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ABSTRACT

THE EFFECTS OF INSULIN-DEPENDENT DIABETES MELLITUSN
COGNITIVE FUNCTIONING, LEARNING DIFFICULTIES,
AND BEHAVIORAL PROBLEMS IN CHILDREN
Akay, Sinem
Department of Psychology
Supervisor: Asst. Prof. Ozlem Boiddn
January 2010, 140 pages
The aim of the present study was to investigateirifieence of insulin-dependent
diabetes mellitus (IDDM) on the cognitive functingi learning difficulties, and
behavioral problems in children between the age§ @ind 12. The sample was
composed of elementary school children living inkara, Turkey. Data was
collected by administering demographic informationm, Children’s Depression
Inventory (CDI), Strength and Difficulties Questi@ire (SDQ), Wechsler
Intelligence Scale for Children—Revised (WISC-R)d &pecific Learning Disability
Scale. One-way ANOVAs were employed to examine dhierences among the
levels of parental education, income, school acherd, and child’s adherence to
IDDM in terms of WISC-R scores, learning difficultglated variables, behavioral
problems, and depression. Results revealed th&drehi with low adherence to
IDDM were more likely to experience behavioral desbs and depression. T-tests
were conducted to examine the mean differencesdaetWDDM and control groups
in terms of WISC-R scores, and the variables rdlat® learning difficulties,

behavioral problems, and depression. As comparesbritrol group, children with



IDDM had lower WISC-R information, similarities, idmmetic, and total scores.
Also, children with IDDM had lower achievement ievgral arithmetic, reading, and
writing tasks. Furthermore, hierarchical multiptgression analyses were conducted
to test the effect of IDDM adherence, age of onmedl illness duration on cognitive
functioning, learning, and behaviors. The resultsrdit reveal any significant effect
of IDDM related variables on children’s cognitivauinttioning, learning, or
behaviors. Findings were discussed with referermethie relevant literature.

Implications of the study were discussed and futesearch topics were suggested.

Keywords: Children, insulin dependent diabetes mellitus (NDD learning

difficulties, cognitive functioning, behavioral preins



Oz

INSULIN BAGIMLI D iYABET MELLIiTUS'UN COCUKLARDA
BILISSEL FONKSYONLAR, OGRENME GUCLUGU,
VE DAVRANIS PROBLEMLERNE ETKISi
Akay, Sinem

Psikoloji Bolumu
Tez Yoneticisi, Yrd. DogOzlem Bozokrkin
Ocak 2010, 140 sayfa

Bu calsmanin amaci, insilin lgemh diyabet mellitus’'uniBDM) 7 ve 12 ya arasi
cocuklarda biksel fonksiyonlar, grenme guclikleri, ve davranibozukluklar
Uzerine etkisini ardirmaktir. Calgmanin 6rneklemi Ankara ilinde ilbetim
okullarina devam eden cocuklardan sohaktadir. Data toplama araci olarak
demografik bilgi formu, Cocuklar icin Depresyon @it (CDO), Glgcler ve
Guglukler Anketi (GGA), Wechsler Cocuklar icin Zefdcesi (WCZO-R), ve Ozglil
Ogrenme Guiclgli Bataryas! kullanilngtir. WCZO-R skorlari, grenme glclgiyle
alakali dgiskenler, davrani problemleri, ve depresyon acisindan ebevegitine
duizeyi, gelir diizeyi, okul Barisi, ve cocgun IBDM’ye uyum duizeyleri arasindaki
farkhliklari deserlendirmek icin tek yonli varyans analizleri uyauistir.
Hipotezlerle uyumlu olarak]BDM'ye uyumu diik olan cocuklardalBDM'ye
uyumu yiksek cocuklara oranla davegpnoblemleri ve depresyon diizeylerinin daha
yiksek oldgu gozlenmgtir. IBDM hastasi olan ve olmayan ¢ocuklari WCZO-R
skorlari, @renme guiclg, davrarg sorunlari, ve depresyon acgisindanskagtirmak
icin t-tesleri uygulanngtir. Kontrol grubuyla kamlastirildiginda, iIBDM hastasi

cocuklarin WCZO-R genel bilgi, benzerlikler, aritiike ve toplam puanlari giik
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bulunmutur. Ayrica sglikh cocuklarla kagilastirildiginda, IBDM hastasi cocuklar
bazi aritmetik, okuma, ve yazma gérevlerinde daimdild performans gostersiir.

Hastalga uyum, hastalik Bfangic yal, ve hastalik suresiniiBDM hastasi
cocuklarda bigsel fonksiyonlar, renme, ve davraglara etkilerini incelemek icin
hiyerasik coklu regresyonlar uygulagtir. Regresyon sonugclarina géieDM ile

alakall dgiskenlerin bilssel fonksiyonlar, grenme veya davraglar Uzerinde
anlamh bir etkisi bulunmamngtir. Calsmanin sonuclari mevcut literatigiginda
tartisiimistir.  Arastirmanin  katkilari dgerlendirilmis ve ileride yapilabilecek

arggtirma konulari onerilnstir.

Anahtar Kelimeler: Cocuklar, instlin baamh diyabet mellitus iBDM), 6grenme

zorluklari, bilissel fonksiyonlar, davragsorunlari
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CHAPTER 1

INTRODUCTION

Diabetes is a complex disease characterized bgraiatly high and consistent
sugar level in blood, which will affect several ang in the body, such as eyes, kidneys,
and nerves; as well as affecting cognitive develapnand psychological well being
(Leahy, 2000; Brisco, 1997). Diabetes is a chradliness that occurs either because of
factors that oppose the action of insulin hormonéerause of the insufficient amount
of insulin in the body that causes glucose notd@imcessed into energy and remain in
the blood in high levels (Watkins, 2003, Brisco9I2 Majority of IDDM cases are
caused by the attack of immune system to insulodyeing cells in the pancreas and

this attack results in the destruction of thesalingroducing cells.

The worldwide prevalence of diabetes was estimaiaise from 2.8% in 2000
to 4.4% in 2030 (Wild et al., 2004). The numberp&fople who has diabetes was
projected to rise to 366 million in 2030 from 171limn in 2000. According to the study
of Wild et al. (2004), the greatest increases abdtes prevalence worldwide will occur
in Middle Eastern Crescent due to the increasterpbpulation in this area. In Turkey,
the prevalence of diabetes for all ages was esuintat rise from 4.4% in 2000 to 7.1%

in 2030, approximately from 65,000 people to 90,066ple.



Diabetes is classified into two groups; insulin eegent diabetes mellitus
(IDDM) and non-insulin dependent diabetes melliN$ODDM) (Masharani, MRCP, &
Karam, 2004). The more prevalent form of diabetd)DM, is most commonly
associated with insulin resistance related tonigairment in compensatory secretion of
insulin. NIDDM was previously called mature-onskabetes mellitus as it used to
occur in overweight middle-aged or elderly aduitewever; in recent years, the number
of obese children increased and this resulted imemease in the prevalence of NIDDM
in children. As compared to IDDM, NIDDM has highgrevalence rates (Hadley &
Levine, 2007). In the United States, about 80% ©fniillion diabetic people have

NIDDM.

Insulin-dependent diabetes mellitus is the mostmom endocrine disease in
children, with a peak incidence before school age around puberty. The estimated
incidence in childhood is 760,000 worldwide and0D@, in Turkey (Wild et al., 2004).
IDDM is a chronic disease, in which blood glucosaaentration chronically rises due
to the absolute or relative lack of insulin hormofWilliams & Pickup, 2004). In
contrast to non-insulin-dependent diabetes me]litusich is related to the reduced
sensitivity to target tissues to the actions ofilims insulin dependent diabetes mellitus
is characterized by the lack of insulin product{btadley & Levine, 2007). Hemoglobin
Alc (HbAlc) is a unique hemoglobin molecule conmpgs%5 of the hemoglobin in red
blood cell, and it is bound to a glucose molec@arfipaigne & Lampman, 1994). In
diabetes patients, HbAlc may be 2 to 4 times higfeen the normal levels, decreasing

the oxygen transportation ability of the red cell.



In majority of cases, IDDM onset occurs around ptyogNelson & Israel, 2003).
However, the onset of IDDM may range beginning fronfancy to early adulthood.
Although the etiology of IDDM is still unknown, rearchers suggested that genetics is

one of the factors that is involved in IDDM occurce.

IDDM is a disease with serious physical and psyatichl complications
(Campaigne & Lampman, 1994). The life expectancyhef diabetes patients is two
thirds of the individuals without diabetes. Of théo 3 million people with IDDM in the
United States, approximately 50% will die from redeésease and 20% will become
blind. As a result of restrictions in their dailgtavities, majority of the IDDM patients
with early onset experience psychosocial adjustnpeablems. In addition to these
problems, researchers are concerned with the impatr of academic achievement,
learning, and intellectual functioning in childremth IDDM related to abnormal
glycaemic activities in critical developmental pel$ (Rovet, Ehrlich, Czuchta, & Akler,
1993). This study aims to find out IDDM related rl@ag difficulties, cognitive

functioning impairments, and behavioral problems.

1.1 Metabolic Control in IDDM

Metabolic control is the achievement to maintai@ ftood glucose regulation in
normal levels (Gross et al., 2001). The blood gbeclevel in bloodstream is assessed
by HbAlc test, which measures the glycated hemaglobthe blood. Physicians use
HbAlc measures to see how well the patients cotitsat blood glucose level in a long
period of time (Hadley & Levine, 2007). The reconmded level of HbAlc level is 4.5 -

6.0%. However, 60% of people with diabetes are sumicessful in meeting this goal



(Bloomgarden, 2006). The importance of metabolictid in IDDM treatment and the
difficulties children experience in achieving nesmrmal blood glucose regulation led
researchers to investigate the variables relatedet@bolic control (Gross et al., 2001).
Some factors that contributed to difficulties ofhatence are inadequate knowledge,
negative beliefs about following the regimen, paswcial support, difficulty of
maintaining lifestyle changes, and patient’'s relaghip with the health care team

(Gatchel & Oordt, 2003).

Hyperglycemia is the most common complication oDNd (Masharani, MRCP,
& Karam, 2004), and it is characterized by the éase in blood glucose concentration
as a result of insufficient amount of insulin irobddl (Watkins, 2003). Hyperglycemia
may result in coma, destruction in some physiolalgprocesses, and death (Hadley &
Levine, 2007). In case of severe hyperglycemiagghlglucose level greater than or
equal to 250 mg/dl), it is suggested for the pasien do exercise until the blood glucose

level decreases to the normal levels (Campaigna&pman, 1994).

Hypoglycemia is another limiting factor in achiegigood metabolic control in
diabetes management (Wagner, Grabert, & Holl, 20@8) it is characterized by
decrease in the concentration of blood sugar (St¥erg, 1970). Hypoglycemia occurs
when the blood glucose concentration is 30 mgess per 100 ml. It may result from
several factors such as delay in taking a mealredse in the dose of insulin, and
physical exertion without needed supplemental cedofMasharani, MRCP, & Karam,
2004). Some symptoms of hypoglycemia are anxiatgfusion, irritability, sweating,

headache, loss of consciousness, and difficultimking (Schneeberg, 1970; Gatchel



& Oordt, 2003). Prolonged or severe hypoglycemraresult in reactive hyperglycemia,

ketoacidosis, coma, permanent brain damage, art.dea

In the hypoglycemic state, regulatory mechanisms aggivated in order to
correct hypoglycemia, causing an increase in tbdymtion of ketone bodies (Hadley &
Levine, 2007). Ketoacidosis is an acute complicatitbIDDM that occurs when there is
an increase in ketone bodies in the blood as theredéack of insulin hormone (Watkins,
2003). Before the discovery of the insulin, the Patients usually died as a result of
ketoacidosis (Campaigne & Lampman, 1994). TodayNDgpatients are still at risk of
developing some specific complications of diabetag] for this reason tight glucose
control is needed to prevent these life threatesmmplications. Most common reason
of ketoacidosis is the poor compliance as a reslukither psychological reasons or
inadequate education about diabetes (Masharani, MR Karam, 2004). As the
ketoacidosis is a life-threatening medical emergeocunseling is needed in youngsters

with IDDM in case of recurrent episodes of severtlcidosis.

