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Abstract 

Type 1 diabetes mellitus (T1DM) is a chronic metabolic 

disease of autoimmune origin that occurs predominantly in 

children and adolescents, following them throughout their 

lives. Its treatment requires the systematic administration of 

insulin and the establishment of a specific lifestyle from 

childhood to late adulthood. Although new technologies 

have contributed to a better treatment approach for young 

people with diabetes, studies have shown that the disease 

continues to have a significant impact on the patients' lives. 

Given the complexity of the condition and the young age of 

the patients, the multidisciplinary treatment team should put 

emphasis on psychosocial interventions that will enhance 

self-management of the condition and contribute to 

improving the quality of life of patients. 
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Aim of the Review 

The aim of this critical review is to identify, through the 

current literature, the various psychological and social 

factors that affect children and adolescents with Type 1 

Diabetes Mellitus (T1DM) and determine the possible 

impact on their quality of life. In this context, it is also 

attempted to highlight the role of the health psychologist as 

a member of the multidisciplinary team that should be 

formed in order to successfully approach the children and 

adolescents with T1DM. 

 

 

Methods 

This is a narrative review of the relevant literature, which 

included research articles (observational studies, 

systematic reviews, meta-analyses, clinical trials) published 

between 2002-2022 in English and Greek, retrieved from 

PubMed/Medline and Google Scholar databases. Due to 

the nature of the review, no strict selection criteria were set 

for the articles reviewed and included. The keywords "Type 

1 Diabetes Mellitus", "Social factors", "Psychological 

factors", "Quality of Life" and the algorithm "Type 1 

diabetes" AND "Soci*" AND "Psych*" AND "Quality of Life" 

were used to identify studies that correlated T1DM with 

psychosocial factors and quality of life. 

 

 

Type 1 diabetes mellitus (T1DM) as a chronic disease 

Pathogenesis of T1DM 

T1DM is a chronic autoimmune disease that leads to 

destruction of the pancreatic cells responsible for insulin 

production (beta cells). Insulin is an essential anabolic 

hormone which plays a variety of roles in the metabolism of 

glucose, fats, proteins and electrolytes. More specifically, 

insulin pushes glucose to enter muscle and fat cells, 

stimulates the storage of glucose in the liver as glycogen, 

synthesizes fatty acids, stimulates amino acid uptake, 

inhibits fat breakdown in adipose tissue, and stimulates 

potassium uptake in cells1. 

Autoimmune beta-cell destruction lasts for months or years, 

leads to complete insulin deficiency and is of unknown 

etiology. Nevertheless, specific genetic and genomic 

associations have been identified, leading to the 

assumption that T1DM is an inherited disease. Thus, in the  
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case of monozygotic twins, the risk of the second twin 
developing T1DM is 65%, if the first twin already suffers 
from the disease2. 

The circulation of autoantibodies (i.e. biological 
macromolecules that are directed against the body's own 
cells) has been shown to occur in people who have or are 
at risk of developing T1DM. The higher the titer of these 
antibodies or the greater the number of different antibodies 
detected, the greater the risk of developing the disease3. In 
fact, in individuals with a genetic predisposition, it is 
believed that the factors triggering the autoimmune process 
of beta-cell destruction are mainly environmental, namely 
viral infections, environmental toxins and early exposure to 
dietary factors4. 

 

 

Epidemiological data on T1DM 

T1DM is one of the most common chronic diseases of 
childhood, but it can also start later in life. There has been 
a steady increase in the incidence and prevalence of T1DM 
so that it now affects 5% to 10% of all diabetic patients. In 
the US, it is estimated that 1.24 million people have T1DM 
and this number is expected to increase to 5 million by 2050. 
The most common age of onset is between 4 to 6 years and 
in early adolescence (10 to 14 years). Worldwide, there is 
also considerable geographical variation in incidence. The 
highest incidence rates are recorded in Finland and other 
Northern European countries with rates around 400 times 
higher than those observed in China and Venezuela, where 
the lowest incidence is recorded 5,6. 

