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Abstract 

Objectives: To determine the level of Neurocognitive Functioning, and Interpersonal difficulties in People with Diabetes 

Mellitus type II. 

Material and Method: A purposive sampling strategy was used. A sample (N=100) with age range (40-60) years was taken 

in the study, in which 46% Men or 54% Women Diabetes Mellitus type II patients were included. The research design was 

cross-sectional. Neuro-Cognitive Assessment Battery and Interpersonal Relationship Scale for Diabetic Patients were used. 

Results: Pearson Correlation analysis results showed that there was a positive significant relationship between neurocognitive 

functioning and interpersonal difficulties. Hierarchal Regression analysis showed education level was a predictor of 

interpersonal difficulties in diabetic mellitus type II patients with poor neurocognitive functioning. Limitations and 

suggestions are discussed. 
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1. Introduction 

   Diabetes is a risky and genuine illness; it is managed 

very well through appropriate medication and 

monitoring 4.  Diabetic mellitus has been a major 

health problem in recent decades 15.  

According to WHO diabetes will be the seventh major 

cause of death in 2030 4. The long-term damage, and 

failure, of different organs, especially the vital organs 

of the body like kidneys, liver, heart, blood vessels and 

nerves has been seen in diabetic patients due to 

chronic hyperglycemia 10.  

The frequency of both diabetes mellitus type I and II 

is increasing worldwide, but the prevalence of 

diabetes mellitus Type 2 is rising much more quickly 
4.  

Cognitive decrement in diabetic patients developed 

slowly over a progressive period. 

 The decrement in psychological functioning mostly 

seems in different areas like verbal memory and 

neurocognitive capacities 5. 

 In the latest research, Diabetes Mellitus has been 

identified as a significant risk factor for dementia and 

cognitive impairments in adult patients 20. 

 Diabetes mellitus is linked with changes in brain 

structure and decrements in cognitive function. People 

with both diabetes types I and II have been shown to 

have mild to moderate reductions in cognitive 

function as measured by neuropsychological testing 

compared to non-diabetic controls. Diabetes mellitus 

Type 2 has also been associated with a 50% increased 

risk of dementia 4.  

For more than one hundred years, diabetes has been a 

recognized disease which has an impact on the brain. 

Researchers and clinicians of the early 19th century 

recognized that people with diabetes frequently 

complained of attention and poor memory 1.  

Diabetes mellitus is a family disease, and the medical 

issues of the family are interlocking 16 A relationship 

is a tight and deep connection or association between 

at least two or more two individuals 6.  

Studies have indicated that social relationships 

influence diabetic well-being results, for example, 

psychological fitness personal satisfaction, and 

glycemic control in a progressive manner 6. 

Interpersonal relationships in social setups have 

tremendous effects on mental well-being, physical 

health, health behaviour and death risk. Mental health 

problems decrease If the social relationship with 

others is stable and healthy 19.  

Family capacity is characterized as the impression of 

the behaviour of relatives in connection to everyday 

diabetes care choices and their psycho-physical 

associations 6.  

2. Materials & Methods 

A sample of diabetic melilotus type II patients 

(N=100) with age range (40-60) years, in which 46% 
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Men or 54% women were included. The data was 

collected through a purposive sampling technique during 

July 2019- October 2019.  

The research design was cross-sectional. In this 

research, only diabetic melilotus type II patients were 

taken from different hospitals in Lahore. After getting 

permission from the concerned authorities and 

explaining the nature of the research to the participants. 

The data collection was started. Those patients who were 

suffering from type I or gestational type, psychiatry 

illness, or any other illness (like hepatitis, jaundice etc.) 

were not included in it. 

 The questionnaire with demographic data, Neuro-

Cognitive Assessment Battery 14 and Relationship Scale 

for Diabetic Patient 9 were used in this research. 

 For assessment of neurocognitive functioning the 5 

subtests finalized out of 7 included; Digit span for verbal 

attention, Paired Associate Learning Test for verbal 

memory, Block Design for spatial abilities and Non-

Verbal Learning Test (NVLT) for visual memory. The 

internal consistency of NCAB was established again for 

the diabetic population (N=100) by calculating the 

Cronbach Alpha of total NCAB was 0.80 and of all 5 

subtests which are divided into 2 categories Ver.CA 

(factor 1) and Vis.CA (factor 2) was 0.85 or 0.75 

respectively.  

