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Abstract

The present research aims to give an overview of the neurocognitive and psychological
factors related to diabetes. The research analyzes whether self-regulation and life
orientation will affect neurocognitive abilities of diabetics. A total sample of 110 diabetic
patients with a minimum of two years and a maximum of 10 years of diagnosis were
included in the study. The total sample was split into two criteria that is chronological age
and years of suffering with diabetes. There were two chronological ages considered,
young diabetics and older diabetics. The year of suffering with diabetes also had two levels
that are shorter duration of suffering and longer duration of suffering. The results of the study
revealed that there is no significant relationship between self-regulation and memory, self-
regulation and executive functioning, suffering and memory performance among diabetics.
Also, life orientation and memory performance among diabetics had no significant
correlation. Results also show that duration of suffering is negatively correlated with
executive functioning among diabetics. However, there is no significant relationship between
duration of suffering and self-regulation and duration of suffering and life orientation among
diabetics age was found to be negatively correlated with executive functioning and positively
correlated  with self-regulation among diabetics. Age was also found to bea
significant predictor of executive functioning among diabetics. It was found that Diabetics
with shorter duration of suffering are better in memory performance and in executive
functioning. Similarly, diabetics with age 50 and below are better in memory performance
and in executive functioning than diabetics with age 51 and above. However, diabetics
with age 51 and above are better at self-regulation than diabetics with age 50 and below.
Keywords: Neurocognitive, Psychological, Self-Regulation, Life Orientation, Diabetes.

INTRODUCTION:

According to the World Health Organization in India, approximately 77 million individuals aged 18 and above
are afflicted with type 2 diabetes, and around 25 million are considered prediabetes, placing them at an elevated
risk of developing diabetes soon. Diabetes has become an epidemic across the globe and India ranks the second
worldwide, following China, in this diabetes epidemic, with a diabetic population of 77 million. Among them,
12.1 million are individuals aged over 65, a number projected to rise to 27.5 million by the year 2045 (Pradeepa
& Mohan, 2021).

Diabetes mellitus (DM) is a metabolic disorder characterized by abnormally elevated levels of blood glucose.
There are various categories of Diabetes mellitus, like type 1, type 2, maturity-onset diabetes of the young
(MODY), gestational diabetes, neonatal diabetes, and secondary forms resulting from endocrinopathies or steroid
usage. The primary subtypes are Type 1 diabetes mellitus and Type 2 diabetes mellitus, which typically arise from
deficiencies in insulin secretion (Type 1 diabetes) and/or impaired insulin action (Type 2 diabetes). More than
half of these individuals are oblivious to their diabetic condition, potentially resulting in health complications if
not identified and addressed promptly.

For years together diabetes and its long-term physical effects have been studied and given cognizance to.
Research has shown how sustained high glucose levels in blood may hinder a number of body functions like
blindness, kidney failure, heart attack, and stroke (Rodriguez-Saldana et al., 2002).

However, it’s also pivotal to see how diabetes impacts the psychological well-being and cognitive functioning of
people and especially neurocognitive abilities. Research has shown that diabetes and mental health conditions
exhibit a reciprocal relationship, impacting each other in multiple ways (Balhara & Singh, 2011). Diabetes is one
of the most prevailing disorders which also has been related to cognitive decline (Anandlaxmi, et.al.,2020). Few
of the cognitive functions hampered in diabetes are problem solving skills (Sinclair Girling, and Bayer 2000),
psychomotor functions (Geddes, Deary, and Frier, 2008), learning and memory (Rolandsson, Backestrom,
Eriksson, and Hallmans, 2008), and visuospatial abilities (Wredling, Levander, Adamson, and Lins, 1990). Some
of the latest studies endeavor to associate pathology in neuro-cognition with diabetes related to Vitamin D
deficiency in the brain (Nimitphong and Holick, 2011).

Neurocognitive functions are cognitive functions closely linked to the functioning of particular brain areas, neural
pathways, or cortical networks in the brain substrate at the cellular molecular level. “Neuropsychology and
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cognitive neuroscience are two disciplines that seek to understand how the structure and function of the brain
relates to perception, memory, and thought processes behind behavior”. (Rogers & Lowe, 2013). Cognitive
neuroscience can be called as the youngest division of biopsychology. It deals with neural bases of cognition
which caters to the higher intellectual processes like thought, memory, attention, and complex perceptual
processes (Johnson,2008). The decade from 1990 to 2000 is regarded as “the decade of the Brain” which came up
with the inception of empirical studies on neural bases of psychopathology (Lupien et.al,2017). And studies have
verified that mild to moderate cognitive dysfunction is a well-known complication of diabetes and its cure (Ryan,
van Duinkerken & Rosano, 2016) however, it may so happen that many of the psychologists and health
professionals might overlook this fact and its implications. In their research Cukierman, Gerstein and Williamson
(2005) verified that people with diabetes have a higher decline in cognitive functions. Also, the future diagnosis
of dementia was higher in diabetics. Thus, it is of vital importance to assess the cognitive functioning of people
with diabetes and to add cognitive dysfunctioning to the list of chronic complications of diabetes.