 

 

Clinical features and complications of T1DM 

The development of T1DM takes place in 3 stages. In stage 
1 the child is asymptomatic, with normal fasting glucose, 
normal glucose tolerance and the presence of at least two 
autoantibodies in the blood. In stage 2, in addition to the 
autoantibodies, the child shows symptoms of dysglycaemia, 
i.e. impaired fasting glucose (fasting glucose 100-125 
mg/dl) and/or impaired glucose tolerance (2-hour post-75 
gm glucose load glucose between 140-199 mg/dl). In stage 
3, signs and symptoms of diabetes appear7. 

The physical symptoms that patients, especially young 
people, have to deal with include polydipsia, polyuria, 
polyphagia and nocturnal enuresis. Patients often show 
catabolic symptoms, with dramatic weight loss, increased 
lipolysis, loss of muscle mass and muscle weakness. Insulin 
deficiency results in marked hyperglycaemia resulting in 
blurred vision, electrolyte imbalances and dehydration. If 
symptoms are not recognized in time, then there is a risk of 
diabetic ketoacidosis, a condition classified as a medical 
emergency and requiring immediate hospitalization and 
treatment as the person faces the risk of coma and death8. 

Chronic dysregulated T1DM can cause a variety of health 
problems due to chronic hyperglycaemia. Thus, patients 
have an increased risk of vascular disease, coronary artery 
disease and strokes, renal failure, retinopathy, neuropathy, 
dermatopathy and lower limb ulcers, as well as local and 
systemic infections. People with T1DM also have a higher 
risk of developing other autoimmune conditions such as 
autoimmune thyroiditis and gastritis9. 

 

Treatment and follow-up T1DM 

The treatment of T1DM is based on medication and a 
healthy lifestyle in terms of both diet and physical activity.  

T1DM is regulated by the use of insulin, which is 
administered parenterally, i.e. subcutaneously and 
intravenously, but not orally. There are several insulin 
categories and formulations, which differ in time of peak 
action and duration of action. In order to achieve tight 
glycaemic control and to avoid hypoglycaemia, young 
people with T1DM need multiple subcutaneous injections 
per day, often up to three, some of which are accompanied 
by self-monitoring of capillary glucose (6-10 times per day), 
using lancets. Therefore, children and adolescents with 
T1DM need to undergo a great number of punctures per 
day10.  

An alternative form of insulin administration, continuous 
subcutaneous insulin infusion or insulin pump therapy, is 
often used for children with T1DM. Large registries tracking 
the treatment outcomes of patients with T1DM and long-
term follow-up studies suggest that children treated with 
continuous subcutaneous insulin infusion have lower 
glycosylated haemoglobin levels and lower rates of 
hypoglycaemia. Similarly, insulin pump studies 
incorporating continuous glucose monitoring devices that 
demonstrate significant improvement in both glycemic 
control and reduction in hypoglycemia in pediatric patients 
with suboptimal blood glucose control at baseline9. 

Lifestyle interventions are important for paediatric patients 
with T1DM and contribute to maintaining good health, 
preventing cardiovascular disease and good glycaemic 
control. Lifestyle modifications include healthy diet and 
regular exercise. Education of patients and their families on 
dietary approaches helps to mitigate the hypoglycaemic and 
hyperglycaemic effects of exercise and is part of patient 
self-management and support and should be provided by a 
qualified nutritionist, a medical exercise specialist and the 
paediatric endocrinologist. Education should be provided at 
diagnosis. Quarterly visits to the paediatric endocrinologist 
and involvement of the multidisciplinary team (Figure 1) 
ensure ongoing education throughout childhood and 
adolescence9. In terms of exercise, 60 minutes of moderate 
to vigorous aerobic exercise daily and muscle strengthening 
exercise for at least 3 times per week is recommended. At 
the same time, the patient should be trained to perceive and 
cope with exercise-induced hypoglycaemia, perform 
capillary blood glucose self-monitoring before exercise and 
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make sure to have access to carbohydrates throughout the 

exercise11. Regarding nutritional interventions, good 

glycaemic control requires control of carbohydrate intake 

and control of calorie balance. Each dietary plan must be 

individualised: family habits, food preferences, religious or 

cultural needs, schedules, physical activity and the patient's 

and family's self-management skills are taken into 

consideration. Nutritional guidelines should assess any 

changes in food preferences over time, access to specific 

foods, the patient's weight status, overall cardiovascular risk 

and the likelihood of other eating disorders. Adherence to 

dietary guidelines is associated with better glycemic control 

in young people with T1DM12. Carbohydrate measurement 

is fundamental as this will largely underpin the amount of 

insulin administered. It has been shown that a 15% or 10 gr 

carbohydrate deviation is unlikely to cause significant 

hyperglycaemia or hypoglycaemia, respectively13 . 

