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ABSTRACT 

Background: The epidemic of diabetes has given rise to the need to identify factors which 

play key roles in the management of type 2 diabetes. Cognitive distortions are those irrational 

thoughts which affect emotions and health behaviors. Objective: This study aimed to check 

the effectiveness of an internet-based intervention on cognitive distortions among type 2 

diabetes patients. Method: A two group pretest- posttest design was used. Using purposive 

sampling, 45 type 2 diabetes patients between 18-60 years participated in this study. CD 

Quest (2015) was used to identify the different cognitive distortions. Data was analysed using 

graphical representations and mean differences. Result: The mean age of participants in the 

group was 48.04±7.76 with a mean A1C of 7.87±1.64. 51.1% of the population were males 

and 48.9% were females. The results indicated that the internet-based intervention had a 

significant effect on reducing the different types of cognitive distortions. Conclusions: 

Internet based intervention was effective in reducing cognitive distortions among patients 

with type 2 diabetes. 
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iabetes mellitus is a chronic disease that occurs due to insufficient production or use 

of insulin. Type 1 diabetes is a condition where the body produces little or no 

insulin, therefore, requiring insulin injections to maintain the necessary glucose 

levels whereas type 2 diabetes occurs when the body is unable to use the insulin produced by 

the pancreas. A recent report by the International Diabetes Federation estimated 537 million 

adults to be living with type 2 diabetes (International Diabetes Federation, 2021). The 

occurrence of type 1 diabetes is relatively low as compared to type 2 which accounts for 

over 90% of the global cases as reported in 2010 (Zimmet et al., 2001). Type 2 diabetes 

occurs due to both environmental and genetic factors. There is limited information about the 

genetic markers of type 2 diabetes. It was identified that certain genes which afford 

protection against diabetes to Caucasians do not appear to protect Indians (Radha & Mohan, 

2007). Increased prevalence of type 2 diabetes among children and adolescents could also be 

due to low birth weight, malnutrition, increased insulin levels, low muscle mass, impaired 

glucose tolerance and greater adiposity (Mohan, 2004; Venkat Narayan, 2001).  41.5% of 
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the general population of India knew about diabetes while urban residents showed a higher 

awareness rate compared to rural residents(Deepa et al., 2014). Prevalence of type 2 diabetes 

in India is constantly increasing due to a rise in the socio-economic status, industrialization 

and urbanization, adoption of western ‘fast food trends’ with increased consumption of 

carbohydrates, lack of physical activity, and increased sedentary lifestyle affecting both the 

wealthy and the poor (A. Pan et al., 2012; Zimlich, 2021).  

 

American Psychological Association defines culture as the distinctive customs, values, 

beliefs, knowledge, art, and language of a society or a community. Culture determines the 

day-to-day behaviors and values that are passed from generations (Americal Psychological 

Association, 2015). Therefore, culture plays a major role in understanding and impacting 

health. Health beliefs, attitudes towards health, perceptions about illness, and customs of the 

society shape health behaviors. In developing countries like India, management of diabetes 

is expensive with a wide range of cost effective treatment options available which lack 

approachability and availability of medicines(Gutch et al., 2014)  India, the home of 

Ayurveda is a classic example of how alternate methods of treatment are sought after. Home 

treatments with the use of herbs, cessation of sweets/sugary products, acupuncture, yoga, 

massage, consumption of bitter foods and anecdotal evidence are commonly noted (Chacko, 

2003; Sachdeva et al., 2015) 

 

Self-statements which inaccurately represent events around us due to faulty information 

processing resulting in errors of thinking known as cognitive distortions (Beck, 1995). 

Behaviors resulting from these unbreakable “rules” become self-defeating or maladaptive. In 

any physical disease, cognitive distortions impact personal perception of their health 

condition (Drinkwine, 2019). Behavioral choices are governed by how an individual 

understands and thinks about the events happening around him(Farrell et al., 2004). Less 

positive pattern of health practices were noted in individuals with greater cognitive 

distortions(Christensen et al., 1999).  

