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Abstract
Background Diabetes mellitus is characterized by absolute or relative deficiencies in insulin secretion or insulin action correlated with chronic
hyperglycemia and other disturbances in carbohydrate, lipid and protein metabolism results in weakening immunity. In addition, various
biochemical disorders associated with diabetic vascular complications, such as hyperlipidemia and oxidative stress frequently co-exist with
diabetes mellitus. Previous studies have also suggested that these and additional factors might involve with increasing chemical stress in diabetic
patients. Material and methods The questionnaire based survey was conducted including both close & open ended questions along with the
assessment of chemical stress using Sadaf Stress Scale (SSS) version 2 among diabetic patients. This study was conducted in tertiary care
hospitals of Karachi from October 1st till November 10th, 2014. Data was analyzed and plotted using SPSS version 20.0. Results This study
showed that 28% of diabetic patients were in severe chemical stress. However, the various symptoms of severity included body temperature
alterations (50%), feeling of dehydration (56%) and shortness of breath (63%) were obtained. Conclusion It is concluded that the diabetes patient
with type 2 diabetes are at higher risk of developing chemical stress that may indicate multiple metabolic and as indicated by prominent
symptoms that can be a oxidative alterations on sequence of increase use of medications and altered glucose metabolism.
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Introduction

In both developed and developing countries the prevalence of
diabetes is growing at very significant rate which is a point of
concern and burden to the health of the community (Wild S, Roglic
G, 2004). Diabetes is a complex metabolic disorder characterized
by defects in the body's ability to control glucose and insulin
homeostasis (Justin L. Rains and Sushil K. Jain, 2011). According
to International diabetes federation (IDF) 387 million people in the
world have diabetes and more than 37 million people in the
Middle-east and North Africa (MENA) Region whichwill rise to
68 million by 2035. Pakistan is one of 20 countries of the IDF
MENA region and there were 6.9 million reported cases of
diabetes in Pakistan in 2014 and if current trend continues in adults
(20-79 years) prevalence of diabetes will increase up to 6.8 %
(International Diabetes Federation, 2014).

Diabetes mellitus, especially type-2 diabetes, is a public health
problem which has reached epidemic proportions due to the
rapidly increasing rates of this disease worldwide. Type 2 diabetes
accounts for more than 90% of individuals diagnosed with diabetes
(Wright E, 2006).

Diabetes affects many different organ systems in the body and,
over time leads to serious complications.Several studies have
shown that elevated extra and intra cellular glucose concentration
result in oxidative stress which was proved in both experimental
diabetes patients and animals (West IC 2000; Sayed MR 2011;
Agnieszka P 2011).The etiology of oxidative stress in diabetes
arises from a variety of mechanisms such as excessive oxygen
radical production from auto-oxidation of glucose, glycated
proteins, and glycation of anti-oxidative enzymes (Wolff SP, 1993)
which limit their capacity to detoxify oxygen radicals and leads to
oxidative stress (Giugliano D, 1995).

Oxidative stress and other indications of diabetes related
complications may refer to chemical stress buildup by the increase
amount of radicals and by products of metabolism as well as drug
reactions. Chemical stress is either endogenous or exogenous.
Endogenous means that we create them inside our bodies they are
the result of improper diet or improper food combining while
toxins from outside of the body are referred to as exogenous these
are chemicals like food additives, pollution and drugs. Both

endogenous or exogenous have the ability to reduce bodily ability
to cope with environmental changes and cause damage or irritation
to vital organs and sensitive tissues these sort of forces are
responsible to induce chemical stress which can be a marker to
identify substance induced potential damage to tissues (Sadaf, A.
& Shamoon, N, 2013). All the changes ranges from providing fuel
specifically maintain glucose levels can contribute to Chemical
stress, directly or indirectly the inadequate nutrition or malnutrition
can be a source of chronic stress. The individual responses many
vary ongoing challenge that may be complicated by the impact of
continued stress. Excessive stress is a major barrier to
effective glucose control and a danger to one’s general health. The
last decade, demonstrating a handy association between altered
metabolism and chemical stress. The integration of metabolism
and effects on body, which under normal conditions is beneficial
for the maintenance of good health, can become deleterious under
conditions of metabolic challenge, as exemplified in diabetic
patients.

There is a wide spread understanding of diabetes and stress
separately but in present study we hypothesized that diabetics have
a very specific share of stress induced by metabolic alteration and
substance chronic use that is affecting bodily function chemically
as distress. The HPA axis play a key role in deteriorating the tissue
responses as the level of cortisol remain elevated for prolonged
period of time lead the individual towards abnormal CHO, fat and
protein metabolism. Stress related counter regulatory hormone
activity further aggravate this metabolic disturbance that has
already been developed.