Figure : The multidisciplinary team required for the proper management of 

a child/adolescent with type 1 diabetes mellitus. 

 

 

  

 

Quality of life 

 

Introductory concepts for quality of life 

There are different views on the definition and the 

determinants of quality of life in the literature. According to 

the prevailing view, quality of life is intertwined with well-

being and meeting the overall needs of human beings. 

Thus, the World Health Organization (WHO) defines quality 

of life (QoL) as the sum of individuals' perceptions of their 

place in life, in the context of the culture and value systems 

in which they live and develop and in relation to their 

expectations, goals and concerns. It is the subjective feeling 

of satisfaction with life, encompassing all areas of daily life 

and all aspects of the individual's experience, including 

elements of the biopsychosocial-spiritual model. Health-

related quality of life (HRQoL) is a concept that refers to the 

impact on one person's perceptions of life, functions and 

social opportunities that are affected by health-related 

situations such as illness, injury and treatment. The concept 

includes patients' perceptions of their current functional 

status, their satisfaction with it and their beliefs about the 

functional status they consider to be the ideal one. The way 

each individual perceives illness and treatment plays an 

important role and this seems to depend on personal 

experience. It is a multidimensional indicator, which consists 

of at least three broader dimensions: physical, mental and 

social that are affected by the illness and/or treatment of the 

illness14. 

The complexity of self-care needs in T1DM has been 

reported to have a critical impact on patients' HRQoL15,16 . 

HRQoL of patients with T1DM has been widely studied in 

relation to other aspects such as the presence of chronic 

complications17, glycemic control18, disease duration19 and 

the effect of structured educational programs20, 21. 

Determining the impact of disease on patients' lives is 

crucial in clinical practice because it helps clinicians to 

identify patients' needs, barriers to self-care as well as to 

make clinical decisions and improve communication with 

patients. Disease-specific HRQoL measurement tools have 

been shown to be more useful than generic tools, as they 

are more sensitive to changes in the specific disease and 

provide more detailed information about it22. Tools that have 

been used to assess HRQoL in T1DM are the PedsQL 3.0 

Type 1 Diabetes Module questionnaire23, the ViDA 

questionnaire for T1DM, the Diabetes Health Profile (DHP-

1), the Japanese insulin dependent diabetic patient quality 

of life scale (JAPIDQOL), the DAWN2 Impact of Diabetes 

Profile (DIDP) and others24, which are applied on a case-

by-case basis.  

 

 

Quality of life in patients with T1DM 

The presence of T1DM alone implies a reduced HRQoL, 

when compared to the corresponding quality of life of 

people without T1DM25. More specifically, a recent meta-

analysis of 31 qualitative study prototypes by Vanstone et 

al26 showed that the long-term and short-term negative 

consequences of uncontrolled T1DM affect all aspects of 

patients' lives: physical, emotional and social. The effect in 

each domain is extensive and the effects interact across 

domains. Uncontrolled blood sugar levels lead to significant 

psychological distress, negative mood, cognitive difficulties, 

irritable or aggressive behavior and related problems with 

relationships, self-image and self-confidence. Emotional 
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distress is widespread and often not adequately addressed 
by healthcare providers. Patients live in fear of 
complications from diabetes in the long term, as well as in 
the short term, they worry about the personal, social and 
occupational consequences of hypoglycaemic episodes 
and may limit normal activities such as driving or socialising. 

The onset of T1DM in childhood implies a lifelong health 
problem. Given the long-term exposure to the detrimental 
effects of dysglycemia and the risk of developing diabetes-
related complications, intensification of treatment options is 
critical. Thus, increased treatment demands and the pursuit 
of optimal glycemic targets disrupt the normal activities of 
children and their families9. 