Good metabolic control will lead to delay in congglions of IDDM such as
hyperglycemia, hypoglycemia, and ketoacidosis (bim$Raven, & Chew, 2007). As the
insulin treatment is required for the patients WIDM, the regular insulin injection is
an important part of the metabolic control. In didadi to the regular insulin injection, in
order to maintain blood glucose in normal leveBDM patients should monitor their
blood glucose regularly. IDDM patients have glucogmitors that can be easily used at
home, work, and school in order to read their gheclevel in blood from a finger-prick
blood sample. Majority of IDDM patients should ckebeir blood four to five times a

day to take the necessary action when the glucesgel lis higher or lower than

5



recommended level. Testing the blood glucose relgulaproves metabolic control and
it leads to less long-term complications relatedlitbetes. In addition, patients can do
exercise to regulate their blood sugar (Gatchel &dD 2003). Exercise will improve
insulin sensitivity, reduce body fat, and lower ddopressure as well as regulating the
blood glucose level. Thus, recommended clinical agament of IDDM includes the

combination of diet, insulin, and exercise.

In several researches, poor metabolic control wggested to be associated with
longer illness duration and late age of onset (Rargg& Javorsky, 1999). There are also
psychological and environmental factors that wearggested as risk factors in poor
adherence to diabetes such as anxiety, depressiting disorders, false beliefs about
diabetes management, stress, parental anxietyntpavath poor coping skills, poor

family relations, and overly critical parenting Ity

Diabetes education is an important part of diabatstment, helping the newly
diagnosed patients to understand the disease scdntplications in order to minimize
these complications (Gatchel & Oordt, 2003). Ruggi&@nd Javorsky (1999) suggested
that as the cognitive and motor abilities of cleldbecome more advanced as the child
grows up, the age-appropriate aspects of diabetamgement should be taught to the

children with IDDM in order to facilitate betterlgeare.

1.2 Learning Difficulties

Learning disabilities (LD) are defined by LearniBgsabilities Association of
America (LDA) as the neurologically based probletimat has effect on basic

psychological processes (“Learning disabilities,di.npara. 1). In children with LD,
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basic skills such as writing, reading, and mathe@satan be diminished as well as
higher level skills like abstract reasoning andamigation. The life time prevalence of
reading disabilities among school-aged childrethim United States is 9.7%, affecting
2.7 million children (Altarac & Saloha, 2007). Acding to the study of Erden,
Kurdoglu, & Uslu (2002), 10-20% of the Turkish childreattveen I and %' grade are

diagnosed with LD.

Learning disabilities are diagnosed by using stetided achievement tests
(Nelson & Israel, 2003). The performance in thei@stment test is assessed relative to
the age, intelligence, or education level of thespe. For the diagnosis of LD, learning

problems should significantly interfere with ddifig or academic achievement.

American Psychiatric Association (2000) divided LliBxo three categories:
developmental speech and language disorders, agadkilts disorders, and other. The
specific diagnoses in speech and language disorckesgory may be articulation
disorder, expressive language disorder, or receplanguage disorder. The most
frequent use of the term “learning disability” hetprofessionals is for referring to the
second category, academic skills disorders, inogiroblems in writing, reading, and
arithmetic (Nelson, & Israel, 2003). These subtypleacademic skills disorders are also
known as “dysgraphia”, “dyslexia”, and “dyscalculi@spectively. Third category of
LD might include problems in all three areas thighi$icantly interfere with academic
achievement. However, in this category the measurelividual skills are not

significantly below the expected levels.



As the majority of children with LD have readingsarder, it is the most
investigated and well-understood learning disoridethe literature (Nelson & Israel,
2003). The Diagnostic and Statistical Manual of KéDisorders — Revised (DSM-1V-
TR; American Psychiatric Association, 2000) desmdlilveading difficulty as “reading
achievement as measured by individually adminigtesandardized tests of reading
accuracy or comprehension is substantially beloat #txpected given the person’s
chronological age, measured intelligence, and ageopriate education” (p. 51).
According to DSM-IV-TR, the disturbance in readstgpuld significantly interfere with
academic achievement or daily life activities imerto give the diagnosis of reading
disorders. The main struggles of the children widading disorder may be in
recognition of the words or pronouncing them in tberect way, reading immoderately
slowly, having limited vocabulary, not being abteunderstand the written material, or

difficulty to remember the content of what they bdaead.

Estimated prevalence of reading disorder in thaddn&tates is 3-10% in school
aged children (DSM-IV-TR; American Psychiatric Asgion, 2000). It is hard to
estimate the prevalence more accurately as a resuiconsistency of the definitions

and the co-occurrence of different types of LD.

The findings about gender differences in readirsglility are also controversial
(Liederman, Kantrowitz, & Flannery, 2005). Someeashers suggested that there is a
selection bias in gender related researches thaedhe boys to be more often identified
with LD than the girls (Nelson & Israel, 2003). dnlongitudinal study, children were
divided into two groups by a method used to asseasling disability (Shaywitz,

Shaywitz, Fletcher, & Escobar, 1990). The grouglufdren who were diagnosed with
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LD according to the teacher reports was called detidentified group.” On the other
hand, children who were diagnosed with LD by theeagchers were called “research
identified group.” Results of this study showedtttteere were no gender differences
between research identified girls and researchtiftkezh boys in terms of the prevalence
of reading disabilityHowever, the prevalence of reading disability inca identified
boys was significantly higher than school identfigirls. Authors interpreted these
different findings among two groups as a resultreferral bias in school setting. In
contrast; Liederman, Kantrowitz and Flannery (208fa}Yed that even after minimizing
the ascertainment biases, the prevalence of redisagility among boys is higher than

girls.

Reading skills can be separated into two maingoates; reading accuracy and
reading comprehension (Hulme & Snowling, 2009). die@ accuracy is assessed by
asking the child to read a list of words aloud the graded in difficulty from easy to
hard. Reading accurately and fluently is very difft for the children with dyslexia. In
contrast with dyslexic children, children with ré&agl comprehension impairment
recognize the words accurately and read fluentweéler, they experience difficulties
in understanding the meaning of the passages #al rFor the assessment of reading
comprehension, children are given some questionsitathe passages after they are

asked to read them either aloud or silently.

According to DSM-IV-TR (American Psychiatric Assaton, 2000), in writing
disability “writing skills are substantially belotihose expected given the person’s age,
measured intelligence, and age-appropriate educa(pp. 54-55). In the development

process of children with writing disability, thestaof letter and word production on
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paper goes in a slow and laborious way (Nelsonré&els 2003). In addition, errors in
spelling the word, misordered word placement, aodr ronstruction of sentences are
some other problems that may be seen in with vgitisability. As the appropriate
usage of the words and the construction of senseaiesignificant parts of the meaning
creation, children with writing disability do noave adequate levels of skills in areas

such as understanding the goal of writing, linkidegs, and developing a plan.

In a longitudinal study using a population-basedhbtohort, the prevalence of
written-language disorder was estimated betwee¥ @Ad 14.7% in the United States
(Katusic, Colligan,Weaver, & Barbaresi, 2009). Aarthsuggested that written-language
disorder was as frequent as reading disorder irpt&lation, and 2 to 3 times more

frequent among boys compared to girls.

According to DSM-IV-TR (American Psychiatric Agsation, 2000), arithmetic
disorder is “mathematical ability, as measuredrapiidually administered standardized
tests is substantially below that expected givenpierson’s chronological age, measured
intelligence, and age-appropriate education” (p. &hildren of IQ level higher than
average are mostly better at mathematic skills @et to children with lower 1Q
(Hulme & Snowling, 2009). However, good mathematills cannot be seen as the
indicator of high IQ; in some cases children of wdéow IQ will have superior
calculation skills. The problems that children wigtnithmetic disorder experience
include difficulty in reading the numbers accurgtglerforming simple tasks of addition
and subtraction, understanding the symbols andsteamd understanding the spatial

organization (Nelson & Israel, 2003). The prevateraf arithmetic disorder was
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estimated as one percent of school-aged childrethén United States (American

Psychiatric Association, 2000).

In summary, school-aged children are at high riseing diagnosed with one or
more subtypes of learning disability (Altarac & &, 2007; Erden, Kurdoglu, & Uslu,
2002). One of the aims of the present study isnteestigate the possible effects of
IDDM in learning that may cause higher incidencemiting, reading, and arithmetic

difficulties in children with IDDM as compared tbe healthy children.

1.2.1 Learning Difficulties in Children with IDDM

IDDM is a chronic illness that affects neuropsyogiacal functioning by
influencing the central nervous system (Holmes,tClaox, Lampert, & Greer, 1999). In
relation with the impairment in central nervoustsgs, academic achievement scores
were stated to be lower for children with IDDM asmpared to healthy children.
Growing number of studies indicate disturbancedearning among children with
diabetes mellitus (Holmes, O’'Brien, & Greer, 199300r metabolic control resulting in
hypoglycemia or ketoacidosis is stated to be on@imain symptoms of diabetes that
give rise to learning deficiencies. Relatedly, iaswstated that significantly higher
numbers of children with diabetes receive spe@dlizlassroom assistance and lower
academic achievement scores compared to contrapgr(Holmes, O'Brien, & Greer,

1995).

In another research, the overall intellectual fiomehg of children with IDDM
was not found to differ from the scores of the ocoingroup (Holmes et al., 1992).

However, IDDM was stated to increase the risk @afriéng problems. Holmes et al.
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(1992) suggested that learning difficulties wererencommon in children with IDDM

(24%) as compared to the control group (13%). Altg2007) calculated the prevalence
of learning disabilities in children with diabetesder the age of 18. The prevalence of
learning disability among youth with diabetes wasnd 18.3%, compared to 9.7%
prevalence of LD in healthy youth. Based on thigliing, the author concluded that

learning disabilities are likely to show co-morlydiwith diabetes.

Age of onset was suggested to be one of the fat¢hats affect learning in
children with diabetes (Holmes, O’Brien, & Greef95). Children with early onset
IDDM are suggested to be at greater risk for leayrdifficulties compared to healthy
children and children with late onset IDDM. Thusetauthors suggested early
intervention programs or intensive preschool progreng for children with early onset
diabetes. In another study comparing the effectatefonset (>4 years) and early onset
(<4 years) IDDM, higher rates of school difficutievere found among children with
early onset IDDM (Rovet, Ehrlich, & Hoppe, 1988). &ddition, early onset children
were more likely to have special education compaecedhildren with late onset and
comparison group. Hagen et al. (1990) also condubat as compared to the control
group children with IDDM had more school relatedigems. Children with early onset
diabetes were reported by their parents to haveated a grade more than comparison
group. Also, children with early onset IDDM wereatstd to have received remedial
services more frequently than children with latsairdiabetes mellitus and the control
group. However, there were no differences betwbese three groups in school absence
variable. Thus, the literature suggested that eamket IDDM is a higher risk factor for

school related problems compared to the late dBga¥.
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In addition to the differences related to age cfetrand disease duration, gender
was stated to be another risk factor for learniifficdlties (Holmes, O'Brien, & Greer,
1995). Compared to girls, boys with insulin-depeniddéiabetes mellitus were found to

be at greater risk for learning difficulties.

