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ABSTRACT

This review provides an overview of the evidence which concerns the parental stress of children with type 1 diabe-
tes mellitus. Articles for this review were collected using the Science Direct, CINAHL, PsycINFO, Medline, Scopus, 
EBSCO, Springer, Ovid, PubMed, Google Scholar, and Cochrane Library. In total, 38 articles were relevant to this 
review. The findings of the reviewed studies provide an exciting opportunity to advance our knowledge for a differ-
ent aspect of parental stress which is related to the disease and predictor’s factor contributes to parental stress. This 
review sheds new light on developing the educational programs to reduce the level of parental stress and to help 
them to cope positively with this disease.
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INTRODUCTION

Diabetes Mellitus (DM) is one of the most common 
chronic endocrine illnesses of youth and forms a major 
worldwide health problem (1-2). A marked variation in 
diabetes prevalence is noted among different countries 
and there is an extraordinarily high incidence of diabetes, 
mainly type 1 diabetes mellitus (T1DM) in children (3). 
T1DM is one of the most common endocrine metabolic 
and chronic conditions of childhood and is characterized 
by absence or deficiency in insulin secretion and action, 
which leads to hyperglycemia and produces alteration 
in fat, carbohydrates and protein metabolism (3-4). 
The importance of DM along with hypertension as 
major cardiovascular risk factors that causes significant 
morbidity and mortality is undoubted (5-7). 

T1DM is a common condition that is particularly 
challenging to control and manage during adolescence 
(8). Besides, T1DM is a chronic condition requiring 
long-term management behaviors and parent’s support; 
therefore, it is not surprising that T1DM have a direct 
negative impact on the mental status of parents (9-10). 
Furthermore, the dilemma among parents of children 

with T1DM is serious and considered as the main 
source of parental stress due to social and emotional 
adaptation, in addition to the loss of regular and routine 
life they lived before DM diagnosed (11). 

Parental stress is expressed as negative feelings of anger, 
fear, grief, helplessness, and worries due to treatment 
(12-13). As well as, parent stress linked with many issues 
concerning lifestyle, such as compliance with treatment 
and resistance to the process of injection, that may result 
physically in pictures of weight loss or gain, headaches, 
sleep loss, fatigue and may lead to failure of metabolic 
control (14-15). The overall aim of this review was to 
provide an overview of the evidence for parental stress 
among parents of children with T1DM. 

METHODOLOGY 

Search Strategy
A searched electronic medical database was conducted 
including Science Direct, CINAHL, PsycINFO, Medline, 
Scopus, EBSCO, Springer, Ovid, PubMed, Google 
Scholar, and Cochrane Library. This review included 
studies that were published from 2001 till 2019. The 
following keyword search terms were used “diabetes 
mellitus”, “type I diabetes mellitus”, “diabetic children”, 
“parental stress”, “predictors of parental stress”. The 
advanced search terms were a combination of “diabetes 
mellitus”, OR “type I diabetes mellitus”, OR “parenting 
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stress”, OR “predictors of parental stress”.

Inclusion and Exclusion Criteria
For inclusion criteria in this review, all articles must fulfil 
the following criteria: (1) they were published in the 
English language; (2) they examined the parental stress 
as a study outcome; and (3) quantitative and qualitative 
studies were included. Previous reviews, letters and case 
reports were excluded.

Included and Excluded Studies
The search strategy yielded a total of 1166. All articles 
were found in the English language with full text/
methodology section in accordance with the inclusion 
and exclusion criteria of the review. However, 873 were 
excluded due to they weren’t to be relevant in focus to 
the current review. Meanwhile, 255 articles were found 
to be duplicates. As a result, 38 articles were included 
in the review (Fig.1).

parents due to chronic disease treatment that involved 
a daily care aspect. Similarly, Carpenter (18) notably 
that the complexity of diabetes treatment may clarify 
a higher possibility for parental stress. The parents of a 
diabetic child live with high levels of stress due to the 
treatment protocol, complications and many issues to 
lifestyle (2,15). 

The parents of T1DM children experience a high level 
of stress due to initial shock from diagnosis and a basic 
role as caregivers affected by psychological, emotional, 
and social aspects (19). Moreover, parental stress comes 
from the inability of the parent to manage effectively 
their child. This finding corroborated by a study by 
Streisand and colleagues (20), they found that the caring 
of a diabetic child with difficult behaviors particularly 
with relation to tasks relevant to diabetes management 
can be incredibly stressful for both parents.