Classic intensified insulin therapy regimens involve multiple 
subcutaneous injections daily in order to administer insulin 
and several capillary glucose measurements after fingertip 
pricking with special scalpels. In fact, many times, 
adolescent patients and parents of children with T1DM are 
asked to make complex decisions about the dosage of 
insulin to be administered based on capillary blood glucose 
values. In recent years, advances in therapeutic technology 
in diabetes have introduced continuous insulin infusion 
devices that are placed subcutaneously and, as a result, 
patients avoid self-administration of insulin which are 
accompanied by multiple injections. More and more studies 
show that the use of these devices improves the quality of 
life of patients with DM127. The adherence to treatment for 
young patients therefore requires painstaking compliance to 
a daily routine of medication as well as dietary and physical. 
The role of lifestyle modification in improving patients' 
HRQoL is poorly understood. Some studies have shown 
that lifestyle factors such as proper leisure time physical 
activity, healthy diet and adequate sleep and work time are 
associated with better HRQoL among people with and 
without diabetes, despite the fact that many young people 
find it quite difficult to follow the rules required to adhere to 
treatment guidelines, especially under peer pressure28. 

Accumulating research data suggest that the duration of 
T1DM is inversely related to HRQoL, although some small 
population studies have failed to demonstrate the same. In 
contrast, the presence of diabetes-related complications 
appeared to be associated with symptoms of anxiety and 
depression and low HRQoL. Regarding glycaemic control, 
it appeared that patients with poor control, as expressed by 
glycosylated haemoglobin, had lower HRQoL. Female 
gender and older age of patients were also associated with 
lower HRQoL. Patients' perceptions of the condition, 
namely that it is a stressful, distressing or difficult condition 
to manage and that it may have adverse health effects, are 
associated with low HRQoL and depression29. 

Finally, T1DM also has an impact on the quality of life of the 
parents-caregivers of diabetic persons. Increased 
caregiving burden has been found to be associated with 
poorer HRQoL in mothers of patients with T1DM30, at a time 
when parents report that it is difficult to bear the emotional 
burden of diabetes for themselves and their children as well 

as the burden of finding suitable diabetes specialists to 
assist their children to manage their diabetes 31. 

 

 

Psychological and psychosocial factors in DM1  

The impact of psychological and psychosocial factors on the 
lives of patients with T1DM is particularly important. A recent 
systematic review and meta-analysis showed that patients 
with T1DM have a much higher relative risk of suicidal 
behavior, a finding that can be attributed to either co-
existing depression, other mental disorders or physical 
symptoms that often co-exist with T1DM32. 

 

 

Psychological factors and T1DM 

The daily life of a child and adolescent suffering from T1DM 
is anything but simple as there are many issues that both 
the person and his/her family have to deal with. There are 
therefore many points where the disease interacts with 
psychology. Data from relevant studies demonstrate that 
adolescents with depressive symptoms report less frequent 
self-monitoring of capillary glucose. Social anxiety 
appeared to be negatively associated with both compliance 
with insulin therapy and adherence to dietary guidelines 
especially in male patients33, 34. A recent meta-analysis of 14 
studies confirms an increased incidence of anxiety and 
depression in children with T1DM and correlates them with 
poor glycemic regulation35.  Fear of hypoglycaemia has 
been associated with non-compliance with insulin dosing 
instructions, but has also been associated to a lesser extent 
with non-compliance with exercise and dietary 
instructions36.  

 

 

Psychosocial factors and T1DM 

Self-efficacy has been positively correlated with both 
adherence to nutritional guidelines37 and frequency of 
capillary glucose measurements. In addition, supporting the 
autonomy of adolescents from both parents and caregivers 
appeared to be positively associated with self-care related 
to nutrition 38. Children's and adolescents' representations 
of illness have also been studied. It was found that the 
perception of diabetes as a health threat was negatively 
associated with the frequency of capillary glucose 
measurements. Regarding patients' perceptions of the 
effectiveness of T1DM treatment, it was found that positive 
perceptions were positively correlated with the frequency of 
self-monitoring of capillary glucose as well as self-care in 
diet39.  