According to Erkolahti and llonen (2005), the cdicgtions of diabetes mellitus
can be rare in case of good metabolic control olestents. Adolescents who have good
adaptation skills were stated to have less problentsarning, positive correlation was

found between “mastery of the world” scores andethgrades.

Ryan, Longstreet and Morrow (1985) examined thationship between school
absences and learning in adolescents with latet ®D88VI. According to the research
findings, adolescents with IDDM scored less weblrththeir healthy peers on school
achievement tests. In contrast to the explanatainsognitive impairment, the lower
performance of adolescents with IDDM on measuregasferal knowledge such as
reading, spelling, and arithmetic was explainedthsir relatively greater number of
school absences. In addition, compatible with nodstther researches, no significant

difference were suggested in the overall intellggesacores of two groups.

1.3 Psychological Adjustment in Children with IDDM

Strict diets, frequent control of blood glucosed aigidity of their lifestyle are
some difficulties that individuals with IDDM have ttope with (Kanner, Hamrin, &
Gray, 2003). For the children, living with a chrordisorder is an important stressor
causing psychological adjustment problems, suchintenalizing and externalizing

problems (Holmes, Yu, & Frentz, 1999). However,ré¢hare few data concerning the

13



effect of IDDM on behavioral and emotional problemshildren (Kanner, Hamrin, &

Gray, 2003).

“Externalizing problems” are defined as the behesvithat are under-controlled
and experienced externally (Phares, 2008), arslused to define a broad spectrum of
behavior problems (Hankin et al., 2005). Withinsthiroad spectrum, there is a
distinction between the aggressive, antisocial Wehs, such as conduct disorders and
oppositional defiant disorder; and inattentive, utspve symptoms, such as attention-
deficit/hyperactivity disorder. However, as thegenptoms can show co-morbidity, in

some cases it is not possible to make this disbinct

Children with chronic physical illnesses are ak id experiencing higher rates
of psychological adjustment problems compared tosigally healthy children
(Wallender et al., 1988). In their research, Walklmmet al. (1988) found that mothers
perceived their chronically ill children as expadeng more behavioral and social

competence problems as compared to the contropgrou

According to the DSM-IV-TR classification of behaxal problems first
diagnosed in infancy, childhood, or adolescencetemiton-Deficit/Hyperactivity
Disorder (ADHD) is one of the most prevalent diagg® under the title of Attention-
Deficit and Disruptive Behavior Disorders (Ameridaaychiatric Association, 2000). In
DSM-IV-TR, ADHD is defined as “a persistent pattewf inattention and/or
hyperactivity-impulsivity that is more frequentlyisglayed and more severe than is
typically observed in individuals at a comparaldeel of development.” Majority of

individuals with ADHD have symptoms of both inatien and hyperactivity-
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impulsivity. However; in some patients, one of theatterns is more dominant than the
other. According to the predominance of the symgtothere are three subtypes of
ADHD; Combined Type, Predominantly Inattentive Typand Predominantly

Hyperactive-Impulsive Type.

As ADHD is a complex syndrome, there is still naesgnent about its risk
factors and etiology (Nigg & Nikolas, 2008). Res#wrs suggested that the genetic
influence is substantial in development of ADHD.dddition to the genetic heritage,
socialization was concluded by researchers as aatoedhat results in failure to learn
self regulation and cognitive control, which inrtuends up with symptoms of ADHD
such as adaptation and regulation problems. IrUthieed States, prevalence of ADHD
was estimated to be between 3% and 7% in schoadl-egren (American Psychiatric
Association, 2000). The frequency of ADHD in malsssignificantly higher than
females, with ratios ranging from 2:1 to 9:1. Ozdari, Kutlu, Yakinci, Karabiber, and

Geng (1998) stated that the incidence rate of ADDurkish children is 2.8%.

Children with attention-deficit may have problenmstheir academic or social
situations as a result of failing to give attentkmndetails, making careless mistakes,
attending to trivial stimulus that are easily igedrby others, and frequently shifting
from one incomplete activity to another (Americamyéhiatric Association, 2000).
Some symptoms of hyperactivity are; fidgetinesoime’s seat, not remaining seated
when expected, excessive running or climbing inppmapriate circumstances, or
problems in playing quietly in leisure activitieBr impulsive children, behavioral
problems such as not being able to delay respoimapstience, blurting out answers

before the questions are complete, and interrupithgrs may be seen. As a result of
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these behaviors, children with impulsivity ofterpexence school problems and issues

in their social environment.

Behavioral problems were defined by Hankin, Abé&laerbach, McWhinnie, &
Skitch (2005) as important law and norm violatinghaviors. In DSM-IV-TR,
behavioral problems diagnosed in childhood are ushetl under the section of
“disruptive behavior disorders” that include Condisorder (CD) and Oppositional
Defiant Disorder (ODD) (American Psychiatric Assdmn, 2000). In a study, higher
percentages of behavioral problems (14% in girld &8% in boys) were found in
children with IDDM compared to the control group olkhes, Dunlap, Chen, &

Conrwell, 1992).

Conduct Disorder (CD) is one of the most frequesycpiatric diagnoses in
children (American Psychiatric Association, 200@QD is a persistent pattern of
behaviors that violate the basic rights of othetividuals or age-appropriate societal
norms. CD that occurs prior to age 10 was defiredhaldhood-onset type, and most
individuals with Childhood-Onset Type CD are maléhe rates of prevalence are
between 1% and 10% in American population. Someomsymptoms of childhood-
onset type are disturbed relationship with peerd,feequent physical aggression toward
other people. ADHD is seen in many children with.@I@mpared to adolescent-onset
type, CD that begins in childhood is more likely ttorn into antisocial personality
disorder (APD) in adulthood. Oppositional defiaimgadder (ODD) is characterized by
irritable, defiant, oppositional, and angry behaviahat are persistent and age

inappropriate. Although ODD has some features aiiid CD, individuals with ODD
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do not violate the basic rights of others or s@tiabrms. The impulsive behaviors and

inattention in ADHD should be distinguished fronpogitional behaviors.

Prosocial behavior is considered to be one ofthst significant components of
psychological adjustment in children (King et aP005). Researchers described
prosocial behaviors as the voluntary behaviors #rat beneficial to others such as
sharing, comforting, and helping, and are not peré with the intention of having
external reinforcement (Eisenberg, 1982). Studiesved that beginning from the age of
1%, - 2 years, children can perform behaviors tlo@schot have extrinsic reinforcement
that will be seen clearly. Development of prosodeahavior is influenced by some
important factors such as cognitive developmentciadiaation, and affective
motivations. Researchers showed that there areigmifisant gender differences in
prosocial actions. Social behavior influences theerprelationship and predicts
acceptance in chronically ill children (Alderfer,i&de, & Hartmann, 2002). Among
chronic illnesses, diabetes was found to have fagnitly higher negative impact on
children’s relationships with their peers. Thusthaus suggested that developing better
social skills will be important in order to solvelationship issues in diabetic children.
Contrary to the aggressive behaviors that hampsrspsance by others, the prosocial
behaviors in chronically ill children were found @ahance social acceptance (Alderfer,
Wiebe, & Hartmann, 2001). According to Al-Khuringg007), children with diabetes
show strong prosocial behaviors, similar to thddrhn without diabetes. In contrast,
chronically ill children’s perception of the impaat their illness to the aspects of their
life such as daily routine and independence wasddo have negative effect on social

adjustment and peer relationships (Alderfer, Wigbklartmann, 2002).
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In a study, emotional and behavioral problems lifdcen with IDDM were
compared with their siblings and peers using paaadtteacher questionnaires (Gardner,
1998). As a conclusion, authors suggested thatremlwith IDDM had significantly
higher scores from parent questionnaires in subtestconduct problems, anxiety,
disorganization, and hyperactivity compared tortlsélings but not peers. In teacher
ratings, only hyperactivity subtest scores wereiificantly higher in children with

diabetes compared to their peers.

In a longitudinal study, authors suggested the 3f the adolescents with
IDDM exhibited a broad range of psychological disys such as anxiety disorders,
eating disorders, and behavior disorders. Accortinidpe authors, there was continuity
in psychological disorders, and the overall ratehef disorders in diabetic adolescents
was heightened after 10 years of onset (Northantthéas, Anderson, Cameron, &
Werther, 2004). In addition, researchers conclutiatithere was a relationship between

poor metabolic control and behavioral problems.

In summary, children with IDDM were suggested te &t higher risk of
emotional and behavioral problems compared to {e@rs (Gardner, 1998). Thus, one
of the aims of the current study is to investigte possible effects of IDDM in
emotions and behaviors that may cause higher batavand emotional problems in

children with IDDM as compared to physically heglthildren.
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1.3.1 Emotional and Behavioral Problems in Childrerwith IDDM

“Internalizing problems” is a term that was defireslover-controlled feelings or
behaviors that are experienced internally (Ph&@88). Depression, and anxiety are the

most common examples of internalizing problems.

Lewin, Storch, Silverstein, Baumeister, Strawsed &effken (2005) suggested
that there is a significant correlation betweenihghildren with IDDM and parenting
stress, which leads to increased child internalizamd externalizing problems. The

internalizing problems were found to be stronghated to maternal anxiety.

Depressive symptoms in children were categorizei ifour main parts;
problems with thoughts, feelings, behavior, andspiiggy (Miller, 1999). Depressive
children will experience thoughts of being unwortlaypd being responsible for
everyone’s problems. Also the abilities of childtenconcentrate and think diminishes
as a result of depression. Thoughts of suicidedsmaih occur with or without a plan to
kill themselves. Depressed mood, diminished intaresctivities they typically enjoy,
and irritability are some important symptoms to sider while diagnosing depression.
Weight loss, weight gain, insomnia, hypersomnigjchemotor retardation are some

other symptoms of childhood depression.

Like most of the other chronic illnesses, diabetedlitus is suggested as a risk
factor for depression in children (Grey, Whittemo&e Tamborlane, 2002). However,
the relationship between depression and diabetégusneés a largely unstudied subject.
In a research, adaptation and metabolic controkwggated to be negatively correlated

with depression level in children with IDDM (Lernnka 1998). In addition, Curtis and
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Luby (2008) stated that as compared to their pekrsnically ill preschoolers are at
higher risks of developmental and mental impliaagioelated to depression. Compared
to their healthy peers, children with diabetes warend to have two-fold greater
depression prevalence (Grey, Whittemore, & Taminerla2002). Parallel to these
studies, Kanner, Hamrin, and Grey (2000) concluithed diabetes will strengthen the

severity of psychological problems, especially éspion.

Olvera et al. (2007) suggested that there is aifgignt relationship between
depression and glycaemic control. High levels ofA1B, which is the indicator of poor
metabolic control, was found to be indicative opmessive symptoms in Latinos with
IDDM. Researchers suggested early identificatiod amervention for depression in
children with diabetes mellitus in order to maintaigh levels of metabolic control and
adaptation (Lernmark, 1998). Hypoglycemia expemenan range from unpleasant to
life-threatening, often resulting in emotional ditflties (Irvine, Cox, & Gonder-
Frederick, 1992). The aversiveness of the hypoghcepisodes mostly results in fear.
In support of this view, worry and avoidance bebewviwere found to be associated with

psychological symptoms and perceived stress ireti@bhildren.

In the situations that individuals anticipate fetutanger, the mood of strong
negative emotion and physical tension is definediragety (Mash & Wolfe, 2002).
Anxiety disorders are diagnosed in case of expeingnexcessive and debilitating
anxiety. According to DSM-IV-TR, the subtypes ofxety disorders are specific
phobias, social anxiety disorder, obsessive compldisorder, panic disorder, and
posttraumatic stress disorder (American Psychidtssociation, 2000). These subtypes

show high rates of comorbidity with each other. fehis a high prevalence of anxiety
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disorders among children and adolescents (Weemdv&r®an, 2008). The short-term
(3 months) prevalence of anxiety disorders wasnegéid between 2% and 4%, as the
prevalence rates over 6 months of anxiety disordenr® approximately between 10%
and 20%. In researches conducted with childrenvbelge 12, the prevalence of “any
anxiety disorders” varied widely between 2.6% antl.2% (Cartwright-Hatton,

McNicol, & Doubleday, 2006).