Hilliard and colleagues (21) described that the 
psychological stress among parents of T1DM children 
with treatment has an effect on family communication, 
may lead to family conflict, shrink and restrict the ability 
of parent’s role effectively, in addition to a negative 
impact on child health. Other sources of parental stress 
resulted from fear of having another sibling with DM 
which was confirmed by frequent check of mothers and 
fathers the level of blood sugar for non affected children 
in the same family (22). Overall, in the previous studies 
reviewed above, there is evidence emphasized that 
parents of children with T1DM experience a high level 
of stress.

The Different Stress between Mothers and Fathers of 
Children with T1DM
Numerous studies have found that there are differences in 
the stress levels between mothers and fathers of children 
with T1DM. Mitchell and colleagues (23) reported 
that both mothers and fathers of children with T1DM 
live with feelings of being overwhelmed in addition to 
significant stress due to their child’s diagnosis. Whereas, 
Hilliard and colleagues’ (21) reported that the parents 
perceived their children’s misbehavior as challenging, 
particularly with relation to tasks related to diabetes 
treatment such as sleeping time and mealtimes. 

Parents, and especially mothers, have a major 
responsibility in the administration of daily care for their 
child, so they experience significant emotional distress in 
response to their child’s diagnosis, treatment and health 
outcomes (2,15). In particular, Mitchell and colleagues 
in (23) revealed that child disease characteristics may 
have stronger associations with mothers’ stress than 
fathers’. Similarly, Malerbi and colleagues (22) found 
that the parents reported a high level of stress due to 
their children’s conditions. Also, the results revealed 
that mothers experienced a higher level of discomfort 
and stress than fathers. Haugstvedt and colleagues (24) 
reported that both mothers and fathers showed that 

FIgure 1:  Flowchart for the studies selection process

RESULTS 

Three themes were identified: parental stress of children 
with T1DM, the different stress between mothers and 
fathers of children with T1DM, and socio-demographic 
variables and parental stress.
 
Parental Stress of Children with T1DM
Parents’ experience an array of emotional and physical 
responses which are expressed through feelings of being 
overwhelmed and out of control, in consequence of an 
unexpected diagnosis of diabetes in their children (15). 
Besides, stress can lead to the cause of decreased parents’ 
mental health outcomes as a result of depression (16).

A number of the researchers, in trying to identify parental 
stress among parents of children with T1DM, Hullmann 
(17) pointed out that an increase in stress level among 
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their burden was related to lifelong health concerns but  
mothers reported a greater burden related to medical 
treatment, lack of information and lack of attention to 
their needs at the time of diagnosis and significantly 
more emotional distress than the fathers. Regarding 
marital status, Streisand and colleagues (15) revealed 
that single mothers reported a high level of stress than 
mothers with partners.

On the other hand, Oskouie and colleagues (19) 
conducted a qualitative study to explore parental stress. 
The result revealed that parents role in providing the 
care for children with T1DM and knowledge deficit 
about the disease and the interventions have greater 
responsibilities for parents and the main source of 
stress. Overall, according to previous studies burdens 
of children with diabetes for mothers is more than for 
father and reported that mothers experience a relatively 
higher level of stress rather than fathers.

Socio-Demographic Variables and Parental Stress
The literature review explored numerous socio-
demographic variables and parental stress of children 
with T1DM (i.e. child age, duration of diagnosis, and 
economic status). 

Child age and parental stress 
There is a paucity study examining the association of 
child age and high level of stress among parents of 
children with T1DM. Malerbi and colleagues (22) 
revealed that the child’s age was a significant source 
of parental stress with complications of disease, 
hypoglycemia and diabetes care in young children 
if compared to parents of an adolescent age group. 
Halverson et al. (25) described that the young children’s 
age, the age of rapid growth, irregular eating habits, and 
changing insulin demands, impose additional efforts 
and level of worries to maintain an optimum level of 
treatment for their children.
 
Jaser and colleagues (26) emphasized that parent of 
younger children and adolescents show a significant 
fear and worries from hypoglycemia, and how to 
balance their involvement in disease management. The 
American Diabetes Association (27) reported that caring 
for young children with T1DM  provokes the feelings 
of being overwhelmed and worries due to their being 
disoriented to hypoglycemic episodes. 