With regard to the impact of T1DM on patients' lives, it was 
found that self-care in nutrition was inversely correlated to 
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the importance of the perceptions concerning the impact 
that the disease may have on the patients37. Indeed, it was 
shown that altering the perceptions of the treatment 
effectiveness was in turn associated with more faithful 
adherence to nutritional guidelines39. Similar data have 
been documented for the relationship between positive 
representations of T1DM and exercise adherence and the 
relationship between psychological adjustment and 
exercise adherence40. 

 

 

The mental characteristics of adolescents with T1DM 

Managing diabetes in the adolescent age group presents a 
more complex set of challenges given the range of 
physiological, social and emotional changes that occur 
between childhood and adulthood, including puberty, peer 
pressure, the desire to be 'normal', the identity formation 
process and, often, the willing to control the “boundaries” 
set by health professionals, parents and caregivers41. 

 

 

The role of the health psychologist 

Effective management of diabetes requires complex, 
ongoing and demanding self-care behavior. Given the 
importance of psychosocial factors in the management and 
the progression of diabetes, there is a need to develop and 
implement effective, well-evaluated psychosocial 
interventions to help patients cope with the daily demands 
of diabetes42. Interventions have focused on supporting 
self-management. This effort has taken the form of 
educational programs aiming at teaching specific diabetes 
management skills and enhancing the patient's 
independence so that they can actively participate in their 
own treatment through carbohydrate measurement or blood 
glucose monitoring. Psychosocial interventions aiming at 
addressing emotional difficulties through a variety of 
problem-solving and emotion-focused techniques also play 
an important role43. A meta-analysis performed by Pillay et 
al44 showed that behavioral programs applied to patients 
with T1DM have a benefit on patients' glycaemic control for 
at least the first six months of intervention.   

Most clinicians believe that psychological problems are 
associated with worse clinical outcomes and have led to the 
establishment of guidelines to ensure that psychological 
support is provided to patients and that negative emotions 
that arise as a consequence of having diabetes are 
successfully managed 45. Psychosocial interventions such 
as cognitive behavioral therapy, problem-solving therapy, 
coping skills training and and family therapy have been 
shown to be effective in improving the quality of life of 
patients with T1DM 46. All in all, psychosocial interventions 
have been recognized as an integral part of diabetes care. 
Such interventions are very useful in improving glycaemic 
control and self-care behavior, reducing the risk of 

complications and improving the quality of life of the patient 
with T1DM. 

 

 

Conclusions 

T1DM is a chronic health problem in youths, with significant 
physical, mental and social consequences which often go 
both ways and are interrelated. All these parameters 
contribute to shaping the quality of life of patients and 
therefore need to be treated as a whole by the 
multidisciplinary team. The role of the health psychologist is 
important in this context, both in terms of prevention and 
interventions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

                ENCEPHALOS 61, 34-40, 2024 

Βιβλιογραφικές αναφορές 

 

1. Saxby N, Beggs S, Kariyawasam N, Battersby M, Lawn S. Do 
guidelines provide evidence-based guidance to health professionals on 
promoting developmentally appropriate chronic condition self-
management in children? A systematic review. Chronic Illn. 
2020;16(4):239-252. doi:10.1177/1742395318799844. 

2. Redondo MJ, Geyer S, Steck AK, et al. A Type 1 Diabetes 
Genetic Risk Score Predicts Progression of Islet Autoimmunity and 
Development of Type 1 Diabetes in Individuals at Risk. Diabetes Care. 
2018;41(9):1887-1894. doi:10.2337/dc18-0087 

3. Regnell SE, Lernmark Å. Early prediction of autoimmune (type 
1) diabetes. Diabetologia. 2017;60(8):1370-1381. doi:10.1007/s00125-
017-4308-1 

4. Rewers M, Ludvigsson J. Environmental risk factors for type 1 
diabetes. Lancet. 2016;387(10035):2340-2348. doi:10.1016/S0140-
6736(16)30507-4 

5. Fazeli Farsani S, Brodovicz K, Soleymanlou N, Marquard J, 
Wissinger E, Maiese BA. Incidence and prevalence of diabetic 
ketoacidosis (DKA) among adults with type 1 diabetes mellitus (T1D): a 
systematic literature review [published correction appears in BMJ Open. 
2017 Sep 1;7(8):e016587corr1]. BMJ Open. 2017;7(7):e016587. 