Kruse, Schmitz, and Thefeld (2003) showed the a&soc of diabetes with
increased risk for anxiety disorders. Accordingatahors, careful evaluation is needed
to examine the association between IDDM, glycaewoatrol, and psychological
disorders. Vila, Robert, Jos, and Mouren-SimeoB8B{) assessed 57 diabetic children
and adolescents with clinical interviews, and dasgd the sample according to the
criterion of DSM-III-TR. Authors suggested that eiooal disorders were frequent
among the sample of diabetic children and adolésg&9 subjects diagnosed with an
anxiety disorder, with highest frequency of phobils addition, 10 subjects were
diagnosed with disruptive behavior disorder, ankdad writing and reading disability.
The subjects with psychological disorders had powtabolic control. Similarly,
Gelfand et al. (2004) conducted psychology consatian outpatient pediatric diabetes
services in order to evaluate psychological weikbef diabetic patients. According to
the results of the study, nearly half of the diabepatients were diagnosed with a

psychological disorder such as ADHD, mood disordegnxiety.

Thus, there is evidence for higher levels of emm@iand behavior problems in
children with IDDM compared to healthy children. Wever, there is no study in Turkey

yet related to emotional and behavioral problemshifiren with IDDM. Therefore, the
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present study investigated the externalizing anermalizing problems of the children

with IDDM.

1.4 Cognitive Functioning

“Cognitive functioning” is a broad definition thacludes mental events and
processes such as attention, recognition, memoggnzation of knowledge, language,
reasoning, and problem solving (Best, 1995). Séwtualies showed that children and
adolescents with IDDM were at greater risk for dtge impairment in various areas
such as memory, attention, visual-spatial skiljsgesl of cognitive responding, and
information processing (Holmes, et al. 1999; Ro®ttrlich, Czuchta, & Akler, 1993).
However, there are no consistent findings relatethé effects of IDDM on cognitive

functioning and academic achievement in children.

Recent attempts were done to measure the spgaoadssing by reaction time
tasks such as responding quickly to the onsetstinaulus and by inspection time tasks
such as asking the subjects to make a decisiohanekistence of a visual stimulus
(Anderson, 2005). As a conclusion of these studessarchers suggested that the speed

of information processing might be the basic elenoéigeneral intelligence.

Many researchers stated various cognitive proseasehe basis of intelligence
(Anderson, 2005). “Intelligence” is the term thaignitive scientists and psychologists
use to talk about the entire cognitive system. Othesearchers suggested that
intelligence involves feeling domain as well asmtige domain (Sattler, 1983). A brief
definition of intelligence is a fluid mental abylitthat is determined genetically and

modified by experiences. The assessment of theperdkent contribution of heritage
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and environment to the intelligence is a very diffi task. The heritability of
intelligence was stated to be between 40% and 80%uropean and North American
Caucasian samples. Some environmental factorsatbig suggested to play important
role in intelligence development were perinataluehces, birth weight, malnutrition,
and familial factors. In addition, chronic illnesssere proposed to have negative effect
on intellectual functioning (Skenazy & Bigler, 1985lowever; majority of researchers
suggested that children with diabetes had simiiéellectual ability levels with their

physically healthy siblings and peers (Hagen, 1990)

Short-term memory is the system between long-teremary and sensory
memory, and it holds limited amount of informatifon a short period of time (Ashcratft,
2006). Digit span/memory span task is used to meabe short-term memory capacity
(Reed, 2004). Memory span is described as the shreggjuence that an individual can
typically recall. For most of the adults, the aygEranemory span is seven letters in a
string. In order to retain the information for adptime period, the information should
enter into the long term-memory, which is a moren@ament store (Reed, 2004).
Learning can only occur when the information isi¢farred from short-term memory to

long-term memory.

Researchers suggested that diabetes related sysptosly cause memory
deficits in IDDM patients (Weinger & Jacobson, 199Beveral studies were conducted
to examine the affects of IDDM on short-term andgderm memory, including the
comparison of rehearsal and recalling strategiehildren with early onset IDDM, late

onset IDDM, and comparison group (Wolters, Yu, Hage Kail, 1996). According to
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study results, children with late onset IDDM and/gbally healthy children had better

short term memories compared to children with eaniget IDDM.

One of the most studied cognitive functioning inldien with IDDM that is
suggested to be at risk of impairment is atten{i@ovet, 1993). Attention involves
selecting some information for processing, whil&ilaiting other information from
receiving (Smith & Kosslyn, 2007). It is the meclsam of selecting the most significant
information for processing, so it helps the induads to cope with excessive information
that they are exposed at any given moment. Impaitrmethis mechanism will cause
some important problems such as failure in accahplg real life goals, failure in
solving problems, and not being sensitive to imgarexternal information that may be
life-threatening. Some authors define attentionaasesource that fuels the mental
activity (Ashcraft, 2006), which shows the impoxtarof attention in almost every part

of cognitive functioning.

In the Dictionary of Psychology (Corsini, 2002)swal-spatial ability is defined
as follows “the capacity and ability to comprehemasd conceptualize visual
representations and spatial relationships in legrand in performance of such tasks as
reading maps, navigating mazes, conceptualizingeotdjin space from different
perspectives, and various geometric operationsseReh results suggested the spatial

ability as one of the main parts of intelligence$Rer, 1994).

Another cognitive functioning that children with IIM were stated to be at risk
of experiencing difficulties is verbal ability (Rety 1993). Verbal ability is the capacity

of using speech for effective communication (Cars2002). Verbalization is a complex
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process; the areas of the brain that are esseiotiahormal speech should work
simultaneously in order to form complete words aedtences. In a study comparing the
cognitive functioning of children with IDDM and tiesiblings, increased exposure to
hyperglycemia was associated with the decreaserimal/ ability (Perantie et al., 2008).
According to the longitudinal study of Schoenleh&enle, Molinari, and Largo (2002),
a significant decline in verbal intelligence wasrid in boys with IDDM between ages 7
and 16 years. Authors suggested that this declasassociated with the onset of IDDM
before age of 6 and gender, but not correlated yifoglycemic episodes. Even though
different predictors were suggested to be assatiaith verbal deficiencies, several

studies showed the effect of IDDM on verbal al&htin children.

1.4.1 Cognitive Functioning in Children with IDDM

IDDM was suggested to have negative effect on itiwgnfunctioning in
children, especially in memory, attention span,oinfation processing speed, and
visual-spatial skills (Holmes et al., 1999). Asesult of realizing the possible effect of
metabolic abnormalities in brain functions, reskarsbegan to investigate the cognitive
functioning of children with chronic illnesses iecent years (Sansbury, Brown, &
Meacham, 1997). The researches on cognitive fumaipin children with IDDM

mostly have focused on metabolic control, onséD&fM, and IDDM duration.

In a study, researchers examined the relative iboion of age of onset,
metabolic control, and duration of iliness to tlegmitive functioning of children with
IDDM (Sansbury, Brown, Meacham, 1997). Instead ofyoassessing the global

intellectual functioning, researchers examinedowsmisubtests of Wechsler Intelligence
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Scale for Children-Revised (WISC-R), such as arétimy vocabulary, picture
arrangement, and block design in order to evalaohtielren’s learning, attention, and
visual-spatial problems. This study shows that ¢kerall intellectual functioning of
children with IDDM was in normal ranges; howevdre tolder children were found to
encounter greater difficulty on majority of cogwméi tasks compared to younger
children. Having the disease for longer periodimiet was suggested to have negative
effect on decision speed under conditions of respamcertainty compared to children
with shorter duration of IDDM. In a comparison studf children with and without
IDDM (Yu, Kail, Hagen, & Wolters, 2000), childrenitiv IDDM had lover scores on
vocabulary subtest of WISC-Ill. Researchers alsongared children with early
(diagnosed at 5 years of age or younger) and laetddiagnosed older than 5 years of
age). Children with late onset of diabetes had tosemres on vocabulary subtest of

WISC-III, which was suggested to be the resultreffient absences at school.

Memory is a complex cognitive functioning that uegs different abilities such
as perception, storing, and retrieval of informatizvhen necessary (Weinger &
Jacobson, 1998). Wolters, Yu, Hagen, and Kail (}99f)gested that early onset of
IDDM causes some problems in structural featuresoghitive functioning in diabetic
children, especially in short-term memory. Researslsuggested that children with and
without IDDM used similar rehearsal strategies; beer, children who have early onset
IDDM had lower short-term memory scores of wordatlieg compared to the children
with late onset IDDM and children without IDDM. hddition, better metabolic control
was associated with using strategies that improeet4erm memory. Although several

researches showed the negative influence of IDDMhart-term memory, diabetes was
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not found to interfere with retrieval from long#termemory (Weinger & Jacobson,

1998).

Glycaemic control is an important part of IDDM nagement (Weinger &
Jacobson, 1998). Glucose fluctuations caused byonahr hypoglycemia and
hyperglycemia may have long term effects and peem@ardetriments on brain
development and cognitive functioning in childréncreased duration, early disease
onset, and poor metabolic control were suggesté@ve negative effect on cognition in

children.

Hagen et al. (1990) suggested that children witBNDare in normal range on
academic performance and intelligence; howevery taee more likely to face
deficiencies in information-processing, and enceursichool difficulties compared to
control group. Late onset group showed lower peréorce on vocabulary and
information measured by WISC-R, and reading comgmsion measured by the PIAT
(Peabody Individual Achievement Test). Researchiated that many children with late
onset IDDM will be typified by the deficiency inghverbal area. In addition, early onset
children were found to have less efficient use toditegies to organize and recall the
information compared to late onset children, whizis suggested to reflect cognitive
deficiencies associated with use of control proegs®arents of children with early
onset IDDM reported their children to have diffiguiin completing tasks and poor

attention spans.

In a research, children who developed IDDM beftwe age of 4 were found to

be at greater risk for intellectual impairment (Rg\vEhrlich, & Hoppe, 1988). Authors
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suggested that early onset children are espedaialherable to the effects of IDDM. In
contrast to the research results of Hagen et 8BQ}l in the research of Rovet et al.
(1988), verbal skills of children with IDDM werever than comparison group for both
early and late onset. Poorer spatial ability wastbin children with IDDM of shorter
duration, earlier onset, and past history of hypoginic convulsions. Similarly, in a
study that compared the intellectual functioning pbfysically healthy children with
chronically ill children such as children with asth, migraine, and diabetes showed that
chronically ill children had lower scores in intgénce tests compared to their peers

(Skenazy, & Bigler, 1985).

An explanation of cognitive deficiencies in childreith IDDM is the interaction
between onset of IDDM and specific stages of bra@turation (Rovet et al., 1988). In
the first years of life, different rates of devategnt and vulnerabilities occur in right
and left hemispheres of the brain. Assuming thatrbal functioning is related to left
hemisphere, and spatial skills are related to mgimisphere functioning; as the children
are acquiring language between ages 2 and 4, ghe hemisphere will be less active
and so more vulnerable. Thus, children with earlged IDDM perform more poorly
than children with late onset in spatial ability lagpoglycemia and hyperglycemia

affects their right hemisphere.

