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Abstract 

Diabetes mellitus is a chronic and non-communicable disease which is also termed as “sugar” 

emerged as one of the leading causes of global health deterioration. It is associated with 

decreased physiological and psychological functioning. Age is a significant predictor to evolve 

diabetes mellitus. Cognitive changes due to diabetes and psychosocial distress are prominent 

among the population and the risk is high with increasing age range. The aim of the present 

study is to find out any association between age and cognitive and psychological functioning of 

patients with diabetes. In the present study, age range of the sample was selected as 40–60 years. 

A total of 60 individuals of both genders were selected; 30 individuals with diagnosis of diabetes 

mellitus and equal number of normal controls were included. The cognitive functioning was 

measured by neuropsychological tools and the psychological functioning was measured by 

Psychological General Well-being Index. The results indicate that in case of diabetes patients, 

age was found to be mostly significant and negatively correlated with cognitive and 

psychological functioning in comparison to normal controls. Findings from the present study 

suggest that age could be a predictor in changed cognitive and psychological functioning of 

patients with diabetes and increased age showed poorer cognitive and psychological 

functioning. 
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Introduction 

In public health significance, ageing population is being rapidly prevalent to diabetes mellitus (DM) which is a chronic 

metabolic disease condition and is associated with time-related multimodal complications. Complications might have 

physiological and psychological negative impact. The prevalence of diabetes and glucose intolerance increases with 

aging [1]. With the anticipated further aging, the burden of diabetes and impaired glucose tolerance (IGT) is increasing 
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in the population. Aging is a major contributing factor to the diabetes epidemic, and aged individuals are the 

representative of the fastest growing parts of the population of diabetes. Age-related insulin resistance is interlinked 

with negative impact in the body composition and physical inactivity among the population [2] which might have 

explained the benefits of the intensive lifestyle intervention and modification in aging. Previous studies have reported 

cognitive decline in both type 1 and type 2 patients with diabetes and decreased mental efficiency has been repeatedly 

reported. Influence of the metabolic syndrome in the aging population involves deficit in memory and learning, 

problem solving, and mental and motor speed [3, 4]. 

The risk factors of cognitive dysfunction in diabetes mellitus might have influenced the glycemic control, 

inflammation, hypoglycemia, and psychological distress [5]. The progressive impact of these conditions on the 

vascular disorders decreased the threshold and the cognitive functioning is affected in the aging brain of diabetic 

patients. Though chronic diseases, including diabetes self-care, involve much health-promoting behavior that is 

required for various degrees of cognitive pliability, insight, and knowledge to function proper self-care coordination 

and planning. Monitoring glucose levels, regular medications, insulin injections, dietary managements, lifestyle 

modifications and exercise require active participation of patients and it can have impact upon different domains of 

cognitive functioning. In addition, the recognition of disease condition, treatment procedure, and hypoglycemia 

prevention, are critical for the older population. Combined with rapid population aging, the health system in India 

needs to prepare to care for large number of old diabetic patients with an overabundance of prolonged complications; 

both vascular and metabolic. Different reports of psychological illness in younger patients with diabetes are taken into 

account in literature but consideration of aging population is rare. The critical effect of chronic diabetes on 

physiological well-being has been documented along with its socioeconomic connotations. Older patients are more at 

risk to chronic diabetic unfavorable complications due to prolonged exposure to negative metabolic and vascular 

impacts. The vulnerability to hypoglycemia and its adverse outcome has been well identified, necessitating immediate 

glycemic control. However, the decreased mental health status of older diabetic patients has received inadequate 

medical attention in mental health practice. 

The aim of the present study is to correlate increasing age range and patients with diabetes in cognitive and 

psychological functioning. 

Materials and Methods 

Participants 

In the present study, 60 individuals of both genders were selected and divided into two equal groups of 30 who were 

diagnosed with diabetes mellitus and normal controls. Inclusion criteria of the individuals with diabetes was 1) 

diagnosed with diabetes, 2) duration of illness is minimum 5 years, 3) age range of 40–60 years, 4) both genders 5) 

minimum education level was eighth grade. Patients with other medical/psychological/neurological disorders, were 

excluded from the sample. In case of normal controls, the inclusion criteria was 1) not diagnosed with diabetes, 2) age 

range of 40–60 years, 3) both genders, 4) minimum educational qualification was eighth grade. Any other medical, 

neurological and psychiatric conditions were excluded from this group. All the data was collected from the participants 

and consent form was provided to them. 