The scale of interpersonal difficulties consisted of 34 

items which were further divided into three factors. In 

which coexistence (13 items), companionship (13 

items), and accommodating (8 items) factors were 

included.  

Cronbach alpha for the relationship scale was .83 and 

for its three factors, it was .83,.76,76, respectively. These 

values showed the internal consistency of scale and its 

factors up to medium level. All aspects of the research 

were explained. Confidentiality was guaranteed to the 

participants. The test material was in the preferred 

language (Urdu). Every participant has the right to refuse 

and withdraw from the research without any 

consequence. All data analysis was performed using 

SPSS statistic 21. 

 

3. Results 

Bivariate correlation results show that Neurocognitive 

functioning and interpersonal difficulties positively 

correlate with each other.  

‘’Companionship’’ one of the factors of the 

interpersonal difficulties scale also showed a significant 

relationship with neurocognitive functioning, it means if 

there is good cognitive functioning increases 

companionship between family and patient and these 

both support each other as shown in table 2. 

The demographic data of the diabetic melilotus type II 

patients is in Table 1. 

Table 1 Demographic Information of the Participants 

(N=100) 

Variables f % 

Age 

40-50 

 

53 

 

53% 

50-60 47 47% 

Gender   

Men 46 46% 

Women 54 54% 

Education   

Illiterate 50 50% 

Matric and above 50 50% 

Glycaemia control before a 

meal 

  

Control<130  7 7% 

Uncontrolled>130  93 93% 

Glycaemia control after a 

meal 

  

Control<150 4 4% 

Uncontrolled>150 96 96% 

Heart disease    

Yes  21 21% 

No  79 79% 

Blood pressure    

Yes  66 66% 

No  34 34% 

Sugar control by insulin or 

medicine 

  

Insulin 63 63% 

Medicine 47 47% 

  n= sample size; f = frequency  

The above table 3 indicates that in Step I, step II and Step 

III level of education was found to be a positive predictor 

of interpersonal difficulties among diabetes mellitus 

type II patients. On the other hand, age, gender, blood 

pressure, and heart disease were not found to be 

significant predictors of interpersonal difficulties in 

diabetes mellitus type II patients. In steps II and III, 

blood and heart disease and NCAB were not found to be 

predictors of interpersonal difficulties in diabetic 

patients. Results of Table 4 showed that there were no 

differences in gender roles in the experience of 

neurocognitive functioning and interpersonal 

relationships in patients with diabetes mellitus type II.  
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Men are not significantly different from women on these 

measures.  
 

Table-2 Correlation between Neurocognitive Functioning, and Interpersonal Difficulties (N=100) 

.NCABD=Neurocognitive Assessment Battery; TAD=Treatment Adherence; IRS F1 =Coexistence; IRS F2= companionship; IRS F3 

=Accommodating IRS=Interpersonal Relationship *p<.05. **p<.01. ***p<.001. 

Table 3 Hierarchal Regression Analysis of Predictors of Interpersonal Relationship in Diabetes Mellitus Type II 

Patients (N= 100)  

Models SEB β t p< 

Step I (R= .258, ∆R2=.066)      

Gender   .503 -.01 -.12 .90 

Age  1.2 -.03 -.29 .76 

Education 5.0 .28   2.4 .01* 

Step II (R=.277, ∆R2= .027)      

Heart Disease  1.4 .29 .27 .78 

Blood Pressure 4.3 .10 1.0 .32 

Education 5.6  .24  2.4 .01* 

Step III (R= .306, ∆R2.094)     

      NCAB .86 .13 1.3 .08 

Education 4.5 .24   2.1 .03* 
Step I, F (2, 108) =4.85, *p<05, Step II, F (6, 104) = 3.67, *p<0.05, Step III, F (12, 98) =2.35, *p<0.05 

Table 4 Gender-wise Difference Across Neurocognitive Functioning and Interpersonal Relationship. (N=100) 

Measures  Men 

(n=46) 

Women 

(n=54) 

   95% CI 

 