In a research, parents of children with earlyepi®DM (<5 years) reported
more symptoms of inattention and more problemsask tcompletion (Hagen et al.,
1990). Two main reasons were suggested to explanldter cognitive problems in
children with early onset IDDM (Wolters, Yu, & Kaill996). First, central nervous

system may be affected by the fluctuations in horenlevels in early years of life, at or
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before the critical developmental period. Secorsdihe young child is more likely to
have poor metabolic control, more frequent or seveperglycemia or hypoglycemia
may occur as a result of poor metabolic controlt being able to describe or relate to
the abnormal blood sugar levels to the parent nase damage in central nervous
system. In addition, children with early onset @i@s have longer duration of IDDM,

causing higher probability of having severe hypgrgimia and hypoglycemia episodes.

Holmes et al. (1999) concluded that both chronid aacute metabolic
abnormalities may cause poorer metabolic functignin children with IDDM.
According to the researchers, some risk factorh ssgoor metabolic control, early age
of onset, and longer duration of diabetes weretedl#o the lower 1Q scores (Holmes,
O’Brien, & Grier, 1995; Holmes et al., 1999). Ind#tbn, IDDM was stated to magnify
the neurodevelopmental vulnerability of boys faarteng problems; and thus the boys
are more likely to experience IDDM related learndifficulties than the girls (Holmes

et al., 1999).

Duration of illness is another important risk factor learning difficulties in
children with IDDM (Holmes, 1992). In their longdinal study, Kovacs, Goldston, and
lyengar (1992) assessed children with IDDM oveirtfiest 6 years of diabetes. At the
initial diagnosis, both verbal and non-verbal ilgetual functioning levels of diabetic
children were similar to their healthy peers. Hoemwvtheir verbal performance has

declined over time.

Thus, there is evidence for higher risk of cogmitifunctioning problems in

children with IDDM compared to their peers suchdaficiencies in memory, attention
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span, and spatial skills. Therefore, another airthefcurrent study is to investigate the
possible effects of IDDM on cognitive functionin§ ahildren with IDDM as compared

to physically healthy children.

There is lack of studies in Turkey that examineniidge functioning, learning,
and behaviors of children with IDDM. Several stwdghowed that children with IDDM
are high risk group for impairments in these ar€asrent study examined the effects of
IDDM in children, as well as the factors that migh associated with impaired
cognitive functioning, learning, and behaviors sashage of IDDM onset, duration of

illness, and metabolic control.

1.5 Aim of the Study

The literature points out that there will be a livddween IDDM and the learning
difficulties, cognitive deficiencies, and behaviopaoblems in children. Thus, the aims

of the current study are:

1. To examine the effect of IDDM on several dimensiofghe cognitive
functioning (i.e. memory, attention span, visuaktsgd skill) in
children.

2. To search for the association between late ondeMD>5 years) and the
reading difficulties in children.

3. To investigate the relationship between late oti3BtM (>5 years) and
the deficits in children’s verbal ability.

4. To examine the association between early onset IDBM years) and

arithmetic difficulties in children.
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10.

11.

To search for the relationship between early ofi3BiM (<5 years) and
the deficits in children’s cognitive functioning.

To investigate the association between longer auraif IDDM and the
increased risk of cognitive functioning deficitsdhildren.

To examine the link between longer duration of IDIAKNYO the increased
risk of learning problems in children.

To investigate the effects of IDDM on behaviorabigems in children.

To examine the link between poor metabolic contnodl the increased
risk for cognitive functioning deficits in childremith IDDM.

To investigate the association between poor metalmointrol and the
increased risk for learning difficulties in childrevith IDDM.

To search for the relationship between poor meiabmintrol and the

increased risk for behavioral problems in childwgth IDDM.
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CHAPTER II

METHOD

2.1 Participants

For the study group, 69 children with Insulin Degent Diabetes Mellitus who
were out-patients in the Child Endocrinology ClioicAtatirk Education and Research
Hospital and Sami Ulus Child Hospital with agesgiag through 7 to 12 were recruited.
In order to be accepted as a participant, the @hildshould have received Insulin
Dependent Diabetes Mellitus (IDDM) diagnosis byhadendocrinologist and should
have continued their treatments of daily insuliotshin addition, no other physiological
or psychological diagnosis excluding IDDM that wadbuhave impact on learning,
cognition, and behaviors of these children had @¢opbesent for participation to the

study.

For the comparison group, 69 children with agegiranthrough 7 to 12 were
chosen for the study. The sample was selected fbbamsocio-economic status (SES)
districts of Ankara in order to match with the IDD&mple that was mostly with low
SES. Like the study group, for these children taabeepted as participants they had to
have no diagnosis of any kind of physiological syghological disorders that would

have effect on their learning, cognition, and bébrav
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The full scale 1Q scores of the children in bothdst group and comparison
group were assessed by the Wechsler Intelligenaé Sor Children-Revised (WISC-
R). The inclusion criterion of having full scale Kgore above 70 was used to verify

none of the participants had mental retardation.

For the IDDM group and the control group, a demppraform and a battery of
tests were administered to the children and thaieqts. The categorical demographic
variables, school related variables, and IDDM esglatariables are summarized in Table

3 and Table 4.

2.1.1 Children with IDDM

The children were elementary school students atigndrades 1 through 5.
There were 35 females (50.7%) and 34 males (4918%)DM group. The ages of the
children with IDDM ranged between 7 and 12 with @am of 9.43 §D = 1.52).
Fourteen point five percenh = 10) of the children were 7 years old, 15.99=(11)
were 8 years, 17.4% = 12) were 9 years, 21.7% € 15) were 10 years, 24.6% €
17) were 11 years, and 5.8% % 4) were 12 years old. Fifteen point nine perdant
11) of the children were attending first grade 9%.(n = 11) were second grade, 15.9%
(n = 11) were third grade, 24.6% € 17) were fourth grade, and 27.5%= 19) were

attending fifth grade.

Two parents (2.9%) did not give information abbatv many children they had.
According to the data collected from 67 parentsi%j, only 11.6% children had no
siblings 1 = 8), and the rest 85.5% € 59) had at least one sibling. According to 98.6%

parents if = 68), who gave information about their maritatss, 91.3% of the children
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(n = 63) were living with both their father and mathewhereas 7.3% of the children
were living with a single parent (= 5). Three children with single parents werenlgi

with their mothers, and two children were livingthvtheir fathers.

Parent evaluations indicated that the school aehmewnt levels of 1.4% children
(n=1) were low, 2.9%n(= 2) were medium, 20.3% & 14) were high, and 37.7% €
26) were very high. Only 2.9% childrem & 2) repeated a grade, whereas 97.1%
children 6 = 67) never failed to pass to the next grade labalc According to parents’
rating of course achievements, 44.9% of the childre= 31) had low performance in
math class, as well as 26.1% of the childmer (L8) in Turkish class, 13.0% € 9) in
foreign language class, 13.0%= 9) in social studies class, and 2.99(2) in science

class.

Three parents (4.3%) did not respond to the questimut the number of their
children’s absent days at school. The absent adagtssemester ranged from O to 40 days
with a mean of 8.783D = 7.95). According to the information receivednr®8.6% (
= 68), a family member or a person in the socialirenment helped 66.7% of the
children 6 = 46) with their studies, whereas 33.3% of thddchn ( = 23) did not get
any assistance with their school works. With respecthe information provided by
98.6% ( = 68) of the parents, 66.1% of the children= 46) did not attend either
kindergarten or nursery, 27.5% € 19) attended only nursery, 2.9% £ 2) attended

only kindergarten, and 1.4% € 1) attended both nursery and kindergarten.
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None of the children with IDDM had comorbid psyabgical or physiological
disorders that would have an effect on their cagmitfunctioning, learning, or

behaviors.

Four point three percent parents< 3) did not respond to the question about
adherence to their children’s diabetic regimen%éhildren 6 = 4) had no adherence
to their diet, whereas 18.8% € 13) had low, 44.9%n(= 31) had moderate, and 30.4%
(n = 21) had high adherence. In addition, accordmghe data collected from 94.2%
parents i = 65), 23.2% childrenn(= 16) did not work out, 31.9% (= 22) worked out
regularly, and 44.9%n(= 31) worked out occasionally in order to balatieeir blood

pressure.

According to the information gathered from 98.694(68) of the parents, 52.2%
of the childrenif = 36) had late onset IDDM, while the children wérly onset IDDM
constituted 46.4%n(= 32) of the sample. While the age of onset rangeveen 6
months and 11 years old with a mean of 53B £ 2.34); the duration of IDDM ranged

between 1 and 10 yeamd & 3.64,SD= 2.05).

According to the information received from 95.7%qrds ( = 65), the number
of insulin shots the children had ranged betweam®6 W = 3.83,SD = 0.85). Seven
point two percent of the parents£ 5) did not provide information about the numbér
hypoglycemia, and 8.7% of the paremnis=(6) did not respond to the question about the
number of hyperglycemia experienced by their chiléa week. According to the report
of 92.8% parentan(= 64), the frequency of hypoglycemia ranged betwkand 7 times

a week with a mean of 2.86 and standard deviatidn2Y. According to 91.3% parents
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(n = 63), the frequency of hyperglycemia ranged betw@ and 8 times a week (=

3.23,SD= 1.47).

The minimum, maximum, and average hemoglobin lee¢h of 78.3% children
(n = 54) were collected from the patient files at llospitals. The mean of the minimum
hemoglobin levels was 6.3@D = 1.00), the mean of the maximum hemoglobin levels
was 10.80 %D = 2.87), and the mean of the average hemoglob&ldevas 8.123D =

1.23). The hemoglobin levels of children variedadssn 3.5 and 19.7.

Forty nine point three percent of the childrean=(34) did not have any relatives
with diabetes, whereas 50.7% childrem £ 35) had one or more relatives being
diagnosed with either type 1 or type 2 diabetesild@n who had more than one
relatives with diabetes were 14.5%= 10). Only 1.4% of the children had a sister(

1), and 1.4% had a brother£ 1) diagnosed with diabetes.

Seventy eight point three percent of the children=(54) were hospitalized
before the interview, and 21.7% childrem £ 15) did not have any hospitalization
experiences. According to parents’ reports, 61.1% (33) of hospitalizations were
related to the onset of IDDM. On the other hand326 ( = 14) of the hospitalizations
were related to the IDDM but not to the onset @ EBDM. Only 10.1% § = 7) of the

children were hospitalized for a reason other {i4DM.

Based on the WISC-R application, the mean full &Qres of 69 children with
IDDM was 97.00 §D = 13.95). While the mean verbal 1Q score was 933D =
13.49), the mean performance IQ was 99.3® & 14.30). Means and standard

deviations of the tests and subtests are showaleTL.
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Table 1 WISC-R Subtest Scores of Children with IDDM(n = 69)

Test/Subtest Mean SD

Information 7.43 2.8
Similarities 10.78 2.77
Arithmetic 9.06 3.10
Vocabulary 9.12 2.65
Comprehension 10.04 2.74
Digit Span 8.93 2.17
Picture Completion 10.09 2.67
Picture Arrangement 9.33 2.89
Block Design 10.33 2.66
Object Assembly 9.40 2.46
Digit Symbol 10.99 3.56
Verbal Score 95.26 13.49
Performance Score 99.35 14.20
Total Score 97.00 13.95

2.1.2 Parents of the Children with IDDM

Sixty three point eight percent & 44) of the parents that participated in the

study were mothers, and 36.2%= 25) of the parents were fathers. The mean &ge o
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the mothers of the children with IDDM was 39.8D(= 5.69), and the mean age of the

fathers was 35.80650 = 6.79).

a. Education

One point four percenh(=1) of the fathers was illiterate, 1.4% % 1) was only
literate, 43.5%1{ = 30) were primary school graduates, 26.1% (18) were secondary
school graduates, 21.8% € 15) were high school graduates, and only 5.8% @)
were university or 2-year college graduates. Orother hand, 7.2% of the mothers<
5) were illiterate, 2.9%n(= 2) were only literate, 65.3% € 45) were primary school
graduates, 7.2%n(= 5) were secondary school graduates, 15.8% (1) were high

school graduates, and 1.4%= 1) was university or 2-year college graduate.

b. Job Status

Only 4.3% of the parents1(= 3) did not respond to the question about their
working status. According to their responses, tloekimg fathers of the children with
IDDM constituted 92.8%n = 63) of the sample, as the non-working fathersevaamly
4.3% = 3) of the sample. Two fathers, who did not warkre retired (2.9 %). Fifty
five point one percent of the fathersX 38) were self-employed, 27.5% £ 19) were

laborer, and 5.8 %n(= 4) were governmental officials.