In addition to the physical challenges posed by diabetes, the overall quality of life of an individual. Such medical
conditions can impede multiple aspects of quality of life in a person. This is where an individual's life orientation
becomes crucial in determining their well-being. Life orientation is defined as positive evaluation of life and
balance between positive and negative affection (Sadeghi, Yousefi & Khedmati,2018). Life orientation guides
and prepares learners for life, and for its responsibilities and possibilities. Ajayi, Adejumo and Olley (2021), in
their cross-sectional research found that life orientation dimensions, optimism and pessimism were significant
predictors of psychological functioning and depression among persons with diabetes.

Also, self-regulation in the most basic sense entails controlling one's behavior, emotions, and thoughts in the
pursuit of long-term goals. More precisely, emotional self-regulation refers to the ability to manage disruptive
emotions and impulses. It also reflects the ability to cheer yourself up after disappointments and to act in a way
consistent with your deepest held values. (Cuncic, 2018). Self-regulation involves taking a pause between a feeling
and an action—taking the time to think things through, make a plan, wait patiently.

Another study on the Effect of adults' self-regulation of diabetes on quality-of-life outcomes (Watkins et al., 2000)
suggested that few cognitive representation constructs were associated with mounting diabetes-specific health
behaviors, declining sense of burden, and positive quality-of-life outcomes. Individual levels of understanding of
diabetes and their perceptions of control over diabetes were the substantial speculators of outcomes. Although
diabetes-specific health behaviors associated with rising sense of burden that was negatively associated with
quality of life. Multigroup analyses implied that this self-regulatory model was suitable for individuals with type
1 diabetes, those with type 2 diabetes who take insulin, and those with type 2 diabetes who do not take insulin.
One study exploring behavioral self-regulation in the treatment of patients with diabetes mellitus (Wing et al,
1986) suggested by inculcating self-regulation in patients suffering from diabetes will be instrumental in
controlling diabetes along with that combined treatment programs must be developed that teach patients to monitor
their blood sugar accurately, to use the information as a basis for making changes in their behavior, and to reinforce
themselves for their efforts to improve blood sugar control. So, its suggested to professionals in healthcare centers
to educate patients about self-regulatory techniques and use them as auxiliary methods for keeping type 2 diabetes
under control. So, all these findings convey the importance of self-regulation in maintaining health.

Diabetes is a common group of chronic metabolic diseases that cause high blood sugar (glucose) levels in the
body due to defects in insulin production and/or function. A person with diabetes must regulate what to eat, how
much insulin to take, when (or whether) to exercise, how to interpret a glucose reading, and the list goes on. And
thus, following everything that is crucial for the management of diabetes becomes a stressful job both mentally
and physically. Most people think of diabetes as a physical condition and have never really thought about the
mental aspects of living with the condition. More than 60% of the people with diabetes live in Asia, with almost
one-half in China and India combined (Nanditha et.al 2016).

Thus, keeping the above facts in view, the present research tries to verify that in an environment where physical
and social effects of diabetes are being discussed and the treatment strategies confine to pharmacology will study
of neurocognitive abilities of persons with diabetes along with their life orientation and self-regulation can be the
next logical step in rehabilitation? Thus, the above research tries to empirically assess and verify the
neurocognitive abilities, life orientation, and self-regulation of diabetics.

Statement of the Problem

The present research aims to study the relationship between neurocognitive abilities, self-regulation, and life
orientation among individuals with diabetes. Also, the study further aims to explore the age and the duration of
suffering due to diabetes.

Hypotheses

1) There will be a positive correlation between self-regulation and memory performance among individuals with
diabetes.

2) There will be a positive correlation between self-regulation and executive functioning among individuals with
diabetes.

3) There will be a positive correlation between life orientation and memory performance among individuals with
diabetes.
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4) There will be a positive correlation between life orientation and executive functioning among individuals with
diabetes.