 

Since type 2 diabetes is predominantly a lifestyle disorder, development of healthy thoughts, 

behaviors and emotions about diabetes should be practiced. The death of research about 

cognitive distortions specifically in India lead to this study. The aim of this study to check 

the effectiveness of an internet based intervention on cognitive distortions among type 2 

diabetes patients in India.  

 

MATERIALS AND METHODS 

The aim of this study is to check the effectiveness of an internet based intervention on 

cognitive distortions among type 2 diabetes patients. A sample of 45 participants were 

chosen using purposive and snowball sampling. A pre-test –post-test design among the 

intervention and the control group was used in this study. General Health Questionnaire 

(Goldberg & Williams, 1988) was used as a screener to check for eligibility. 12 item scale 

with each item rated on a four-point scale (less than usual, no more than usual, rather more 

than usual, or much more than usual) was chosen in order to assess the severity of responses. 

Higher score indicating more symptoms. The Cronbach's alpha of the GHQ-12 was found to 

be 0.9 among older adults in India(Qin et al., 2018). Cognitive distortions were assessed 

using the CD Quest(De Oliveira et al., 2015). –A brief, 15-item questionnaire assessed 

dimensions frequency of occurrence and intensity of cognitive distortions. Each item 

presents a category of distorted thinking with two thought examples. Frequency options 

include “No (It did not occur),” “Occasional (1–2 days during the past week),” “Much of the 
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time (3–5 days during the past week),” and “Almost all the time (6–7 days during the past 

week).” Intensity options include “A little (Up to 30%),” “Much (31% to 70%),” and “Very 

much (More than 70%). The internal consistency of the CD-Quest total score was assessed 

using Cronbach’s alpha. Internal reliability of the total score was excellent (α = .88) 

(Morrison et al., 2015) Socio demographic profile consisted of age, gender, educational 

qualification, occupation, marital status and latest A1C scores were collected. 

 

Figure 1 indicates the inclusion and exclusion criteria: 

Inclusion Criteria Exclusion Criteria 

Diagnosis of Type 2 Diabetes Gestational or Type 1 Diabetes 

Access and knowledge of using the 

internet 
Comorbid physical or mental health conditions 

Age between 18 - 60 years Those without access to internet 

Should have a record of last A1c 

levels 
Patients below 18 or above 60 years of age 

  
Patients with a history of psychological 

treatment/intervention 

 

Procedure 

Participants were invited to be a part of the study. Rapport was established and 

confidentiality was assured. Consent was obtained. In order to understand the psychological 

profile of participants, they were asked to complete the general health questionnaire and the 

cognitive distortion questionnaire in a single Google form and then divided into intervention 

group and control group. The forms were administered in the presence of the therapist. The 

intervention format is presented in Table 1. The treatment group were then explained the 

course of the intervention. Participants in the control group continued with the standard 

treatment. After all the sessions for the treatment group, the tools were administered a 

second time for both the groups.  

 

Table 1 indicates the components of the intervention 

Session 

No. 
Skills taught Homework 

1 Assessment using tools 
List 3 problems with frequency, severity, 

intensity 

2 

Orientation to CBT, 

Identification of thoughts, hot 

thoughts, thought monitoring, 

mood monitoring 

Record thoughts (using situation, thought 

and feelings triangle) and resulting 

behavioral and emotional changes (using 

ABC model) 

3 
Automatic thought recognition, 

mood monitoring, relaxation 

Write the first 3 columns of the 

dysfunctional thought record for 2 

situations, practise the relaxation technique 

for atleast one situation daily 

4 

Thought challenging/cognitive 

restructuring, relaxation, mood 

monitoring 

Complete the dysfunctional thought record 

and practise relaxation exercise. 

5 Assessment using tools   
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RESULTS AND DISCUSSION 

The participants were between 32-55 years with a mean of 44.09±6.5 in the experimental 

group and between 36-60 years with a mean age of 51.83±7.01 in the control group. The 

experimental group had a mean A1c score of 7.75±1.38 and the control group had a mean 

A1c score of 7.9±1.87. Table 2 indicates the demographic details of both groups. 