In contrast to the employment statuses of the fathmost of the mothers of the
children with IDDM were not workingn(= 62, 89.9%). According to the information

that was gathered from 98.6% of the participants (68), only 8.7% were working
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mothers § = 6). Five point eight percent of the working matheere self-employees (

=4) and 2.9% were governmental officiatsH 2).

c. Economic Status

The economic statuses of the families of childngtih IDDM were as follows:
27.5% of the familiesn(=19) had monthly income of less than 500 Turkigiad (TL),
53.6% @ =37) had income between 500 and 1000 TL, 7.2% §) earned between
1000 and 1500 TL, 1.4% (= 1) earned between 1500 and 2000 TL, and 72%Xg)

had income higher than 2000 TL.

2.1.3 Children without IDDM

The children in control group were also elementsekiool students attending
grades 1 through 5. There were 42 females (60.9% P& males (39.1%) in this group.
Ages of the children without IDDM ranged from 7 1@ with a mean of 9.3550
=1.55). 13% of the childrem(= 9) were 7 years old, 23.2% € 16) were 8 years,
15.9% 6 = 11) were 9 years, 20.3% €14) were 10 years, 18.8% € 13) were 11
years, and 8.7%n(= 6) were 12 years old. 13.0%% 9) of the children were attending
the first grade, 21.7%n(= 15) were in the second grade, 20.395=(14) were in the
third grade, 17.4%n(= 12) were in the fourth grade, and 27.5%(19) were attending

fifth grade in an elementary school.

According to the report of 97.1% paremts<67), children with no siblings were
10.1% @ = 7) of the sample. The rest 87% =< 60) of the children had one sibling or

more. The children with single parents were 4.3063%), whereas 92.8% (= 64) were
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living with both of their parents. Two children (866) with single parents were living
with their fathers, and one child (33.3%) with dengparent was living with his/her

mother.

School achievement data collected from 95.7% par@nt 66). Results showed
that the achievement levels of 2.9% children=(2) were low, 10.1%n(= 7) were
average, 46.4%n(= 32) were high, and 36.2% € 25) were very high. Ninety seven
point one percent of the parents< 67) provided information about repeating thedgra
at school. None of the children without IDDM weggported to repeat a grade. As rated
by the parents, the course achievements were lasvéol37.7% of the childrem(= 26)
had low performance in math class, as well as 2&b#dren ( = 19) in Turkish class,
11.6% ( = 8) in social studies class, 8.7%= 6) in science class, and 8.7%=6) in

foreign language class.

Information on school absenteeism of the childrathgred from 94.2% parents
(n=65). Number of absent days at school in one semeanged from 0 to 20 days with
a mean of 3.63D = 3.50). Seventy five point four percent of thegms ( = 52)
answered the question related to the help theldrem get with their school works. Fifty
three point six percent of the childram< 37) got help with their studies from a family
member or a person in the social environment, vedsed.7% of the childrem & 15)
did not get any help. Forty seven point eight petrad the childrenr{ = 33) did not
attend either kindergarten or nursery, 24.6%=( 17) attended only nursery, 1.4%
(n = 1) attended only kindergarten, and 1.466=< 1) attended both nursery and

kindergarten.
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According to the reports of 97.1% parems=(67), 2.9 % of the childrem & 2)
in the control group previously diagnosed with agbelogical disorder. However,
parents stated that these children were not canginto their treatments at the time
study was conducted as they did not have the syngptmymoreNone of the children
were stated to have a physical illness that migiweheffect on their cognitive

functioning, learning difficulties, or behavioraigblems.

WISC-R scores of 69 children in control group wasefollows: the mean for the
verbal 1Q score was 101.46 = 11.77); the mean of the performance 1Q score was
103.33 6D = 12.43), and the mean of full IQ score was 102319= 12.42) (See Table

2).

2.1.4 Parents of the Children without IDDM

Two point nine percent of the parents< 2) did not state their gender in the
demographic form. 62.3 % & 43) of the mothers participated in the study] 384.8 %
of the participants were fathens € 24). The mean age of mothers of children withou
IDDM was 35.70 §D = 5.81). In addition, the mean age of fathersholdcen without

IDDM was 39.52 §D = 5.95).

a. Education

According to the reports of 94.2% € 65) of the participants, 1.4% of the
fathers was illiteraten(= 1), 1.4% G = 1) was only literate, 56.6%n (= 39) were
primary school graduates, 8.7% £ 6) were secondary school graduates, 15.8% (

11) were high school graduates, 10.2f0= 7) were university or 2-year college
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graduates. According to the information gatherednf©7.1% parenti(= 67), 4.3% 1
= 3) of the mothers were illiterate, 7.3%<% 5) were only literate, 52.2% € 36) were
primary school graduates, 15.9%< 11) were secondary school graduates, 1415% (
10) of the parents graduated from high school, 2886 i = 2) were university or 2-

year college graduates.

Table 2WISC-R Subtest Scores of Children without IDDM 6 = 69)

Subtest Mean SD

Information 8.59 2.31
Similarities 12.39 2.36
Arithmetic 10.26 2.51
Comprehension 9.81 10.48
Digit Span 9.38 2.23
Picture Completion 10.58 2.21
Picture Arrangement 9.75 2.84
Block Design 10.70 2.92
Object Assembly 9.97 2.54
Digit Symbol 11.45 2.48
Verbal Score 10146 11.77
Performance Score 103.20 12.26
Total Score 102.58 12.25
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b. Job Status

According to the reports of 95.7 % of the pardnts 66), 94.2% of the parents
(n = 65) were working fathers. Only 1.4% £ 1) of the fathers was not working as he
was retired. Ninety two point eight percent< 64) of the parents indicated that 49.3%
(n = 34) of the fathers were self-employed, 37.79& (26) were laborer, 4.3% = 3)

were government employees.

The working statuses of 5.8 % € 4) of the mothers were not indicated in the
demographic forms. Similar to the IDDM sample, thethers of the children without
IDDM consisted highly of non-working mothers (84.1% = 58). Four point three
percent K = 3) of the working mothers were self-employee8%2(n = 2) were laborers,

and 2.9%1f = 2) were government employees.

c. Economic Status

According to the reports of 94.2% € 65) of the parents, the economic statuses
of the families of children without IDDM were adlfaws: 21.7% of the familiesn(=15)
had monthly income of less than 500 TL, 55.1%6=(38) had an income between 500
and 1000 TL, 13%n(= 9) earned between 1000 and 1500 TL, and 4r8%3) had an

income higher than 2000 TL.
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Table 3 Comparisons of IDDM and Control Samples foDemographic and School
Related Variables

Variable IDDM Sample  Control Sample
N N
Gender
Female 35 42
Male 34 27
Age
7 10 9
8 11 16
9 12 11
10 15 14
11 17 13
12 4 6
Grade
1 11 9
2 11 15
3 11 17
4 17 12
5 19 19
Number of siblings
No siblings 8 7
One or more sibling(s) 59 60
Parent’s marital status
Living with both parents 63 64
Living with one parent 5 3
Mother 3 1
Father 2 2
School Achievement
Low 1 2
Average 2 7
High 14 32
Very high 26 25
Unsuccessful Class
Mathematics 31 26
Turkish 18 19
Foreign language 9 6
Social studies 9 8
Science 2 6
Assistance with school work
Do not receive assistance 23 15
Receive assistance 46 37
Gender
Female 35 42
Male 34 27
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Table 3 (Cont.) Summary Comparisons of IDDM and Cotrol Sample Sizes for

Demographic and School Related Variables

Variable IDDM Sample Control Sample
N N
Kindergarten/nursery attendance
None 46 33
Kindergarten 2 1
Nursery 19 17
Kindergarten and nursery 1 1
Education of mothers
llliterate 5 3
Literate 2 5
Primary school 45 36
Secondary school 5 11
High school 11 10
University 1 2
Education of fathers
llliterate 1 1
Literate 1 1
Primary school 30 39
Secondary school 18 6
High school 15 11
University 4 7
Working status of mothers
Nonworking 62 56
Working 6 7
Working status of fathers
Nonworking 3 1
Working 63 65
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Table 4 Sample Sizes for IDDM Related Variables

Variable N
Diabetic regiment adherence

No adherence 4

Low 13

Moderate 31

High 21
Physical exercise

No exercise 16

Occasional 31

Regular 22
Age of onset

Early (<5 years) 32

Late (>5 years) 36
Hospitalization

No hospitalization 15

One or more hospitalization(s)54
Relatives

Without diabetes 34

With diabetes 35

2.2 Measures

The Wechsler Intelligence Scale for Children-Redis@VISC-R) and the
Specific Learning Disability Scale were administete the children by the researcher.
In addition, children completed the Children’s Degmion Inventory. Prior to test
administration, the researcher interviewed with ttieildren about their school
achievements in order to confirm the informationtanted from parents in the

demographic form.

Parents were given a group of self-report questimes including demographic

information form, and Strengths and Difficulties €3tionnaire (SDQ). Parents of the
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children with IDDM completed the questionnairestla hospitals concurrently with
their children, and the parents of the control dammpmpleted the questionnaires at their

homes.

2.2.1 Demographic Information Form

Demographic Information Formwas used to obtain information about
participants’ demographic characteristics such dacation of the parents, socio
economic status of the family, and the number dfirgys. In addition, the form
contained questions on IDDM, psychological and pilggical state, and school

achievement of the children (See Appendix A).

2.2.2 Children’s Depression Inventory

The assessment of children’s depressive symptomscaaducted by using the
Children’s Depression Inventory (CDI). The CDI wiesveloped by Kovacs (1980/1981)
to assess the depression levels of the childremdeet ages 6 and 17. CDI is a 27 item
self-report inventory appraising cognitive, motieatl, affective, and somatic
depression symptoms that occurred in the previsaswieeks (see Appendix B). Each
item has 3 statements scored 0 through 2, as thessget higher the level of depression
symptoms increase. Scores will vary between 0 dndrér the healthy children between
ages 8 and 14, the mean of the normative data viawith a standard deviation of 7.
The alpha coefficient of the test was found .86e Tdur-week test-retest reliability was

2.
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CDI was adapted to Turkish population by Oy (1990)ree hundred and eighty
children between 6 to 17 years-old participatedttierreliability study. In the study, the
one-week test-retest reliability coefficient wasessed to be .80. Fifty nine students
were participated in construct validity researckccording to DSM-III diagnostic

criteria, the correct diagnosis ratio of the CDkviaund 84.75 %.

The present study used CDI in order to measure l¢ekel of depressive
symptoms among children with and without IDDM. T@enbach Alpha coefficient of

the inventory for the present sample was .79.