Measures 

• Socio-demographic and clinical datasheet: A tailor-made, semi-structured, socio-demographic and clinical 

datasheet was provided to the participants to obtain the information regarding demographic details, duration 

of illness, comorbid conditions, etc. 

 

• Verbal working memory n-back test: The verbal working memory 1 back and 2 back tests were used to assess 

the verbal working memory. It requires verbal storage, rehearsal and information manipulation. The Indian 

norms for the test were used in the present study [6]. 
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• Digit symbol substitution test (DSST): DSST was used to assess the coordination of visuo-motor functioning, 

motor persistence, sustained attention, and processing speed of the participants. The Indian norms for the test 

were used in the present study [6]. 

 

• Trail making test (TMT): TMT measured the visual attention and task switching. It assesses the sustained 

attention, information processing including visual search speed, scanning, processing speed, cognitive 

flexibility, and executive functioning [7]. 

 

• Stroop neuropsychological screening test: Stroop test assesses the perceptual set-shifting ability and it can be 

shifted on demand, suppressing a habitual response in favor of an unusual one [8]. 

 

• Psychological General Well-being Index: The Psychological General Well-being Index is an assessment tool 

of the level of subjective psychological well-being. It assesses subjective representations of sense of 

subjective well-being and it consists of 22 standardized items. The tool produces a single measure of 

psychological well-being under 6 subscale domains, namely, anxiety, depression, positive well-being, self-

control, general health, and vitality. Higher scores on the scale indicate a greater sense of well-being [9]. 

Statistical analysis 

In the present study, after the scales were scored, quantitative analysis was conducted by descriptive statistics. Pearson 

r correlation was also done to find the relationship between variables. 

Results 

The following tables (Table 1, 2 and 3) show the details of sample and the relationship between age and cognitive and 

psychological variables in diabetes patients. 

Variables 
Patients with diabetes Normal controls 

(Mean ± SD)  (Mean ± SD)  

Age 52.72 (7.19) 51.25 (6.89) 

  Number  Percentage Number Percentage 

Sex 
Male 15 50.00 16 53.33 

Female 15 50.00 14 46.67 

Educational qualification 

10 + 2 8 26.67 7 23.33 

Graduate 20 66.67 15 50.00 

Post-graduate 12 40.00 8 26.67 

Occupation 

  

  

Service 18 60.00 20 66.67 

Business 5 16.67 5 16.67 

Homemaker 7 23.33 5 16.67 

Socioeconomic status 

Lower middle-class 5 16.67 3 10.00 

Middle-class 9 30.00 10 33.33 

Upper middle-class 16 53.33 7 23.33 

Marital status 

Married 22 73.33 19 63.33 

Unmarried 5 16.67 10 33.33 

Divorced 3 10.00 1 03.33 
Table 1: Socio-demographic details of the sample. 
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Cognitive variables   Patients with diabetes Normal controls 

    r value in relation with age 

Cognitive flexibility Stroop effect   -0.400* 0.050 

Working memory 

n-back 1 

Hit 0.054 0.349 

Omission 0.010 -0.349 

Commission 0.051 0.192 

n-back 2 

Hit -0.447* 0.053 

Omission 0.447* -0.095 

Commission -0.045 0.013 

Sustained attention 
TMT-1 (Total time) 0.414* 0.197 

TMT-2 (Total time) 0.524** -0.078 

Processing speed DSST 
Time  0.472** 0.390* 

Errors 0.265 0.262 
Table 2: Relationship between age and cognitive functioning of patients with diabetes and normal controls. 

Psychological variables Patients with diabetes Normal controls 

  r value in relation with age 

Positive well-being -0.022* -0.089 

Self-control -0.163* 0.129 

Anxiety 0.227 -0.040 

Depression -0.040 0.012 

Vitality 0.152* -0.128 

General health -0.330* 0.036 
Table 3: Relationship between age and psychological functioning of patients with diabetes and normal controls. 

Discussion 

The present study was aimed to find out any relationship between increasing age and cognitive and psychological 

functioning in patients with diabetes. Overall results suggested that, there is a significant relationship between age, 

cognitive and psychological functioning in the sample variables (Table 2 and 3). For further analysis of sample and 

results, discussion was made following the tables presented in the results section. The table showed the socio-

demographic details of the sample which indicated that the mean age of the sample has been found to be 52 and equal 

number of male and female participants were present in the sample (Table 1). The mean age in the current study is 

going with the trend of prevalence age of diabetes mellitus which is 50–55 years and the probability of diagnosis of 

diabetes is higher among older age [2]. Most of the individuals who participated in the study were graduate and belong 

to upper middle-class socioeconomic background. Majority of the sample were working professionals and most of 

them were married. It has been found that the average duration of illness has been found to be 11 years 

(approximately). 