The age of the child with T1DM with developmental 
stages increases the challenges that the parent faces 
in becoming involved in diabetic care as in younger 
children (16). The age of the child with T1DM to 
developmental stages increases the challenges faced 
by the parent in becoming involved in diabetic care as 
in younger children, as well as the need for continuous 
monitoring and the need to cooperate with teachers add 
to parental responsibilities. However, no investigators 
have been able to draw on any research into the 

relationship between the gender of the diabetic child 
and parental stress. The research to date has tended 
to focus on child age rather than childe gender. As a 
conclusion, there are distinctive challenges that the 
parents face in parenting a child with T1DM at different 
developmental stages, whether younger or older. This 
suggests that parents of young children with T1DM may 
be at higher risk to have additional stress than the parent 
of older children.

Time since diagnosis and parental stress 
The most stressful period for a parent who has a child 
with T1DM is immediately after the diagnosis, and 
present as symptoms of depression and emotional 
disruption which are resolved in the first few months 
to one year with emotional resiliency (16). When 
examining the effect of duration from initial diagnosis, 
Bowes and colleagues (28) found that long term periods 
of having a child with T1DM (after 7-10 years of 
diagnosis), the parent shows an adaptation level with 
diagnosis and daily diabetic care for their child, but the 
feeling of sorrow and anger come back from time to time 
as a result of critical situations such as hospitalization 
and child’s development. Moreover, stress is likely 
to be highest through the first weeks instantly after a 
child’s diagnosis, then decreases but does not diminish 
completely over the years (23). Also, families expressed 
their first year of lived experience as living a different 
and difficult lifestyle regarding the normal life they lived 
before their children diagnosed with diabetes and that 
described to the feeling of acceptance yet frustration, 
worry, and insecurity (29-30).

Researchers found that 17% to 22% of mothers reported 
high levels of stress in pictures of moderate to severe 
depression after their school-age children (8-16 years 
old) were newly diagnosed with T1DM (26). Landolt and 
colleagues (31) examined the prevalence and predictors 
of posttraumatic stress disorder (PTSD) in mothers and 
fathers of children with newly diagnosed T1DM. The 
study results revealed that the mothers of children aged 
6 to 15 showed a significant level of stress until one-year 
post-diagnosis. Besides, they reported clinical symptoms 
of PTSD in 22.4% of mothers at 6 weeks, 16.3% at 6 
months and 20.4% at 12 months. Related to previous 
studies, there was no such literature to describe the effect 
of parent age and the presence of other affected siblings 
in the family on parental stress with T1DM child. 

Economic status and parental stress 
Economic condition plays a significant role on the level 
of parents’ stress and is considered as one of the barriers 
due to expensive treatment which is needed to maintain 
stability and metabolic control of the children, such as 
buying glucose test strips to check blood sugar and the 
laboratory examinations, in addition to the shortage of 
support from insurance companies (19). 

The American Diabetes Association (27) estimated that 



Mal J Med Health Sci 16(2): 248-253, May 2020251

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

total cost of diagnosed diabetes in 2012 was 245 billion 
dollars, which highlights the significant burden that 
diabetes imposes on families and society including pain 
and suffering, resources from care provided by nonpaid 
caregivers. Furthermore, the Texas Pediatric Diabetes 
Research Advisory Committee (33) supposes that direct 
medical care costs for T1DM children with an average 
age of 12 years require hospitalization at diagnosis 
and each one imposes $27,000 for additional care and 
revealed that the cost of diabetes increase in relation to 
its complication such as a diabetic child with kidney 
dialysis cost $59,000 per year, if compared to $31,000 
for a child without diabetes.

Families with low monthly incomes live with more 
parental stress and worries concerning their children’s 
metabolic control as a result of the cost of treatment, 
which added another stressor and symptoms of 
depression (19, 34). In particular, Jaser and colleagues 
(26) found that lower family income was the strongest 
predictor of parents stress. Overall, diabetes management 
inflicts a severe economic burden on the family of a 
child with T1DM and includes both direct and indirect 
costs, which result in increasing the level of parental 
stress in relation to low income.