Cohan’s d 

 M SD M SD t p df LL UL  

NCAB 82.22 30.17 79.63 33.93 .40 .47 98 -10.25 15.43 0.08 

Total IRS 100.3 21.50 98.59 19.64 .43 .45 98 -6.37 9.96 0.08 

IRS F1 38.80 8.24 38.22 7.78 .36 .39 98 -2.60 3.76 0.07 

IRS F2 38.24 8.59 37.56 7.59 .42 .25 98 -2.53 3.89 0.09 

IRS F3 23.35 5.30 22.81 4.87 .52 .60 98 -1.48 2.55 0.10 

df = 98 

 NCAB F1 F2 F3 IRS 

 NCAB - .14 .23* .16 .19* 

 IRS F1 - - .89*** .93*** .97*** 

 IRS F2 - - - .91*** .96*** 

 IRS F3 - - - - .97*** 

 Total IRS - - - -    - 

M 80.82 38.49 37.87 23.06 99.42 

SD 32.12 7.96 8.03 5.05 20.43 
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Note. NCAB=Neurocognitive Assessment Battery; IRS=Interpersonal Relationship; IRS F1 =Coexistence; IRS F2= companionship; IRS F3 

=Acommodating 

To sum up the results positive significant relationship 

has been seen between neurocognitive functioning and 

interpersonal difficulties. On the other hand, the results 

of hierarchical regression analysis indicated that 

education would predict less and higher difficulties in 

diabetic patients. It means educated people face fewer 

difficulties in their relationships with others. Gender 

difference was not seen in neurocognitive functioning 

and interpersonal difficulties. 

5. Discussion 

To our knowledge, it was the first study in Pakistan that 

showed a direct relationship between neurocognitive 

functioning, and interpersonal difficulties in diabetic 

mellitus type II patients. There was a positive 

relationship between neurocognitive functioning and 

interpersonal difficulties in diabetic mellitus type II 

patients. These findings revealed the importance of 

clinical meaning for individuals living with diabetes. In 

this study, the people with high blood sugar resulted in 

slower responses and increased errors. When 

performing mathematical and basic verbal tasks, which 

are important in various daily functions, such as insulin 

dosing, balancing, calculating, verbal, and visual tasks. 

Which affects their daily life and relationships with 

others 8. Another study result shows that diabetic 

people performed significantly worse on information-

processing speed, executive functions, memory 

functions, attention, and language comprehension. 

that’s why, these people face difficulties in their lives, 

especially in a social domain like relationships with 

others and daily tasks 2. A study shows that men and 

women have different behaviours and attitudes 

correlated to diabetes care 11. women and men have 

separate illness preferences 18. Diabetic women do extra 

care about their illnesses, and the different well begins 

behaviours of the women during their illness like more 

rest, seeking medical attention and being more likely to 

recognize symptoms of illness. Men also report fewer 

symptoms of illnesses than women 17. Some of these 

differences may have evolved from the distinct roles 

that men and women traditionally have played within 

the family structure, with women having greater 

responsibilities for family health. However, in this 

study, there were no gender differences in the 

neurocognitive functioning and interpersonal 

difficulties in diabetic patients.  

Some previous studies suggested that a high level of 

social support was related to the improvement of 

diabetes. Another study found that having high social 

support prompted controlling their diabetes effectively 
13. social sports positive effect on glycemic control. 

Since diet and exercise are a fundamental part of 

diabetes remedial action and the executives, association 

in sports likely adds to great glycemic control. We 

guess that social support may beneficially affect 

glycemic control 12. 

5. Conclusion 

This research would be helpful to see how the cognitive 

decline in diabetic patients will develop over time and 

how it affects their daily and social lives. 

CONFLICTS OF INTEREST- None 

Financial support: None to report. 

Potential competing interests: None to report 

Contributions: 

N.R - Conception of study  

N.R - Experimentation/Study Conduction  

N.R - Analysis/Interpretation/Discussion  

N.R - Manuscript Writing 

N.R, U.B - Critical Review 

N.R, U.B - Facilitation and Material analysis 

References 

[1] Abbatecola, A. M., Paolisso, G., Lamponi, M., Bandinelli, S., 

Lauretani, F., Launer, L., & Ferrucci, L. (2004). Insulin 

resistance and executive dysfunction in older persons. Journal 

of the American Geriatrics Society, 52(10), 1713-1718. doi: 

10.1080/13803390903224928 

[2] Awad, N., Gagnon, M., & Messier, C. (2004). The relationship 

between impaired glucose tolerance, type 2 diabetes, and 

cognitive function. Journal of clinical and experimental 

neuropsychology, 26(8), 1044-1080. doi: 

10.1080/13803390490514875 

[3] Anderson, R. M., Fitzgerald, J. T., & Oh, M. (1993). The 

relationship between diabetes-related attitudes and patients' self-

reported adherence. The Diabetes Educator, 19(4), 287-292. 

doi: 10.1177/014572179301900407. 