Methods

A cross sectional study was conducted among the diabetes patients
in tertiary care hospital of Karachi from October 1st till November
10th ,2014. The patients of both the sexes Male n=43(71.6%) and
female n=17(28.3) ranging from 15 to 41 years were included in
the study. This questionnaire based survey included both close and
open ended questions along with the assessment of chemical stress
using Sadaf Stress Scale (SSS) version 2.0 among diabetes
patients. This study included both type 1 and type 2 diabetes
patients while gestational diabetes was excluded from the study.
Data was analyzed, calculated and plotted using SPSS version
20.0.
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Table 1: Symptoms of Chemical stress in diabetic Patients

SYMPTOMS NEVER |RARELY |SOMETIMES|VERY OFTEN |JALWAYS
1 Like cozy rooms (deoxygenated places)? 15% 5% 12% 24% 43%
2 Use of medicines daily? 6% 43% 28% 12% 10%
3 body temperature variations 17% 17% 24% 17% 24%
4 Feeling of dehydration 17% 19% 26% 22% 16%
5 Shortness of breath 15% 20% 12% 31% 21%
6 Chest pain 20% 9% 7% 26% 29%
7 Irregular heartbeat 24% 8% 19% 28% 28%
8 Hypersensitivity to food additives or other 32% 12% 3% 30% 24%
9 Insensitivity to heat/cold 29% 12% 12% 28% 19%
10 Increased Caffeine 25% 3% 3% 7% 27%

Figure 1: Represents the ratio of chemical stress among type 1 & 2 diabetic patients

Ratio of Chemical stress among Type 1 & 2 Diabetes patients

52%

48.00%

Type 1 Diabetes Type 2 Diabetes

Figure 2: Represents the Ratio of both type 1 & 2 diabetic patients, in parameters of (Normal, Mild, Moderate & Severe)

Ratio of Chemical Stress According to Sadaf Stress Scale SSS
33
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19 20
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Discussion

Stress is the major trigger of diabetes which induces it by
enhancing the blood glucose level by both physical and mental
means. When the level of stress is high the stress hormones
increase the blood sugar level and contributes to chronic
hyperglycemia which has an effect on metabolic activity .although
it is an adaptive response in normal person but in diabetes due to
lack of insulin the glucose cannot be metabolize properly hence
induces many other problem. This study showed that 28% of
diabetic patients were in severe chemical stress which could be due
to medicine used for diabetes treatment. Due to lack of insulin and
insulin resistance the stress related factor and triggers may
contribute to induce cardiovascular, neuroendocrine, inflammatory
and metabolic disorder in diabetic people the flight and fight
response does not work well.

There is a doubled co-morbid risk for depression in diabetic as
compared to normal healthy and hampering the normal life quality
of patient. (Pouwer et al., 2003; Schram et al., 2009). In certain
studies diabetic patient shows a considerable amount of high level
of diabetic specific emotional stress (Pouwer et al., 2005;
Kokoszka et al., 2009) physical activity increasing age and obesity
has high prevelance rate in type2 diabetic patients. (Wild et al.,
2004).

However, the various symptoms of severity included body
temperature (50%), feeling of dehydration (56%) and shortness of
breath (63%) that can cause severs oxidative stress. Oxidative
stress is increased in metabolic syndrome and type 2 diabetes
mellitus (T2DM) and this appears to underlie the development of
cardiovascular disease, T2DM and diabetic complications.
Increased oxidative stress appears to be a deleterious factor leading
to insulin resistance, dyslipidemia, B-cell dysfunction, impaired
glucose tolerance and ultimately leading to T2DM
(Tangvarasittichai, 2015). As in the results chemical stress
development is related to the patients with type 2 diabetes showing
same factors that are also involved with oxidative stress. And as
indicated by the symptoms like shortness of breath, feeling of
dehydration can be coxidative alteration due to use of medications
and altered glucose metabolism.

Many research studies demonstrated that T2DM patients have
increased Reactive oxygen species (ROS) production-induced
higher oxidative damage in the circulation and also have reduced
antioxidant defenses mechanisms (Martin-Gallan P, 2003;
Varvarovska J,2003; Seghrouchni I, 2002; VanderJagt DJ, 2001).
Elevated free fatty acids, leptin and other circulating factors in
T2DM patients may also contribute to cause ROS overproduction
which leads to the development of oxidative stress. Oxidative
stress plays the major role in the association with the insulin
resistance pathogenesis by insulin signals disruption and
adipocytokines dysregulation (Furukawa S, 2004; Houstis N,
2006) all these provide fuel specifically to the chemical stress.

Conclusion

It is concluded that the diabetes patient with type 2 diabetes are at
higher risk of developing chemical stress that may indicate
multiple metabolic and as indicated by prominent symptoms that
can be a coxidative alterations on sequence of increase use of
medications and altered glucose metabolism.
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