Published 2017 Aug 1. doi:10.1136/bmjopen-2017-016587 

6. Maahs DM, West NA, Lawrence JM, Mayer-Davis EJ. 
Epidemiology of type 1 diabetes. Endocrinol Metab Clin North Am. 
2010;39(3):481-497. doi:10.1016/j.ecl.2010.05.011 

7. Insel RA, Dunne JL, Atkinson MA, et al. Staging presymptomatic 
type 1 diabetes: a scientific statement of JDRF, the Endocrine Society, and 
the American Diabetes Association. Diabetes Care. 2015;38(10):1964-
1974. doi:10.2337/dc15-1419 

8. Kahanovitz L, Sluss PM, Russell SJ. Type 1 Diabetes - A Clinical 
Perspective. Point Care. 2017;16(1):37-40. 
doi:10.1097/POC.0000000000000125 

9. Chiang JL, Maahs DM, Garvey KC, et al. Type 1 Diabetes in 
Children and Adolescents: A Position Statement by the American Diabetes 
Association. Diabetes Care. 2018;41(9):2026-2044. doi:10.2337/dci18-
0023 

10. Silver B, Ramaiya K, Andrew SB, et al. EADSG Guidelines: 
Insulin Therapy in Diabetes. Diabetes Ther. 2018;9(2):449-492. 
doi:10.1007/s13300-018-0384-6 

11. Riddell MC, Gallen IW, Smart CE, et al. Exercise management 
in type 1 diabetes: a consensus statement [published correction appears 
in Lancet Diabetes Endocrinol. 2017 May;5(5):e3]. Lancet Diabetes 

Endocrinol. 2017;5(5):377-390. doi:10.1016/S2213-8587(17)30014-1 

12. Mehta SN, Volkening LK, Anderson BJ, et al. Dietary behaviors 
predict glycemic control in youth with type 1 diabetes. Diabetes Care. 
2008;31(7):1318-1320. doi:10.2337/dc07-2435 

13. Smart CE, King BR, McElduff P, Collins CE. In children using 
intensive insulin therapy, a 20-g variation in carbohydrate amount 
significantly impacts on postprandial glycaemia. Diabet Med. 
2012;29(7):e21-e24. doi:10.1111/j.1464-5491.2012.03595.x 

14. Megari K. Quality of Life in Chronic Disease Patients. Health 
Psychol Res. 2013;1(3):e27. Published 2013 Sep 23. 

doi:10.4081/hpr.2013.e27 

15. Escudero-Carretero MJ, Prieto-Rodríguez M, Fernández-
Fernández I, March-Cerdá JC. Expectations held by type 1 and 2 diabetes 
mellitus patients and their relatives: the importance of facilitating the 
health-care process. Health Expect. 2007;10(4):337-349. 
doi:10.1111/j.1369-7625.2007.00452.x 

16. Wolpert HA, Anderson BJ. Management of diabetes: are doctors 
framing the benefits from the wrong perspective?. BMJ. 
2001;323(7319):994-996. doi:10.1136/bmj.323.7319.994 

17. Jacobson AM, Braffett BH, Cleary PA, Gubitosi-Klug RA, Larkin 
ME; DCCT/EDIC Research Group. The long-term effects of type 1 diabetes 
treatment and complications on health-related quality of life: a 23-year 
follow-up of the Diabetes Control and Complications/Epidemiology of 
Diabetes Interventions and Complications cohort. Diabetes Care. 
2013;36(10):3131-3138. doi:10.2337/dc12-2109 

18. Stahl-Pehe A, Landwehr S, Lange KS, et al. Impact of quality of 
life (QoL) on glycemic control (HbA1c) among adolescents and emerging 
adults with long-duration type 1 diabetes: A prospective cohort-study. 
Pediatr Diabetes. 2017;18(8):808-816. doi:10.1111/pedi.12487 

19. Sparring V, Nyström L, Wahlström R, Jonsson PM, Ostman J, 
Burström K. Diabetes duration and health-related quality of life in 
individuals with onset of diabetes in the age group 15-34 years - a Swedish 
population-based study using EQ-5D. BMC Public Health. 2013;13:377. 