Cognitive and psychological domains were chosen for this study as diabetes mellitus is a chronic illness and it may 

have a long-time impact on the patients’ physiological, cognitive and psychological wellbeing. Patients with chronic 

diabetes need special medical attention and intervention for psychological needs [10]. In cognitive domains, the table 

showed that there is a significant relationship between increased age and overall cognitive functioning (Table 2). 

Further analysis suggests that there is a significant negative relationship between cognitive flexibility and ageing in 

patients with diabetes mellitus. Specifically, the Stroop task indicates the ability to response inhibition and cognitive 

flexibility. Following the scores in the present study, it’s indicative that the increased age range is associated with 

declined response inhibition and cognitive flexibility in diabetes mellitus. Significant changes in the domain of 

response inhibition might have an adverse manifestation of diabetes-associated cognitive dysfunction across different 

age groups [11, 12]. In the domain of working memory, sustained attention and processing speed, there is a significant 

relationship with the ageing of patients with diabetes, suggesting more age is leading to poor performance in these 

domains. In comparison to normal controls, the patients with diabetes, glycosylated hemoglobin (HbA1c) is a marker 

of glycemic control and glucose intolerance, and HbA1c of more than 7% was interrelated with an increase in 
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occurrence of mild cognitive impairment [13]. Deficits in working memory, frontal lobe executive functioning, 

learning and complex psychomotor process and abilities have also been found associated with a higher level of HbA1c 

with ageing. So, it can be said that impaired glucose tolerance in association with diagnosis of diabetes has been 

associated with cognitive alteration [14, 15]. Diabetes related hypoglycemic episodes are related to rapid changes in 

central nervous system and insulin resistance may have a more important role than an elevated fasting glucose level 

in increasing the risk for mild cognitive impairment in aged patients with diabetes. Difference between normal 

cognitive ageing and diabetes related cognitive changes can be significantly distinguishing. Impaired glucose tolerance 

mostly affects the younger brain and along with increasing age it becomes prominent. Significance of structural and 

functional changes which includes increased neuron loss, decreased synaptic density, declined energy production, 

disordered synaptic signaling and destructed protein homeostasis due to hypoglycemia with increasing age and thus, 

cognitive functioning declines much faster among individuals with diabetes. 

In the domain of psychological functioning, the table indicates the Psychological General Well-being Index in terms 

of subjective feeling of well-being related to psychological functioning of the patients (Table 3). Results in present 

study showed that, increased age has significant association with negative perception of well-being, self-control and 

health conditions. Patients with diabetes have comorbid psychological distress due to prolong nature of the disease 

condition which might have impact on interpersonal relationships, occupational functioning, and quality of life. 

Through aging, gradual decrease in functional abilities [16] can be characterized and it is a process of declination of 

physiological and psychological deformities. Different chronic disease conditions which are associated with diabetes 

are mainly associated with elderly population [17]. In comparison to normal controls, diabetic condition is facing 

unfavorable and undesirable changes in life which might have implications on control over health status and leading 

to adverse physiological complications [18]. Patients with diabetes have critical perception related to their own health 

and consequence due to their age-related risk factors and because of their declined physical functions [19]. They might 

have developed anxious coping styles i.e., avoidance of critical situations or escape and denial. Perception of self 

could have an impact on self-care regimens, lifestyle modifications and in turn that can increase diabetic 

complications. With increasing age of diabetes individuals, requirements of self-care, daily living chores and barriers 

in regard with psychosocial functioning take a huge part of changing lifestyle. Impact of chronic illness itself has an 

implication to alternate quality of life of patients. In the present study, it has been seen that, the perception of well-

being and general health is becoming poor with increased age, though with increasing age, acceptance of chronic 

condition and being resilient with the changing lifestyle is more prominent among the present sample. 

Conclusion 

The degree, pattern, and nature of the quality of life in terms of cognitive and psychological functioning are eventually 

decreasing with age though in case of individuals with diabetes the decline is more prominent and irreversible as well. 

Diabetes-related distress has implications upon perception of general health and psychological well-being. Increased 

age has a significant role in changes in overall functioning of the individuals with diabetes mellitus. 
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