37). However, the exercises
should only be carried out in the absence of ulcers or
lesions in the lower parts of the body, as, due to the
presence of high blood glucose, the wound tends to
worsen (38). With the synergistic effects seen with
physical exercise with the use of hypoglycaemic drugs,
care should be taken with respect to the carbohydrate
intake with considerable optimisation of drug doses.
Moderate physical activity and exercise are prescribed to
bring good results in glycaemic control and neuropathy,
however, as a drawback to prescriptions, it develops
painless ischemia, increasing mortality and thereby
demanding cardiovascular screening in advance (39).

Drawback of current prescriptions

The broad variety of the hypoglycaemic medication that
are currently under use, possess many adverse effects. The
increase in the cost of individual drugs are resulting in a
socio-economic burden to the patients receiving the
prescriptions. The need for effective management and
optimisation of the prescription patterns and adherence to
the regulatory guidelines are of vital importance (3).
Rational approaches to treat diabetes by introducing
lifestyle interventions and inclusion of other non-
pharmacological interventions are necessary for gaining
control over the glycated haemoglobin levels in the
individuals that are suffering from type 2 diabetes mellitus
(40).

Table 1: Demographic variables showing sleep deprived and diagnosed T2DM Population.

Age 20-39 40-59 >59
Percentage Sleep deprived 37% 40% 35.30%
Percentage that developed T2DM 3.20% 13.5 26

Table 2: Demographic variable showing gender-wise prevalence of Type 2 diabetes and sleep deprived in
American Population.

Percentage Percentage of Percentade of Pooulation
Gender diagnosed with undiagnosed diabetic Total percentage 9 P
. . having <7 hours
diabetes patients
Female 9.20% 2.50% 11.70% 35.50%
Male 9.40% 3.40% 12.70% 34.80%

Table 3: Individual prevalence of each factors resulting in sleep disturbances and development of diabetes

Short Sleep (>7 Hours)  Sufficient (=7 Hours

Health risk factor Definition

Percentage Percentage
Obese BMI >30 kg/m?2 33% 26.50%
Physically inactive  No leisure time physical activity in past 30 days 22.20% 20.90%
Current smoker dc:;ently smoke cigarettes every day or some 29 90% 14.90%
Excessive alcohol é"r?:ﬁ;?ge drinker, binge drinker, or heavy 19.40% 19.10%
Diabetes Population that developed diabetes due to 11.10% 8.60%

insufficient sleep
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SUMMARY & CONCLUSION:
The global prevalence of diabetes mellitus is increasing
exponentially. Out of them, the majority of the population
are developing type 2 diabetes mellitus due to various
factors, either pathological or socio-economic impact. The
need for addressing the situation has raised many queries
among the physicians and healthcare practitioners as even
the most effective pharmacological treatments that are
available in the market are not sufficient enough to endure
the optimum glycaemic control among the diabetic
population. The large variety of the anti-hyperglycaemic
drugs that are currently prescribed to the patients suffering
from type 2 diabetes mellitus have raised questions in
terms of selecting the appropriate strategy to be inculcated
for the reason based prescription and the best maintenance
of HbAlc levels. The Glycated Haemoglobins assay has
brought a vibrant change in the therapeutic management of
type 2 diabetes mellitus as it helps in the predictive
approaches for approximately three months for the
treatment.. The change in the environmental conditions
and the work-life balance are creating various changes in
the body’s normal physiology, which is affecting the
internal metabolic cycles that are essential for
homeostasis. The most important of them have been found
that the biological and circadian rhythms are getting
broadly affected resulting in the alterations of the sleep
wake cycle. As a result, there are changes that take place
inside a human body where the impact to the essential
metabolic functions are negative. In this review it has been
found that studies and surveys available across the
literatures provide a positive relationship between lack of
sleep or alterations in the sleep wake tie develop insulin
resistance among the working youth, due to which there is
a high prevalence for them to develop type 2 diabetes
mellitus. On the other hand, the modifications in the food
patterns across the regions differ on the basis of their
availability and the ethnic cultures. However there is a
sharp rise in the consumption of refined and fast food
which are leading to a very high prevalence of obesity.
Obesity in-turn leads to a cascade of development of
various other chronic diseases, in-light of lifestyle diseases
namely, cardiovascular diseases, hypertension, and obesity
also leads to development of insulin resistance. Obesity
has been found to be a global threat and has been a major
factor for economic burden in many countries. The
increased intake of sweetened beverages and aerated fizzy
drinks have increased the prevalence of diabetes among
the youth and the middle aged population. Also lack of
balance between the nutrition is leading to imbalance in
the maintenance of glycated haemoglobin levels. The
depravation from sleep and the altered food pattern has
synergised the loss of control of HbAlc levels among type
2 diabetes mellitus. Furthermore the increase in the
substance abuse by adolescents and youth are leading to an
increase in the prevalence of type 2 diabetes mellitus..
This review suggests the various factors and variables that
can be intercepted, treated and even be modified in order
to achieve maximum efficiency in the management of type
2 diabetes mellitus. These interventions will also increase
the effectiveness of the pharmacological therapy that are

currently being prescribed for the purpose of curing
diabetes. This review also suggests adherence to some of
the guidelines established by the ADA that recommends
the optimum utilisation of the prescribed medication. It is
always  preferable  for  undertaking the  non-
pharmacological approaches discussed in the review such
as living an active life, avoidance from substance use and
necessary steps to be taken to control obesity and body
mass index over the available pharmacological treatments,
to enhance the overall management of type 2 diabetes
mellitus with minimum ill effects of the drugs.