METHOD

Sample
The method of data collection was purposive sampling. A total sample of 110 participants was included in the
study. Participants aged between 35 to 55 years and were diagnosed with diabetes for a minimum of two years
and a maximum of ten years. The total sample was split into two criteria, i.e. chronological age and years of
suffering from diabetes. There were two chronological ages considered, i.e. younger diabetics (35 to 50 years)
and older diabetics (51 to 55 years). The years of suffering with diabetes also had two levels, i.e. shorter duration
of suffering (two to five years of suffering) longer duration of suffering (six to ten years of suffering).
Variables
The following variables were included in the study-
Neurocognitive abilities
Memory
Executive functioning
Duration of suffering with diabetes
Chronological age of diabetics
Self-regulation
. Life orientation
nclusion Criteria
Only Type II Diabetics were included.
e Age group: 35 yrsto 55 yrs.
e Minimum two years of diabetes diagnosis.
» Education qualification: minimum higher secondary
Exclusion Criteria
« Type I diabetics and gestational diabetics were not included.
« Age group: below 35 and above 55 were excluded.
« Patients with diagnosis period less than two years were excluded.
» Educational qualification: below higher secondary education was excluded.

MR LNo s -

i

Diabetics
(N=95)

Chronological Age of Years of Suffering
Diabetics with Diabetes

Older diabetics
(51to 55 years)
N=47

Younger Diabetics

Less than 5 years More than 5 years

35t0 50
(35t0 50 years) N=48 N=47

N=48

Psychometric Tools
The following variables were measured in the present study by following tools.

Neurocognitive Abilities

Neurocognitive assessment battery (White & Stern, 2010)
It consists of a total of 6 Modules

1) Screening Module

2) Attention Module

3) Language Module

4) Memory Module

5) Spatial Module

6) Executive Functioning Module

Out of these 6 Memory and executive functioning models were included in the present study.
For the Executive functions’ module, the alpha coefficients range from .45 for judgment to .77 for mazes.
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Self-regulation

The self-regulation questionnaire (SRQ) is a 63-item instrument was used to assess self- regulation behavior. The
test is designed to measure the generalized ability to regulate behavior to achieve desired future outcomes. The
test is designed by Brown, Miller and Lewandowski (1999). The test consists of 63 items to be rated on a five-
point Likert scale. Test-retest reliability for the total SRQ score was high (r =.94, p <.0001). Internal consistency
of the scale was also quite high (a =.91), consistent with the idea that its items contain much redundancy, so that
reliable shorter forms could be developed.

Life Orientation

The Life Orientation Test Revised by Carver (2013) was used to assess the life orientation of the subjects. The
test assesses individual differences in generalized optimism versus pessimism. It is a ten-item test with a five-
point rating option. Cronbach's alpha for the entire 6 items of the scale was .78, suggesting the scale has an
acceptable level of internal consistency. The test-retest correlations were .68, .60, .56, and .79, suggesting that the
scale is stable across time.

Procedures

All the participants were selected from in and around Pune city. Only type II i.e Diabetes mellitus patients were
included in the study. Desirable age range was formulated. The test administration was conducted under the formal
setting with the prior permission from the hospitals, the participants were informed in advance regarding the study
and their consent was established by likewise consent forms were filled. The purpose and the aim of the study
were conveyed, and it was assuring that the results will be kept into absolute confidentiality. By considering the
local strata, the tests were translated into Marathi for those participants so as to have clear understanding of the
items and to exert unbiased in the responses. In the beginning the instructions were given loud and clear and it
was made sure that there no grey areas left for the participants. After thorough administration participants were
asked to share their insights about the study and accordingly feedbacks were noted.

Statistical Analyses

After scoring all the tests which were complete, the data was analysed with the help of SPSS 25.0 software. It was
used to carry out analyses for hypotheses testing and exploratory inferences. Pearson product-moment correlation,
students’ ¢ test (uncorrelated) were employed.

RESULT AND DISCUSSION

Results

Normality of the variables was tested with the help of normal probability plot (P-P plot). Outliers were checked
and removed by using box plot (summaries of separate variables) method. The descriptive statistics given in Table
-1 along with datasheet were used in the computation of Pearson product-moment correlation coefficients (Table
-2). Table 3 provides for descriptive statistics (with respect to median split of duration of suffering and age) and
students ¢ test (uncorrelated), respectively.