In terms of other factors associated with parental stress, 
research on the subject has been mostly restricted to 
the limited study of the relationship between children’s 
school performance and parental stress. Meo and 
colleagues (35) conducted a cross-sectional study to 
examine the effect of Type 1 diabetes on academic 
performance in Saudi children compared to non-diabetic 
children. The authors found that academic performance 
in children with Type 1 diabetes is significantly lower 
compared to their non-diabetic peers, and this drop in 
academic performance may result in the association 
between diabetes and cognitive function. In addition, the 
results revealed that parental stress strongly associated 
with a poor school performance of diabetic children. 
Conversely, a study was conducted by cooper and 
colleagues (36) to examine the school performance of  
Australian children with type 1 diabetes in comparison 
to their peers and they conclude that no significant 
variation between two chosen groups of diabetic and 
non-diabetic.

DISCUSSION

This review attempts to highlight the importance of the 
evidence regarding parental stress among parents of 
children with T1DM. The literature review identified 
three main themes: parental stress of children with 
T1DM, the different stress between mothers and 
fathers of children with T1DM, and socio-demographic 
variables and parental stress. Based on the literature 
review of parental stress level; it is clear that there have 
been consistencies in the findings regarding emphasize 
that parents of children with T1DM experiences a high 

level of parental stress (2,17-18,15,20-22). Moreover, 
the literature review has highlighted on the different 
stress levels between mothers and fathers of children 
with T1DM, it is clear that there have been consistencies 
in the results emphasize that mothers showed a 
significantly high level of stress than fathers (22-24).

As for the socio-demographic variables with a high 
level of parental stress, there were consistencies with 
studies finding regarding the association between 
parental stress and child age (16, 22, 25-26), time 
since diagnosis (16,23,26,28,31) and economic status 
(19,26,34).For the association child age and parental 
stress level, the findings indicated that younger child 
was significantly associated with a high level of parental 
stress (16), which is an agreement with other studies (22, 
25-26). Regarding the association between duration of 
diagnosis and parental stress, there is only a small body 
of studies focused on whether the parents experience 
a high level of stress when their children diagnosis of 
T1DM. There are converses findings regarding the 
relationship between duration of diagnosis and parental 
stress, whether recently duration of diagnosis (16,26) 
or lately (28,31). This review also revealed that parents 
with lower monthly income reported a higher level of 
stress (19), this result is congruent with those reported 
by other studies (26, 34). On the other hand, what is not 
yet clear is the association between school performance 
and parental stress (35-36). Also, little is known about 
child gender and it is not clear whether associated with 
parental stress. 

It is important to emphasize that nurses play a pivotal 
role in building a close relationship with parents. Nurses 
should be well prepared to provide comprehensive 
information about the disease and its sequence to 
the parents of diabetic children (especially parents of 
behaviorally problematic children) with more emphasis 
on parents and their children to empower them to instill 
routines in their child’s daily activities and increase the 
likelihood of adherence to treatment.

CONCLUSION 

The current review provides a picture of the research 
literature on parental stress among parents of children 
with T1DM. This review focus on identifying the level 
of parental stress, the different stress level between 
mothers and fathers of children with T1DM and socio-
demographic variables and parental stress. The parents 
of children with T1DM reported a high level of stress, 
and the mother reported a high-level than father. As well 
as, the younger child, the recent duration of diagnosis 
and low monthly income strongly associated with a 
high level of parental stress. Much uncertainty still exists 
about the relationship between school performance, 
child gender and parental stress. This review makes a 
major contribution to research as a key to developing an 
educational support program. Also, the findings should 
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make an important contribution to the field of assisting 
parents in improving adaptation to a stressful situation.

REFERENCES
 
1. Boogerd E, Maas-Van Schaaijk NM, Sas TC, 

Clement-de Boers A, Smallenbroek M, Nuboer R, 
Noordam C, Verhaak CM. Sugarsquare, a web-
based patient portal for parents of a child with type 
1 diabetes: multicenter randomized controlled 
feasibility trial. Journal of medical Internet research. 
2017;19(8):e287.

2. Nwaokoro JC, Dozie SI, Amadi NA, Emerole 
CO, Ibe SN, Trapani J, Nwaokoro AA. Mothers’ 
perception of stress involved in parenting a diabetic 
child. Asian Journal of Medical Sciences. 2014 Feb 
26; 5(3):99-104.

3. Boogerd EA, Noordam C, Verhaak CM. The 
Sugarsquare study: protocol of a multicenter 
randomized controlled trial concerning a web-
based patient portal for parents of a child with type 
1 diabetes. BMC pediatrics. 2014 Dec; 14(1):24.