REFERENCES.
http://www.searo.who.int/india/topics/diabetes_mellitus/en/.

2. Abdi SAH, Churi S, Kumar YRJljop. Study of drug utilization
pattern of antihyperglycemic agents in a South Indian tertiary care
teaching hospital. 2012;44(2):210.

3. Mandal S, Maiti T, Das A, Das A, Mandal A, Sarkar B, et al. Drug
utilization study in patients with type 2 diabetes mellitus attending
diabetes clinic of a tertiary care hospital in rural Bengal.
2016;5(4):1647-54.

4. Naidu C, Vardhan A, Bankar M, Sharma S, Raghuvanshi V, Reddy
SJIJoM, et al. A drug utilisation study of antihyperglycaemic agents
in a rural tertiary care hospital. 2017;6(1):1357-61.

5.  Organization WH. Use of glycated haemoglobin (HbAlc) in
diagnosis of diabetes mellitus: abbreviated report of a WHO
consultation. Geneva: World Health Organization; 2011.

6. Nayak BS, Khan K, Kidney C, Knowles V, Koo A, Lakhan A, et al.
Demographic and lifestyle factors that affect HbAlc awareness
amongst type Il diabetic patients in Trinidad. 2018;124(5):397-400.

7. Inoue K, Matsumoto M, Akimoto KIJDM. Fasting plasma glucose
and HbAlc as risk factors for type 2 diabetes. 2008;25(10):1157-
63.

8.  Gottlieb DJ, Punjabi NM, Newman AB, Resnick HE, Redline S,
Baldwin CM, et al. Association of sleep time with diabetes mellitus
and impaired glucose tolerance. 2005;165(8):863-7.

9. Lin C-L, Tsai Y-H, Yeh MCJJotFMA. Associations between sleep
duration and type 2 diabetes in Taiwanese adults: A population-
based study. 2016;115(9):779-85.

10. Laouali N, Mancini FR, Hajji-Louati M, El Fatouhi D, Balkau B,
Boutron-Ruault M-C, et al. Dietary inflammatory index and type 2
diabetes risk in a prospective cohort of 70,991 women followed for
20 years: the mediating role of BMI. 2019:1-11.

11. Medicine LARGJINEjo. Cardiovascular effects of intensive lifestyle
intervention in type 2 diabetes. 2013;369(2):145-54.

12. Azizi S, Sadrzadeh Yeganeh H, Hosseini S, Ahmadi A, Daneshi
Maskooni M, Safarpour M, et al. Food insecurity and some
associated socioeconomic factors among women with metabolic
syndrome referred to clinics of shiraz university of medical
sciences. 2013;18(2):95-106.

13. Daneshi-Maskooni M, Sakineh S-B, Badri-Fariman M, Erfan A,
Mohammadi Y, Jafarnejad S, et al. Questionnaire-based prevalence
of food insecurity in Iran: a review article. 2017;46(11):1454.

14. Najibi N, Firoozi R, Shahrezaee S, Eshraghian M, Daneshi-
Maskooni M, Dorosty-Motlagh AJBph. Food insecurity is an
important risk factor for type 2 diabetes: a case-control study of
new referrals to the University clinics, Shiraz, Southern Iran.
2019;19(1):885.

15. Mtintsilana A, Micklesfield LK, Chorell E, Olsson T, Shivappa N,
Hebert JR, et al. Adiposity Mediates the Association between the
Dietary Inflammatory Index and Markers of Type 2 Diabetes Risk
in Middle-Aged Black South African Women. 2019;11(6):1246.

16. Pan A, Wang Y, Talaei M, Hu FBJC. Relation of smoking with
total mortality and cardiovascular events among patients with
diabetes mellitus: a meta-analysis and systematic review.
2015;132(19):1795-804.

17. Kar D, Gillies C, Nath M, Khunti K, Davies MJ, Seidu SJAd.
Association of smoking and cardiometabolic parameters with
albuminuria in people with type 2 diabetes mellitus: a systematic
review and meta-analysis. 2019:1-12.