Table -1: Mean and standard deviation for self-regulation, life orientation, memory performance, executive
functioning, age, and duration of suffering (in months)

(N=095)
Mean Std. Deviation
Self-regulation 221.9684 17.20617
Life Orientation 22.0947 3.12871
Memory Performance 22.7368 3.85981
Executive Functioning 83.9684 3.26637
Age 48.6526 5.78290
Duration of suffering (in months) 4.4211 2.38604
Table -2: Pearson product-moment correlations (N = 95)
Self- Life Orientation [ oY Executive IAge Years
regulation Performance Functioning

Self-regulation |1

Life Orientation |.009 1

Memory 016 006 I

IPerformance

Executive 172 001 335" I

IFunctioning

Age 271" .036 -.087 -.235" 1

Duration of

suffering .044 -.015 -.167 -.230" .597* 1

(in months)

(** p<0.01) (*p <0.05)
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Table 3: Mean, standard deviation, and t value of self-regulation, life orientation, memory performance, and
executive functioning for duration of suffering and age

IN Mean Std. DeviationL
Shorter duration of suffering 48 220.90 18.42
Self-regulation® .612
Longer duration of suffering 47 223.06 15.99
Shorter duration of suffering 48 22.21 3.07
Life Orientation® .356
Longer duration of suffering 47 21.98 3.22
Shorter duration of suffering 48 23.48 3.67
Memory 1.921%
Performance Longer duration of suffering 47 21.98 3.94
E ] Shorter duration of suffering 48 9.63 3.62
xecutive D 018%*
i Longer duration of suffering 47 8.30 2.73
|Age 50 and below 48 217.67 16.56
Self. lation® 2.533%*
CH-TCEUAUON™ 1A g¢ 51 and above 47 226.37 16.90
IAge 50 and below 48 21.90 3.01
Life Orientation® .624
|Age 51 and above 47 22.30 3.27
M IAge 50 and below 48 23.44 3.80
cmory 1.810%
2 .
Performance® |5 o 51 and above 47 D2.02 3.83
E ] Age 50 and below 48 9.60 3.65
xecutive 1.945%
Sy .
Functioning® 5 ¢ 51 and above 47 [8.32 271
a. Median split with respect to duration of suffering.
b. Median split with respect to age.
c. ¥* p<0.01; *p < 0.05
DISCUSSION

The results revealed that there was no significant relationship between self- regulation and memory among
diabetics (r=-.016, p > 0.05). Miller, Rohan, et.al (2012) in their research on 239 young type one diabetics found
that executive functioning and meta cognition did not predict self- management. Also, the hypothesis stating that
self- regulation will be positively correlated with executive function was also rejected, »=-.172, p > 0.5. However,
researches done in past show a strong relation between self- regulation and executive functioning. Brigett, Oddi
et.al (2013) found in their study that aspects of self- regulation are related to executive functioning and further it
was verified that self- regulation and executive functioning lead to lower negative effect.

The hypothesis stating that life orientation and memory performance will be positively correlated among diabetics
was rejected. The researches done in the past and the current reviews suggest that positive life orientation has a
significant positive effect on one’s memory and executive functioning (Abeare et al., 2010; Carvalho and Ready,
2010). Wang et al., (2017) in their research showed that positive emotions affect cognitive flexibility and the
underlying neural mechanisms. They verified that positive affect not only increases cognitive flexibility but also
reduces conflict by lowering the activity in dorsal anterior cingulate cortex.

The hypothesis stating that life orientation and memory performance will be positively correlated was also
rejected. Though the documented work done in the past asserts that optimism and positive affect have positive
connect with memory performance. Jacobsen and Reme (2016) reported that optimism seems to be linked to
memory performance.

The above results presented an absolute contrasting view to the existing research data which affirms a positive
correlation of self- regulation and life orientation with neurocognitive abilities like memory and executive
functioning. Considering the divergence in the obtained results and available research evidences it was resolved
to broaden the research objective and explore further into the available data. And with this aim some crucial
factors like duration of suffering with diabetes and chronological age of diabetics, which can be corollary to the
neurocognitive functioning of a diabetic were explored along with self-regulation and life orientation
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Given the fact that endocrinal disorders like hyperglycemia contributes to a cognitive decline in both Type 1 and
Type 2 diabetes (McCrimmon, Ryan and Frier, 2012) the study further explored whether the duration of suffering
also alter one’s neurocognitive abilities. The hypothesis stating that ‘Duration of suffering will be negatively
correlated with memory performance’ was rejected, » = -.167, p > .05. Zilliox, Chadrasekaran, Kwan, and Russell
(2016) in their study on diabetes and cognitive impairment concluded that the duration of diabetes and glycemic
control may have an impact on the type and severity of cognitive impairment, but as yet they could not predict
who is at greatest risk of developing cognitive impairment.