2.2.3 Strengths and Difficulties Questionnaire

The Strengths and Difficulties Questionnaire (Goadml1997) is a behavioral
screening questionnaire designed to assess thecmbsehavior as well as the
emotional and behavioral problems in children agetiveen 4 and 16. It consists of 25
positive and negative attributes, and has 5 subscalamely emotional symptoms,
conduct problems, hyperactivity-inattention, peerbtems, and prosocial behavior. The
guestionnaire can be completed by the teachemsehss the parents. The convergent
validity of SDQ was assessed by Goodman and Sd&®9) by comparing the
correlation coefficients of SDQ with Child Behavi@hecklist (CBCL; Achenbach,
1991) which is a well-known and frequently usedesedl over the world. As a result,
SDQ was proven to be as efficient as CBCL in agsgsthe internalizing and the

externalizing problems of the children (Goodman@&t§ 1999).

SDQ was adapted to Turkish culture by Eremsoy (24G2e Appendix C).

Turkish version of the scale also has 25 likeretitems. The original version measures
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five dimensions of positive and negative attributéswever, in the adaptation study, the
Cronbach alpha reliability of the peer problemsssalle was found low in both parent
and teacher scales. As a result of factor analylses,inattention related items of the
hyperactivity-inattention subscale was found taihder the same factor with behavioral
problems. In addition, the peer problems factor m@tsoccurred as a separate factor; the
items under this subscale were distributed in othdsscales. As a result, Turkish
version of SDQ was found to measure 4 dimensiorgositive and negative attributes:
conduct problems/hyperactivity, prosocial behaviamotional symptoms, and
inattention problems. The internal consistencyatelities of the subscales were found
to be .72, .73, .68, .75, and .83 in SDQ-Mothemfoand .89, .92, .81, and .91 for SDQ-

Teacher form, respectively.

The current study used SDQ in order to assessdhavibral problems among
children with and without IDDM. The Cronbach Alpbeefficient of the inventory for

the present sample was .79.

2.2.4 Wechsler Intelligence Scale for Children — Resed (WISC-R)

The Wechsler Intelligence Scale for Children wasgettgped by Wechsler (1974)
to assess the intelligence quotient of the childied the adolescent ages between the
ages of 6 and 16. The scale is administered indahg by a trained health care
professional. The administration of the scale tagsroximately 60 to 70 minutes. The
scale is divided into two parts, a verbal scale aqetrformance scale. Each scale has 5
core subtests and two supplemental subtests. Titests that verbal scale includes are

information, similarities, arithmetic, vocabulaggmprehension, and digit span that is a
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supplement subscale. Performance scale includes file subscales named as picture
completion, picture arrangement, block design, abpssembly, coding, and mazes,

which is a supplement subscale.

The original scale standardization study sampléuded 2200 children with
Caucasian and African-American heritage, ages ngnigetween 6 years 0 months and
16 years 11 months (Wechsler, 1974). The SpeaBnawn two-half split coefficients
were found .94 for the verbal intelligence quotiérdrbal 1Q), .90 for the performance
IQ, and .96 for the total 1Q. The construct valdvtaried between .34 and .78 for the

verbal scale, and between .38 and .74 for the pedice scale.

WISC-R was adapted to Turkish culture by SavandSahin (1994). The norm
study was conducted with 1638 children betweeratges 6 years 0 months and 16 years
3 months. Spearman-Brown two-half split coefficeenivere .98 for the verbal
intelligence quotient, .96 for the performance lidence quotient, and .98 for the total
intelligence quotient The reliability coefficients of the object assembind
comprehension subscales were below .70, and thefrése subscales were above .70.
The construct validity coefficients between WISGstbtests were varied between .51
and .86. The criterion validity was assessed witbample of 124 children. The raw
scores of the children were converted to the stahdaores and the intelligence
quotients using both the American and Turkish noffiis study showed no significant

difference between two assessments of intelligencgient.
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WISC-R was used in the present study in order $esssthe overall intelligence
qguotient of the children, as well as examining ¢tga functioning and learning in

children with and without IDDM.
2.2.5 Specific Learning Disability Scale

The Specific Learning Disability Scale is desigidErden, Kurdglu, & Uslu
(2002) to assess the learning disabilities in efdarg school children betweeri' &nd
5" grade (See Appendix D). The scale can be useddesa the difficulties a child
experiences in wide range of areas. The scale dasluthe following tests and
assessments; Ankara Reading and Reading Comprehehsst, writing test, writing

alphabet letters, summation and multiplicationéajpiestions.

Ankara Reading/Reading Comprehension TestThe test was designed to
assess the reading speed and reading comprehesisilsnof the elementary school
children between®iand %' grades (Erden, Kurgtu, & Uslu, 2002). The test includes
reading texts with varying difficulty levels for @a grade. The reading texts were
developed by the assistance of the experts intsteiof the Turkish language. The
number of the words each text consists of varies/den 19 and 338. Following each

text, there are 5 multiple-choice questions to sstee reading comprehension.

Reading abilities of the children are assessed withring the following
mistakes: mixing rows in text, following the rowsthvfinger, syllabification, adding
letters to words, adding syllables to words, mixieters, reverse reading, changing the
word, skipping letter, skipping syllable, skippingrd, and making up the word (Turgut,

2008). In addition, inability to read, reading tinmamber of words read in one minute,
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total number of words read correctly, number oftakies in one minute, and number of
total mistakes are calculated in order to assesgdhding ability in general. Ankara
Reading/Reading Comprehension Test was adminisierénx present study in order to

assess the reading skills of the children withaitdout IDDM.

Writing Test. This test was developed and standardized by Edderdasiu,
and Uslu (2002) to assess the writing abilitiegshef elementary school children. The
opinions of the experts were asked to develop gapgeopriate sentences that are easily
understandable. It original test consists of 3 exer#s that include some letters more
frequently (i.e. p-b-d-t-m-n-v-f) that are suggesste be easily mixed by children with
learning disabilities. Researchers added 3 morgeseas to the test in order to evaluate
writing ability more efficiently. Children are gime3 sentences verbally to assess their
ability to write down the sentences they heard.eDttalf of the sentences are given in a

written text in order to evaluate their abilitywoite the words they see.

Writing test includes scoring of the following nakes: skipping letters, skipping
syllables, adding letters, adding syllables, adawogds, mixing capital and small letters
(Erden, Kurdg@lu, & Uslu, 2002). In addition, the scores of slewiting, inability to
write, and punctuation mistakes are calculatedthi present study writing test was
administered in order to assess the difficultiesviiting in children with and without

IDDM.

Writing Alphabet Letters. The test includes writing 29 letters of the alphiabe
the right order and with small letters (Turgut, 800t assesses the ordering abilities of

the children that was suggested to be one of theyptoms, as well as assessing the
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number of letters they write correctly. Standartira study of the test is still in
progress. This test was used in the current stadgxamine the ordering skills and

learning abilities of the children with and withdDDM.

Summation and Multiplication Table Questions. The test assesses the
difficulties in arithmetic skills that are seen é¢hildren with LD (Turgut, 2008). The
guestions were developed according to Ministry dfi¢ation curriculum and teachers’
opinions to be appropriate for the grades betweeand 5. The summation and
multiplication operations were asked to the chittbally to assess the difficulties in
writing the numbers correctly. There are five surtiomquestions for each grade, and
each correct answer is scored 1 point. The mutifin table questions are asked'fb 3
grade, 4 grade, and Bgrade children. Multiplication table questions =&, 3, 4, and
5 are asked to children in third grade. For chitdre fourth and fifth grades, test
includes multiplications bases 2, 3, 4, 5, 6, 7a8d 9. The validity and reliability
studies of the tests are still in progress. Inentristudy, summation and multiplication

guestions were used to assess arithmetic abilitiyeo€hildren with and without IDDM.
2.3 Procedure

Permission was taken from Ankara Directorship oélttefor the administration
of the questionnaires to the children with IDDM atieir parents. Written informed
consent was taken from ethical committees of trepitals. Parents of the children with
and without IDDM signed an informed consent fornfobe participating in the study.
Confidentiality was assured. The parents of childrethe control group received all the

guestionnaires and the demographic form in a blddr, and they sealed the folders
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before returning them with their children. The paseof children with IDDM were
handed the questionnaires and the demographictfofithout while their children were

administered the questionnaires at the hospitals.

The children in both IDDM group and control groupere assessed by the
researcher in a private room using WISC-R, SpediBarning Disability Scale, and
Child’s Depression Inventory. Information, compresien, arithmetic, similarities, and
digit span subscales of WISC-R were administratedssess the verbal 1Q, and picture
completion, picture arrangement, block design, d@bgssembly, and coding subscales
were administered to assess the performance I@hvére the subscales mainly used by
the psychologists at child psychiatry clinics tdiraate the verbal, performance, and
total intelligence quotients of the clients. Fobetter assessment of verbal learning
difficulties in children, vocabulary subscale of 8@-R was administrated in addition to
the subscales mentioned above. The approximatettngemplete all the assessments

was between 2 hours 30 minutes and 3 hours for @altth

2.4 Statistical Analysis

In the present study, the variables were examiheaugh SPSS programs for
accuracy of data entry, missing values, and theivaulate analysis. Before conducting
descriptive statistics, correlations, t-tests, gswd of variance (ANOVAs) and
hierarchical regressions, missing variables weptaoed with the means of the sample

in order to conduct more accurate analyses.
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CHAPTER IlI

RESULTS

This chapter was presented in different sectitmshe first section descriptive
statistics of the variables are presented. Themgkesection includes correlations among
the variables. In the third section, one-way ANO¥&Sults are summarized. And in the

last section, results of to hierarchical regressinalyses are presented.

3.1 Descriptive Analyses of the Variables of the Gy

Descriptive statistics of the all variables inclddm the present study were
presented separately for the children with IDDMable 5, and children without IDDM

in Table 6.

3.2 Bivariate Correlations among Variables

Bivariate correlation coefficients among schooktetl variables (i.e. school
performance, number of absent days at school, viegeassistance with school work,
attendance to kindergarten and/or nursery), sarée questionnaires (WISC-R, SDQ,
CDI, Specific Learning Disability Scale), and ingudtelated variables (i.e. blood
glucose level, adherence, average hemoglobin legiElbetes onset, diabetes duration,

physical exercise) are presented in Table 7 anteTab
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Table 5 Means, and Standard Deviations of the Varlaes in IDDM Sample

Variables N Mean SD Min-Max
Age of parent 66 37.14 7.18 23-53
Number of children 67 258 117 1-7
Age of child 69 943 152 7-12
Grade of child 69 332 144 15
Repeating grade 69 .03 A7 01
Absence at school 66 8.77 8.13 0-40
Age of onset 68 5.77 236 5-11
Blood glucose control 68 4.43 141 2-10
Frequency of insulin shots 65 3.89 71 2-6
Hypoglycemia 64 2.86 1.27 1-7
Hyperglycemia 63 3.25 153 0-8
Duration 68 364 205 1-10
Hemoglobin average 54 8.12 1.23 6.3-114
SDQ total 69 12.17 6.40 2-30
CDil total 69 946 593 1-30
WISC-R information 69 743 280 1-15
WISC_R similarities 69 20.78 2.77 5-16
WISC_R arithmetic 69 9.06 310 1-16
WISC-R vocabulary 69 9.12 265 3-15
WISC-R comprehension 69 10.04 2.74 2-16
WISC-R digit span 69 893 217 5-14
WISC-R picture completion 69 10.09 2.67 3-15
WISC-R picture arrangement 69 9.33 289 2-16
WISC-R block design 69 10.33 2.66 6-17
WISC-R object assembly 69 940 246 6-15
WISC-R digit symbol 69 1099 356 4-24
WISC-R verbal score 69 95.26 13.49 67-126
WISC-R performance score 6999.35 14.30 72-133
WISC-R total score 69 97.00 13.95 70-130
Summation 67 421 118 0-5
Multiplication for basis two 51 447 138 05
Multiplication for basis three 51 418 157 05
Multiplication for basis four 51 388 171 05
Multiplication for basis five 51 375 187 05
Multiplication for basis six 33 38 164 05
Multiplication for basis seven 32 3.16 180 05
Multiplication for basis eight 32 316 182 05
Multiplication for basis nine 32 281 173 05
Mixing rows in reading 65 .17 38 01
Following with finger 65 .26 44 0-1
Syllabification in reading 65 42 .50 0-1
Adding letter in reading 65 .62 .86 04
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Adding syllablein reading 65 75 103 05