18. Andersen BN, Hagen C, Faber O, Lindholm J, Boisen P, Worning
HJIM. Glucose tolerance and B cell function in chronic alcoholism:

=

338


http://www.searo.who.int/india/topics/diabetes_mellitus/en/

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Aalap das,Vengal Rao Pachava et al /J. Pharm. Sci. & Res. Vol. 12(2), 2020, 335-339

its relation to hepatic histology and exocrine pancreatic function.
1983;32(11):1029-32.

Evans JM, Newton RW, Ruta DA, MacDonald TM, Morris
ADJDM. Socio-economic status, obesity and prevalence of Type 1
and Type 2 diabetes mellitus. 2000;17(6):478-80.

Zizi F, Jean-Louis G, Brown CD, Ogedegbe G, Boutin-Foster C,
McFarlane SIJCdr. Sleep duration and the risk of diabetes mellitus:
epidemiologic  evidence and  pathophysiologic  insights.
2010;10(1):43-7.

Papamichou D, Panagiotakos D, Itsiopoulos CJN, Metabolism,
Diseases C. Dietary patterns and management of type 2 diabetes: A
systematic review of randomised clinical trials. 2019.

Lancet UPDSGJT. Effect of intensive blood-glucose control with
metformin on complications in overweight patients with type 2
diabetes (UKPDS 34). 1998;352(9131):854-65.

Coppell KJ, Kataoka M, Williams SM, Chisholm AW, Vorgers
SM, Mann JIJB. Nutritional intervention in patients with type 2
diabetes who are hyperglycaemic despite optimised drug
treatment—L.festyle Over and Above Drugs in Diabetes (LOADD)
study: randomised controlled trial. 2010;341:c3337.

Nathan DM, care DERGJD. The diabetes control and complications
trial/epidemiology of diabetes interventions and complications
study at 30 years: overview. 2014;37(1):9-16.

Leung G, Zhang J, Lin W-C, Clark REJPS. Behavioral disorders
and diabetes-related outcomes among Massachusetts Medicare and
Medicaid beneficiaries. 2011;62(6):659-65.

Leung GY, Zhang J, Lin W-C, Clark REJTAjomc. Behavioral
health disorders and adherence to measures of diabetes care quality.
2011;17(2):144-50.

Emanuele NV, Swade TF, Emanuele MAJAh, world r.
Consequences of alcohol use in diabetics. 1998;22:211-9.

Ahmed A, Karter A, Liu JJDM. Alcohol consumption is inversely
associated with adherence to diabetes self-care behaviours.
2006;23(7):795-802.

Foy CG, Bell RA, Farmer DF, Goff DC, Wagenknecht LEJDc.
Smoking and incidence of diabetes among US adults: findings from
the Insulin Resistance Atherosclerosis Study. 2005;28(10):2501-7.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Earnshaw SR, Richter A, Sorensen SW, Hoerger TJ, Hicks KA,
Engelgau M, et al. Optimal allocation of resources across four
interventions for type 2 diabetes. 2002;22(1_suppl):80-91.

Li R, Zhang P, Barker LE, Chowdhury FM, Zhang XJDc. Cost-
effectiveness of interventions to prevent and control diabetes
mellitus: a systematic review. 2010;33(8):1872-94.

Association AD. Standards of medical care in diabetes—2015:
summary of revisions. Am Diabetes Assoc; 2015.

Nuthakki S, Pendyala S, Vallabhu C, Kilaru N, Challa SR, Pingili
RJIJOPP. An Assessment of Anti-hyperglycemic Drug Utilization
Patterns and Adherence to AACE/ACE 2015 Guidelines in South
Indian Tertiary Care Teaching Hospital. 2016;9(4):225.

Alexander GC, Sehgal NL, Moloney RM, Stafford RSJAoim.
National trends in treatment of type 2 diabetes mellitus, 1994-2007.
2008;168(19):2088-94.

Ritz E, Rychlik I, Locatelli F, Halimi SJAjokd. End-stage renal
failure in type 2 diabetes: a medical catastrophe of worldwide
dimensions. 1999;34(5):795-808.

Bagnasco A, Di Giacomo P, Da Rin Della Mora R, Catania G,
Turci C, Rocco G, et al. Factors influencing self-management in
patients with type 2 diabetes: a quantitative systematic review
protocol. 2014;70(1):187-200.

Balducci S, lacobellis G, Parisi L, Di Biase N, Calandriello E,
Leonetti F, et al. Exercise training can modify the natural history of
diabetic peripheral neuropathy. 2006;20(4):216-23.

Sigal RJ, Kenny GP, Wasserman DH, Castaneda-Sceppa C, White
RDJDc. Physical activity/exercise and type 2 diabetes: a consensus

statement from the American  Diabetes  Association.
2006;29(6):1433-8.
Vinik Al, Ziegler DJC. Diabetic cardiovascular autonomic

neuropathy. 2007;115(3):387-97.
Marin-Pefialver JJ, Martin-Timén 1, Sevillano-Collantes C, del
Caflizo-Gémez FJJWjod. Update on the treatment of type 2
diabetes mellitus. 2016;7(17):354.

339