4. Barceló A, Rajpathak S. Incidence and prevalence 
of diabetes mellitus in the Americas. Revista 
Panamericana de Salud Pública. 2001; 10:300-8.

5. Rashid AA, Devaraj NK. Oh no! now I have 
diabetes. RMJ. 2018; 43(4): 776-778.

6. Beaney T, Burrell LM, Castillo RR, Charchar FJ, 
Cro S, Damasceno A, Kruger R, Nilsson PM, 
Prabhakaran D, Ramirez AJ, Schlaich MP, Schutte 
AE, Tomaszewski M, Touyz R, Wang JG, Weber 
MA, Poulter NR. May Measurement Month 2018: 
a pragmatic global screening campaign to raise 
awareness of blood pressure by the International 
Society of Hypertension. Eur Heart J 2019; 
40:2006–2017.

7. Chia YC, Ching SM, Chew BN, Devaraj NK, Siti 
Suhaila MY, Tay CL, Kang PS, Verna Lee KM, Kong 
SZ, Teoh SW, Nurjasmine AJ. May Measurement 
Month 2017 blood pressure screening: findings 
from Malaysia—South-East Asia and Australasia. 
European Heart Journal Supplements. 2019 Apr 1; 
21(Supplement_D):D77-9.

8. Mello D, Wiebe DJ, Barranco C, Barba J. The stress 
and coping context of type 1 diabetes management 
among Latino and Non-Latino White early 
adolescents and their mothers. Journal of pediatric 
psychology. 2017 Mar 23;42(6):647-56.

9. Rechenberg K, Grey M, Sadler L. Stress and 
Posttraumatic Stress in Mothers of Children With 
Type 1 Diabetes. Journal of family nursing. 2017 
May; 23(2):201-25.

10. Smith LB, Liu X, Johnson SB, Tamura R, Elding 
Larsson H, Ahmed S, Veijola R, Haller MJ, Akolkar 
B, Hagopian WA, Rewers MJ. Family adjustment to 
diabetes diagnosis in children: Can participation in 
a study on type 1 diabetes genetic risk be helpful? 
Pediatric diabetes. 2018 Aug; 19(5):1025-33.

11. Johnson LN. Parent Distress in Life with a Child 

with Type 1 Diabetes.
12. Limbers CA, Teasdale A. Parenting Stress in 

Fathers of Children with Type 1 Diabetes. Family 
& community health. 2018 Apr 1; 41(2):117-22.

13. Whittemore R, Zincavage RM, Jaser SS, Grey M, 
Coleman JL, Collett D, Delvy R, Basile Ibrahim B, 
Marceau LD. Development of an eHealth program 
for parents of adolescents with Type 1 diabetes. 
The Diabetes Educator. 2018 Feb;44(1):72-82.

14. Kristensen LJ, Birkebaek NH, Mose AH, Hohwü L, 
Thastum M. Symptoms of emotional, behavioral, 
and social difficulties in the Danish population of 
children and adolescents with type 1 diabetes–
results of a National Survey. PloS one. 2014 May 
19; 9(5):e97543.

15. Streisand R, Mackey ER, Herge W. Associations of 
parent coping, stress, and well-being in mothers 
of children with diabetes: Examination of data 
from a national sample. Maternal and child health 
journal. 2010 Jul 1; 14(4):612-7.

16. Flynn R. Coping with children with diabetes: Is this 
burden too great for parents to bear?. Journal of 
Endocrinology, Metabolism and Diabetes of South 
Africa. 2013 Jul 1; 18(2):82-6.

17. Hullmann SE, Wolfe-Christensen C, Ryan JL, Fedele 
DA, Rambo PL, Chaney JM, Mullins LL. Parental 
overprotection, perceived child vulnerability, 
and parenting stress: a cross-illness comparison. 
Journal of clinical psychology in medical settings. 
2010 Dec 1; 17(4):357-65.

18. Carpentier MY, Mullins LL, Wolfe-Christensen 
C, Chaney JM. The relationship of parent self-
focused negative attributions to ratings of parental 
overprotection, perceived child vulnerability, and 
parenting stress. Families, Systems, & Health. 2008 
Jun; 26(2):147.