Published 2013 Apr 22. doi:10.1186/1471-2458-13-377 

20. Byrne M, Newell J, Coffey N, O' Hara MC, Cooke D, Dinneen 
SF. Predictors of quality of life gains among people with type 1 diabetes 
participating in the Dose Adjustment for Normal Eating (DAFNE) structured 
education programme. Diabetes Res Clin Pract. 2012;98(2):243-248. 
doi:10.1016/j.diabres.2012.09.017 

21. Speight J, Amiel SA, Bradley C, et al. Long-term biomedical and 
psychosocial outcomes following DAFNE (Dose Adjustment For Normal 
Eating) structured education to promote intensive insulin therapy in adults 
with sub-optimally controlled Type 1 diabetes. Diabetes Res Clin Pract. 
2010;89(1):22-29. doi:10.1016/j.diabres.2010.03.017 

22. Huang IC, Hwang CC, Wu MY, Lin W, Leite W, Wu AW. Diabetes-
specific or generic measures for health-related quality of life? Evidence 
from psychometric validation of the D-39 and SF-36. Value Health. 
2008;11(3):450-461. doi:10.1111/j.1524-4733.2007.00261.x 

23. Kalyva E, Malakonaki E, Eiser C, Mamoulakis D. Health-related 
quality of life (HRQoL) of children with type 1 diabetes mellitus (T1DM): 
self and parental perceptions. Pediatr Diabetes. 2011;12(1):34-40. 
doi:10.1111/j.1399-5448.2010.00653.x 

24. Palamenghi L, Carlucci MM, Graffigna G. Measuring the Quality 
of Life in Diabetic Patients: A Scoping Review. J Diabetes Res. 
2020;2020:5419298. Published 2020 May 20. doi:10.1155/2020/5419298 

25. Nielsen HB, Ovesen LL, Mortensen LH, Lau CJ, Joensen LE. 
Type 1 diabetes, quality of life, occupational status and education level - A 
comparative population-based study. Diabetes Res Clin Pract. 
2016;121:62-68. doi:10.1016/j.diabres.2016.08.021 

26. Vanstone M, Rewegan A, Brundisini F, Dejean D, Giacomini M. 
Patient Perspectives on Quality of Life With Uncontrolled Type 1 Diabetes 
Mellitus: A Systematic Review and Qualitative Meta-synthesis. Ont Health 
Technol Assess Ser. 2015;15(17):1-29. Published 2015 Sep 1. 

27. Barnard KD, Lloyd CE, Skinner TC. Systematic literature review: 
quality of life associated with insulin pump use in Type 1 diabetes. Diabet 
Med. 2007;24(6):607-617. doi:10.1111/j.1464-5491.2007.02120.x 

28. Felício JS, de Souza AC, Koury CC, et al. Health-related quality 
of life in patients with type 1 diabetes mellitus in the different geographical 
regions of Brazil: data from the Brazilian Type 1 Diabetes Study Group. 
Diabetol Metab Syndr. 2015;7:87. Published 2015 Oct 6. 

doi:10.1186/s13098-015-0081-9 

29. Alvarado-Martel D, Velasco R, Sánchez-Hernández RM, Carrillo 
A, Nóvoa FJ, Wägner AM. Quality of life and type 1 diabetes: a study 
assessing patients' perceptions and self-management needs. Patient 
Prefer Adherence. 2015;9:1315-1323. Published 2015 Sep 14. 
doi:10.2147/PPA.S87310 

30. Keklik D, Bayat M, Başdaş Ö. Care burden and quality of life in 
mothers of children with type 1 diabetes mellitus. Int. J. Diabetes Dev. 
Ctries. 2020;40:431–435. doi: 10.1007/s13410-020-00799-3. 