Duration of suffering was found to be negatively correlated with executive functioning = -.230, p <.05. Finding
is consistent with a comparative study on glycemic control and executive function in rural older adults with
diabetes carried out by Nguyen et al. (2010), concluded that poor glycemic control is associated with impairments
in performance on composite measures of executive function. Many older adults fail to achieve or maintain
glycemic control and cognitive impairment may contribute to this.

No significant relationship was observed between duration of suffering and self-regulation, r = .044, p > .05.
Nguyen et al. (2010) and Lascar et al. (2018) in their studies concluded that age plays important role in influencing
self-regulation. Significant positive association of age with self-regulation is observed in middle-age diabetes
patients (table IV-2). Researchers believe that glycemic control and reducing diabetes-related complications are
possible in middle-age patients.

The hypothesis stating that ‘Duration of suffering is negatively correlated with life orientation’ was rejected.
Rubin and Peyrot (1999) in their research on quality of life and diabetes concluded that quality of life is measured
as physical and social functioning, and perceived physical and mental well-being. People with diabetes have a
worse quality of life than people with no chronic illness, but a better quality of life than people with most other
serious chronic diseases. Duration and type of diabetes are not consistently associated with quality of life.
Intensive treatment does not impair quality of life, and having better glycemic control is associated with better
quality of life.

The study further probed to see whether age also influences the neurocognitive abilities of diabetics. Considering
the fact that neurocognitive abilities perturb one’s capacity of self- care and emotions, it was imperative to assess
the effect of age a little further.

Three relationships were hypothesized for the effect that age can have on variables like executive functioning,
self-regulation, and locus of control. As hypothesized, age was found to be negatively correlated with executive
functioning, » = -.235, p <.05. Study carried out by Nguyen et al. (2010) stated earlier supports the finding.

The hypothesis stating that ‘Age will be positively correlated with self-regulation’ was accepted, » =271, p <.01.
Researchers are of the view that this relationship is an effect of being familiar with the disease. Nguyen et al.
(2010) in their study on glycemic control and executive function in rural older adults with diabetes concluded that
many older adults fail to achieve or maintain glycemic control. Inclusion criteria for this research were age 60
years or older and having had a diabetes diagnosis for at least two years. Study conducted by Lascar et al. (2018)
concludes that the prevalence of type 2 diabetes in adolescents and young adults is dramatically increasing. Like
older-onset type 2 diabetes, the major predisposing risk factors are obesity, family history, and sedentary lifestyle
which show lack of self-regulation. Thus, researchers attribute this finding to the curvilinear relationship between
age and self-regulation which would be the matter of investigation in further studies.

As hypothesized, no significant relationship was observed between age and life orientation. Study carried out by
Rubin and Peyrot (1999) support the findings. Moreover, no significant relationship is found between duration of
suffering and life orientation and significant correlation is observed between duration of suffering and age, r =
597, p < .01.

Additional Findings

To draw comparative inferences, duration of suffering and age were split by using median. t—test statistics was
employed to check the mean differences between shorter and longer duration of suffers (table 3) Self-regulation
was found to be higher in older diabetes patients than younger diabetes patients.

Memory performance and executive functioning were found to be higher in diabetes patients having shorter
duration of suffering than diabetes patients having longer duration of suffering. Memory performance and
executive functioning were found to be higher in younger diabetes patients than older diabetes patients. Cohen’s
effect size (d) were computed in order to check magnitude of duration of suffering and age on memory
performance and executive functioning. Cohen’s d for memory performance and executive functioning with
respect to duration of suffering were found to be .394 and .413, respectively and with respect to age values were
371 and .399, respectively. Researchers concluded that the magnitude of duration of suffering on memory
performance and executive functioning is higher than the magnitude of age.

CONCLUSION

Neurocognitive abilities, self- regulation and life orientation were explored among diabetics on modes of age and
duration of suffering. There is a significant positive relationship between age and duration of suffering among
diabetics. A significant positive relationship was also observed between executive functioning and memory
performance among diabetics. Significant negative correlation was found between executive functioning and age
as well as duration of suffering among diabetics. On the basis of Cohen’s d it was concluded that the magnitude
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of duration of suffering on memory performance and executive functioning is higher than the magnitude of age.
Additional findings have indicated peculiar significant differences among diabetics on the basis of duration of
suffering and age. Diabetics with shorter duration of suffering are better in memory performance and in executive
functioning in comparison to diabetics with longer duration of suffering. Similarly, diabetics with age 50 and
below are better in memory performance and in executive functioning than diabetics with age 51 and above.
However, diabetics with age 51 and above are better at self- regulation than diabetics with age 50 and below.
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