19. Oskouie F, Mehrdad N, Ebrahimi H. Mediating 
factors of coping process in parents of children with 
type 1 diabetes. Journal of Diabetes & Metabolic 
Disorders. 2013 Dec; 12(1):20.

20. Streisand R, Mackey ER, Elliot BM, Mednick L, 
Slaughter IM, Turek J, Austin A. Parental anxiety and 
depression associated with caring for a child newly 
diagnosed with type 1 diabetes: opportunities for 
education and counseling. Patient education and 
counseling. 2008 Nov 1; 73(2):333-8.

21. Hilliard ME, Monaghan M, Cogen FR, Streisand 
R. Parent stress and child behaviour among young 
children with type 1 diabetes. Child: care, health 
and development. 2011 Mar; 37(2):224-32.

22. Malerbi FE, Negrato CA, Gomes MB. Assessment 
of psychosocial variables by parents of youth with 
type 1 diabetes mellitus. Diabetology & metabolic 
syndrome. 2012 Dec; 4(1):48.

23. Mitchell SJ, Hilliard ME, Mednick L, Henderson 
C, Cogen FR, Streisand R. Stress among fathers 
of young children with type 1 diabetes. Families, 
Systems, & Health. 2009 Dec; 27(4):314.

24. Haugstvedt A, Wentzel-Larsen T, Rokne B, Graue 



Mal J Med Health Sci 16(2): 248-253, May 2020253

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

M. Perceived family burden and emotional distress: 
similarities and differences between mothers 
and fathers of children with type 1 diabetes in a 
population-based study. Pediatric Diabetes. 2011 
Mar; 12(2):107-14.

25. Halvorson M, Yasuda P, Carpenter S, Kaiserman 
K. Unique challenges for pediatric patients with 
diabetes. Diabetes Spectrum. 2005 Jul 1; 18(3):167-
73.

26. Jaser SS, Whittemore R, Ambrosino JM, Lindemann 
E, Grey M. Coping and psychosocial adjustment in 
mothers of young children with type 1 diabetes. 
Children’s Health Care. 2009 Apr 10; 38(2):91-
106.

27. American Diabetes Association. Standards of 
medical care in diabetes-2007. Diabetes care. 
2007; 30(1):S4-1.

28. Bowes S, Lowes L, Warner J, Gregory JW. Chronic 
sorrow in parents of children with type 1 diabetes. 
Journal of advanced nursing. 2009 May; 65(5):992-
1000.

29. Jönsson L, Lundqvist P, Tiberg I, Hallström I. 
Type 1 diabetes–impact on children and parents 
at diagnosis and 1 year subsequent to the child’s 
diagnosis. Scandinavian journal of caring sciences. 
2015 Mar; 29(1):126-35.

30. Wennick A, Hallström I. Families’ lived experience 
one year after a child was diagnosed with type 1 
diabetes. Journal of Advanced Nursing. 2007 Nov; 

60(3):299-307.
31. Landolt MA, Vollrath M, Laimbacher J, Gnehm HE, 

Sennhauser FH. Prospective study of posttraumatic 
stress disorder in parents of children with newly 
diagnosed type 1 diabetes. Journal of the American 
Academy of Child & Adolescent Psychiatry. 2005 
Jul 1; 44(7):682-9.

32. American Diabetes Association. Economic costs of 
diabetes in the US in 2012. Diabetes care. 2013 
Apr 1; 36(4):1033-46.

33. Texas Pediatric Diabetes Research Advisory 
Committee. Pediatric diabetes research in Texas: 
an initiative to understand and prevent diabetes in 
Texas children; 2002.

34. Monaghan M, Hilliard ME, Cogen FR, Streisand 
R. Supporting parents of very young children with 
type 1 diabetes: Results from a pilot study. Patient 
education and counseling. 2011 Feb 1; 82(2):271-
4.

35. Cooper, M. N., McNamara, K. A., de Klerk, N. H., 
Davis, E. A., & Jones, T. W. School performance 
in children with type 1 diabetes: a contemporary 
population-based study. Pediatric Diabetes. 
(2016); 17(2): 101-111.

36. Meo, S. A., Alkahlan, M. A., Al-mubarak, M. A., Al-
obayli, M. S., Melaibary, B. A., Dous, A. N. B., & 
Alhassoun, A. I. Impact of type 1 diabetes mellitus 
on academic performance. Journal of international 
medical research. (2013); 41(3): 855-858.