[4] Biessels, G. J., Staekenborg, S., Brunner, E., Brayne, C., & 

Scheltens, P. (2006). Risk of dementia in diabetes mellitus: a 

systematic review. The Lancet Neurology, 5(1), 64-74. doi: 

10.1016/S1474-4422(05)70284-2 

[5] Brandoni, C., & Anderson, O. R. (2009). A new neurocognitive 

model for assessing divergent thinking: Applicability, evidence 



JRMC Vol. 27 (Issue 3) Journal of Rawalpindi Medical College 

 400  
 

of reliability, and implications for educational theory and 

practice. Creativity Research 

Journal,21(4).doi.org/10.1080/10400410903297352 

[6] Berscheid, E. (1999). The greening of relationship 

science. American psychologist, 54(4), 260. doi: 10.1037//0003-

066x.54.4.260. 

[7] Cox, D. J., Kovatchev, B. P., Gonder-Frederick, L. A., 

Summers, K. H., Mccall, A., Grimm, K. J., & Clarke, W. L. 

(2005). Relationships between hyperglycemia and cognitive 

performance among adults with type 1 and type 2 

diabetes. Diabetes care, 28(1), 71-77. doi: 

10.2337/diacare.28.1.71 

[8] Irfan, S., & Rizvi, M. (2020). Relationship Between 

Embitterment and Interpersonal Relation Among Patients with 

Diabetes. idea, 11(1). doi: 10.7176/JEP/11-1-04 

[9] Genuth, S., Alberti, K. G. M. M., Bennett, P., Buse, J., 

DeFronzo, R., Kahn, R., ... & Zimmet, P. (2003). Follow-up 

report on the diagnosis of diabetes mellitus. Diabetes 

care, 26(11), 3160-3168. doi: 10.2337/dc11-S062 

[10] Hibbard, J. H., & Pope, C. R. (1983). Gender roles, illness 

orientation and use of medical services. Social Science & 

Medicine, 17(3), 129-137. doi: 10.1016/0277-9536(83)90246-0 

[11] Hammond, G. S., & Aoki, T. T. (1992). Measurement of health 

status in diabetic patients: diabetes impact measurement 

scales. Diabetes Care, 15(4), 469-477. doi: 

10.2337/diacare.15.4.469. 

[12] Keyvanara, M., Hosseini, S. M., & Emami, P. (2012). Social 

support and diabetes control: a study among patients admitted to 

specialized clinic of Dr. Gharazi Hospital in Isfahan. Medical 

Archives, 66(1), 24. doi: 10.5455/medarh.2012.66.24-27. 

[13] Mahmood, S. N., & Bashir, U. (2018). Development and 

validation of neuro-cognitive assessment battery for stroke 

patients (NCABS) in Pakistan. Pakistan Journal of Medical 

Sciences, 34(5), 1164. ./doi: 10.12669/pjms.345.15083 

[14] Mathers, C. D., & Loncar, D. PLoS Med. 3 (11), e442 (2006). 

doi: 10.1371/journal.pmed.0030442. 

[15] Strom, J. L., & Egede, L. E. (2012). The impact of social 

support on outcomes in adult patients with type 2 diabetes: a 

systematic review. Current diabetes reports, 12, 769-781 doi: 

10.1007/s11892-012-0317-0. 

[16] Sharpe, P. A., Clark, N. M., & Janz, N. K. (1991). Differences 

in the impact and management of heart disease between older 

women and men. Women & Health, 17(2), 25-43. doi: 

10.1300/J013v17n02_02. 

[17] Verbrugge, L. M. (1985). Gender and health: an update on 

hypotheses and evidence. Journal of health and social behavior, 

Sep;26(3):156-82. PMID: 3905939. 

[18] Umberson, D., & Montez, J. K. (2010). Social relationships 

and health: A flashpoint for health policy. Journal of Health 

and Social Behavior, 51(1, Suppl), S54–S66/doi: 

10.1177/0022146510383501 

[19] Wild S, Roglic G, Green A, Sicree R, King H. Global 

prevalence of diabetes: estimates for the year 2000 and 

projections for 2030. Diabetes Care. 2004 May;27(5):1047-53. 

doi: 10.2337/diacare.27.5.1047. PMID: 15111519 

 