ENCEPHALOS 61, 34-40, 2024                        
            

31. Commissariat PV, Harrington KR, Whitehouse AL, et al. "I'm 
essentially his pancreas": Parent perceptions of diabetes burden and 
opportunities to reduce burden in the care of children <8 years old with type 

1 diabetes. Pediatr Diabetes. 2020;21(2):377-383. doi:10.1111/pedi.12956 

32. Wang B, An X, Shi X, Zhang JA. MANAGEMENT OF 
ENDOCRINE DISEASE: Suicide risk in patients with diabetes: a 
systematic review and meta-analysis. Eur J Endocrinol. 
2017;177(4):R169-R181. doi:10.1530/EJE-16-0952 

33. Guilfoyle SM, Crimmins NA, Hood KK. Blood glucose monitoring 
and glycemic control in adolescents with type 1 diabetes: meter downloads 
versus self-report. Pediatr Diabetes. 2011;12(6):560-566. 
doi:10.1111/j.1399-5448.2010.00735.x 

34. McGrady ME, Laffel L, Drotar D, Repaske D, Hood KK. 
Depressive symptoms and glycemic control in adolescents with type 1 
diabetes: mediational role of blood glucose monitoring. Diabetes Care. 
2009;32(5):804-806. doi:10.2337/dc08-2111 

35. Buchberger B, Huppertz H, Krabbe L, Lux B, Mattivi JT, 
Siafarikas A. Symptoms of depression and anxiety in youth with type 1 
diabetes: A systematic review and meta-analysis. 
Psychoneuroendocrinology. 2016;70:70-84. 
doi:10.1016/j.psyneuen.2016.04.019 

36. Di Battista AM, Hart TA, Greco L, Gloizer J. Type 1 diabetes 
among adolescents: reduced diabetes self-care caused by social fear and 
fear of hypoglycemia. Diabetes Educ. 2009;35(3):465-475. 
doi:10.1177/0145721709333492 

37. Nouwen A, Urquhart Law G, Hussain S, McGovern S, Napier H. 
Comparison of the role of self-efficacy and illness representations in 
relation to dietary self-care and diabetes distress in adolescents with type 
1 diabetes. Psychol Health. 2009;24(9):1071-1084. 
doi:10.1080/08870440802254597 

38. Rasbach L, Jenkins C, Laffel L. An integrative review of self-
efficacy measurement instruments in youth with type 1 diabetes. Diabetes 
Educ. 2015;41(1):43-58. doi:10.1177/0145721714550254 

39. Skinner TC, Hampson SE. Personal models of diabetes in 
relation to self-care, well-being, and glycemic control. A prospective study 
in adolescence. Diabetes Care. 2001;24(5):828-833. 
doi:10.2337/diacare.24.5.828 

40. Serrabulho M., Matos M., Raposo J. The health and lifestyles of 
adolescents with type 1 diabetes in Portugal. Eur. Diabetes Nurs. 
2015;9:12–16a. doi: 10.1002/edn.197. 

41. Hilliard ME, Wu YP, Rausch J, Dolan LM, Hood KK. Predictors 
of deteriorations in diabetes management and control in adolescents with 
type 1 diabetes. J Adolesc Health. 2013;52(1):28-34. 
doi:10.1016/j.jadohealth.2012.05.009 

42. Delamater AM, Jacobson AM, Anderson B, et al. Psychosocial 
therapies in diabetes: report of the Psychosocial Therapies Working 
Group. Diabetes Care. 2001;24(7):1286-1292. 
doi:10.2337/diacare.24.7.1286 

43. Peyrot M, Rubin RR. Behavioral and psychosocial interventions 
in diabetes: a conceptual review. Diabetes Care. 2007;30(10):2433-2440. 
doi:10.2337/dc07-1222 

44. Pillay J, Armstrong MJ, Butalia S, et al. Behavioral Programs for 
Type 1 Diabetes Mellitus: A Systematic Review and Meta-analysis. Ann 
Intern Med. 2015;163(11):836-847. doi:10.7326/M15-1399 

45. Peyrot M, Rubin RR, Lauritzen T, Snoek FJ, Matthews DR, 
Skovlund SE. Psychosocial problems and barriers to improved diabetes 
management: results of the Cross-National Diabetes Attitudes, Wishes and 
Needs (DAWN) Study. Diabet Med. 2005;22(10):1379-1385. 
doi:10.1111/j.1464-5491.2005.01644.x 

46. Kalra S, Jena BN, Yeravdekar R. Emotional and Psychological 
Needs of People with Diabetes. Indian J Endocrinol Metab. 
2018;22(5):696-704. doi:10.4103/ijem.IJEM_579_17 