 

Table 2 indicates the baseline characteristics of participants 

 Experimental group  Control group  

 N % N % 

Male  9 40.9 14 60.9 

Female 13 59.1 9 39.1 

Married 22 100 21 91.3 

Widowed/Divorced 0 - 2 8.7 

Employed 20 90.9 15 65.2 

Home maker 2 9.1 5 21.7 

Unemployed 0 - 3 13 

Higher secondary 0 - 1 4.3 

Degree 11 50 9 39.1 

Post-Graduation 9 40.9 10 43.5 

Research 2 9.1 3 13 

 

The Shapiro Wilkes test of normality shows that the data is normally distributed (p= 0.09). 

Cohen’s d indicated small effect size (0.30). There was a significant average difference 

between pre-test and post-test scores (t = 2.32, p < 0.05). On average, Pre test scores were 

3.62 points higher than post test scores (95% CI [0.48,6.76]) 

 

Table 3 indicates the mean and standard deviation on cognitive distortions of both groups.  

  Experimental group Control group 

Variable Pre test Post test Pre test Post test 

  Mean  S.D. Mean  S.D. Mean  S.D. Mean  S.D. 

Cognitive 

distortion 
18.31 11.12 15.68 12.97 16.78 12.33 12.21 10.74 

 

Table 4 indicates the mean and standard deviation of all participants along with t test 

results 

  Mean N Std. Deviation t  Sig.(2 tailed) 

Pre CD total 17.53 45 11.65 2.32 0.025 

Post CD total 13.91 45 11.87     
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Graph 1 compares the pre and post test scores among the experimental group 

participants: 

 
 

Graph 2 compares the pre and post test scores among the control group participants: 

 
 

The results indicate that there is a significant reduction between pre-test and post-test scores 

on cognitive distortions. CBT based interventions have shown similar results in studies by 

(Koochaksaraee et al., 2022; X. Pan et al., 2020; Uchendu & Blake, 2017; Yang et al., 2020) 

Cognitive distortions are the irrational patterns of thinking which are associated with 

negative health beliefs(Uhl, 2007).Emotional states affect mental health which in turn 

impacts medical outcomes(Lustman et al., 1998). How an individual thinks about a situation 

impacts his/her emotions and therefore his/her behaviors. For example: When the normal 

diet, activity or medications are disrupted, it would create distorted thinking leading to 

hopelessness and lack of confidence in medicine(Noroozi et al., 2017b). If patients of type 2 

diabetes become influenced by situational factors leading to higher stress, it could indirectly 

impact their blood glucose levels(Farrell et al., 2004). The cycle of disrupted blood sugar 

levels leading to cognitive distortions which then leads to poor adherence which lead to 
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further distorted thinking, needs to be broken(Noroozi et al., 2017a). Patients with type 2 

diabetes also show higher prevalence of depression, anxiety and other mental health 

conditions (Centers for Disease Control and Prevention, 2021).  

 

Since type 2 diabetes management requires rigorous long term behavioral changes, 

identification and challenging of cognitive distortions becomes a priority. Distortions about 

self, future and surroundings are prone to irrational interpretation which could lead to 

reinforced perceptions of helplessness about negative health habits like sweet cravings or 

overeating (Shook, 2010).  Distorted thinking implies rigidity with the inability to be open 

and flexible leading to retrieving information which are congruent to their current negative 

state(Rnic et al., 2016). The significant reductions in cognitive distortions after the 

intervention indicates that individuals are able to better identify their automatic thoughts. 

Recognition of unhealthy thoughts is similar to creating a filter which then leads to rational 

reasoning to reevaluate their condition therefore reducing anxiety(Koochaksaraee et al., 

2022). By enhancing the awareness between negative thoughts and glucose levels, better 

self-management techniques are created and maintained (Yang et al., 2020).  

 

While the study has the advantage of being easily accessible and self-paced, some 

recommendations for future studies include a larger sample size, randomization of samples 

and a follow up to see if the impact lasts for a period beyond the intervention period.  

 

CONCLUSIONS 

Cognitive distortions are commonly occurring thoughts which shape thoughts and beliefs. 

This study highlights the need to identify the different types of cognitive distortions which 

occur among patients of type 2 diabetes. The knowledge about cognitive distortions and 

techniques learnt to challenge them has helped participants to identify distortions in day to 

day life. Insight about distortions could have led to increased scores post intervention on 

some types of distortions. 
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