Adding word in reading 65 .12 42 0-2
Mixing letter in reading 65 .66 97 04
Reverse reading 65 .05 37 0-3
Changing the word in reading 65 1.22 198 0-13
Skipping letter in reading 65 .94 1.26 0-6
Skipping syllable in reading 65 1.75 199 0-10
Skipping word in reading 65 .40 73  0-3
Making up the word in reading 65 163 183 0-6
Inability to read 65 .02 A2 01
Reading time 64 209.75 85.21 73-426
Words read in one minute 6576.46 29.15 73-426
Correct words read in one minute 6373.02 29.59 17-131
Mistakes in reading in one minute 65 263 2.07 0-10
Number of mistakes in reading 65 8.23 6.80 0-30
Reading text questions 65 3.63 114 15
Number of written alphabet letters 591947 9.60 2-29
Mixing sequence of alphabet letters 59114 293 0-18
Mixing capital and small alphabet letters 59 86 2.02 0-12
Inability to write alphabet letters 59 .07 25 01
Skipping letter in writing 64 73 158 0-7
Skipping syllablan writing 64 19 50 0-3
Skipping word in writing 64 A7 61 04
Reverse writing 64 .11 48  0-3
Mixing letter in writing 64 283 4.01 0-19
Combining words in writing 64 52 233 0-17
Splitting syllables in writing 64 .11 40  0-2
Adding letter in writing 64 b2 161 0-12
Adding syllable in writing 64 .06 24 0-1
Addingword in writing 64 .02 13 01
Punctuation mistakes 64 153 155 2-16
Slow writing 64 .03 18 01
Mixing capital and small words in writing 64  2.16 4.41  0-25
Inability to write 64 .08 .63 05
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Table 6 Means, and Standard Deviations of the Variables i€ontrol Sample

Variables N Mean SD  Min-Max
Age of parent 66 36.6 593 27-52
Number of children 67 281 220 0-14
Age of child 69 935 156 7-12
Grade of child 69 325 141 15
Repeating grade 67 .03 24 0-2
Absence at school 65 3.60 350 0-20
SDQ total 69 1185 597 1-34
CDil total 69 880 5.79 1-26
WISC-R information 69 859 232 2-12
WISC_R similarities 69 1239 236 5-17
WISC_R arithmetic 69 10.26 251 5-15
WISC-R vocabulary 69 981 264 4-17
WISC-R comprehension 69 10.48 241 6-18
WISC-R digit span 69 9.38 223 6-16
WISC-R picture completion 69 1058 2.21 6-18
WISC-R picture arrangement 69 9.75 284 3-16
WISC-R block design 69 10.70 2.92 5-19
WISC-R object assembly 69 997 254 4-17
WISC-R digit symbol 69 1145 245 6-16
WISC-R verbal score 69101.46 11.77 74-123
WISC-R performance score 69103.20 12.26 79-131
WISC-R total score 69 102.58 12.54 80-129
Summation 68 431 123 05
Multiplication for basis two 59 492 34 35
Multiplication for basis three 59 4.73 94 05
Multiplication for basis four 59 471 .89 05
Multiplication for basis five 59 4.80 .78 05
Multiplication for basis six 30 4.73 74 25
Multiplication for basis seven 30 423 122 05
Multiplication for basis eight 30 433 127 05
Multiplication for basis nine 30 430 1.09 15
Mixing rows in reading 66 A1 31 01
Following with finger 66 .20 40 01
Syllabification in reading 66 .23 42 0-1
Adding letter in reading 66 .33 .81 0-5
Adding syllablein reading 66 .61 84 04
Adding word in reading 66 .05 27 0-2
Mixing letter in reading 66 71 125 0-8
Reverse reading 66 .02 12 01
Changing the word in reading 66 .39 84 04
Skipping letter in reading 66 .55 .88 04
Skipping syllable in reading 66 1.02 151 0-6
Skipping word in reading 66 .26 73  0-5
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Making up the word in reading 66 .88 113 0-6

Inability to read 66 .02 12 01
Reading time 67 173.31 77.50 60-346
Words read in one minute 65 84.32 23.54 30-148
Correct words read in one minute 6582.66 23.57 30-147
Mistakes in reading in one minute 67 161 182 0-9
Number of mistakes in reading 67 475 473 0-28
Reading text questions 66 3.71 127 1-10
Number of written alphabet letters 6524.02 7.81 1-29
Mixing sequence of alphabet letters 65 .46 134 0-7
Mixing capital and small alphabet letters 65 .52 1.09 0-6
Inability to write alphabet letters 65 .11 36 0-1
Skipping letter in writing 68 21 41 01
Skipping syllablan writing 68 15 36 0-1
Skipping word in writing 68 22 54 0-2
Reverse writing 68 .00 .00 0-0
Mixing letter in writing 68 122 131 0O-7
Combining words in writing 68 A2 37 0-2
Splitting syllables in writing 68 .01 12 01
Adding letter in writing 68 .16 41 0-2
Adding syllable in writing 68 .10 31 01
Addingword in writing 68 .04 21 01
Punctuation mistakes 68 .63 99 04
Slow writing 68 .00 .00 0-0
Mixing capital and small words in writing 68 74 99 0-3
Inability to write 68 19 158 0-13
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Table 7 Pearson Correlations of the School Relatedariables, IDDM Related Variables, SDQ total, CDI btal, WISC-R scores, and Specific

Learning Disability Test Scores in IDDM Sample
Variables 1 2 3
. School achievement -.29%* 12
. Absence -11
. School work assistance

. Kindergarten/nursery

. Physical activity

. Age of onset

. Insulin shot frequency

. Average hemoglobin

. Adherence

10. Hypoglycemia number

11. Hyperglycemia number

12. Duration

13. SDQ total

14. CDI total

15. WISC-R information

16. WISC-R similarities

17. WISC-R arithmetic

18. WISC-R vocabulary

19. WISC-R comprehension

20. WISC-R digit span

21. WISC-R picture completion

22. WISC-R block design

23. WISC-R object assembly

24. WISC-R digit symbol

25. WISC-R verbal

26. WISC-R performance

27. WISC-R total

28. Summation

29. Reading time

30. Mistakes in reading

31. Written alphabet letters

32. Mixing letters

33. Reverse letters

O©CO~NOOTDS,WDNPE

4

.04
.01
14

5
.04
A3

-.13
-.05

6

.01

-.62
.06
A3

-.07

7
.05
.09
.05
.01

.22
A42%*

8 9
-11 .35**
13 -.15
-.32* A2
-12 -.01
.07 -.12
-.14 -.12
-.17 -.22
-.05

10
-.18
17
-.10
-.10
.05
-.13
-.03
.07
-.16

11
-.35%*
A7
-.02
.05
.04
.05
.19
-.01
-.32%*
A3

12
-12
.08
-.15
.10
.23
- 78**
-.37**
.23
-.04
.06
14

13

33

.16

.01

02 .
-.02
-.02
.03
-11
-.45%*
.28*
.18
.08
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Table 7 (Cont.) Pearson Correlations of the Scho®telated Variables, IDDM Related Variables, SDQ toth CDI total,
WISC-R scores, and Specific Learning Disability TesScores in IDDM Sample

Variables 14 15 16 17 18 19 20 21 2 32

1. School achievement -.17 .36%* .38** .38* .33 .06 .18 .28* .26* .28*

2. Absence A2 -.18 -.18 -.18 -.07 -.13 -.00 -.06 -.16 -14
3. School work assistance -11 14 A7 14 .18 14 31** .26* -.03 .13

4. Kindergarten/nursery -11 .06 12 .03 A1 .05 .04 .02 -.07 -.03
5. Physical activity -.01 -.05 .34** A4 .08 A3 .20 -.07 22 03.

6. Age of onset .02 .04 A2 -.05 -.14 -.07 -.02 -.03 .07 *25
7. Insulin shot frequency .02 .05 .18 -.01 -.03 A2 .06 -.01 .08 .03
8. Average hemoglobin -11 -.24 -.30* -.06 -17 .06 -.30* -.04 -.06 04.

9. Adherence -.33** .08 .09 .15 A2 .20 .09 10 A1 20.
10. Hypoglycemia number -.04 -.21 -.25 -.21 -33% -.29 -.18 -.04 -.03 05.
11. Hyperglycemia number .06 =33 -28* -.38** - 20* -.14 -.25* .01 06 -11
12. Duration -.05 -.28* -.13 .03 -.02 .02 -.03 .02 -.09 9*2
13. SDQ total .23 -.15 -11 -.14 -11 -.10 -.09 -.17 -.02 -.16
14. CDI total -.04 -.07 -.29* -.09 -.07 -.09 -.03 .01 -21
15. WISC-R information .61** A46** .66** A3** .36** A6** 40** .58**
16. WISC-R similarities A2+ B3**  B2xx A ¥ .36 A0
17. WISC-R arithmetic B1* 40** S7F 34% 29%* .38**
18. WISC-R vocabulary 57 AR AD** .36** A46**
19. WISC-R comprehension .30* A4 27 39
20. WISC-R digit span 21 .26* .30*
21. WISC-R picture completion .35%* .58+
22. WISC-R block design .50**

23. WISC-R object assembly
24. WISC-R digit symbol
25. WISC-R verbal

26. WISC-R performance
27. WISC-R total

28. Summation

29. Reading time

30. Mistakes in reading
31. Written alphabet letters
32. Mixing letters

33. Reverse letters
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Table 7 (Cont.) Pearson Correlations of the Schoételated Variables, IDDM Related Variables, SDQ toth CDI total,

WISC-R scores, and Specific Learning Disability TesScores in IDDM Sample

Variables

. School achievement

. Absence

. School work assistance
. Kindergarten/nursery

. Physical activity

. Age of onset

. Insulin shot frequency

. Average hemoglobin

. Adherence

. Hypoglycemia number

. Hyperglycemia number
. Duration

. SDQ total

. CDl total

. WISC-R information

. WISC-R similarities

. WISC-R arithmetic

. WISC-R vocabulary

. WISC-R comprehension
. WISC-R digit span

. WISC-R picture completion
. WISC-R block design

. WISC-R object assembly
. WISC-R digit symbol

. WISC-R verbal

. WISC-R performance

. WISC-R total

. Summation

. Reading time

. Mistakes in reading

. Written alphabet letters

. Mixing letters

. Reverse letters

24
.08
-.15
.06
13
-.20
14
12
-11
.04
.05
.10
-.28*
-.07
-.22
45**
31*
.23
.39%*
.30*
27*
A8**
.39%*
A8**

25
27
.01
.05
.01
A7

.03
31*

-.04
.06

-17

-12

-.04

-15
.01

.34**

A9**

.38**

A4

39%*
29%

33**
31**
29*

A7

26
39**
-.18
-.32%
.07
21
.01
A1
-.20
.16
-.28*
-.36%*
-11
-.16
-14
N G
.80**
75
78**
.69**
67
52%*
A3**
.56**
A3
A9**

27

.34%*

-11
12
.02
.04
.18
.15

-.08
14

-.07

-.06

-.22

-.13

-11

.63**

.53**
A8**

.55**

AT
A2

T
2%

o
2%
52%*
.69**

28

39**
-.15

.22
.05
13
.10
14
-.15
.15
-.20
-.23
-.17
-.16
-.13

N
2%

67**

73
.64**

59**

71
.62**
A2

.63**

.55**

92**
O1x

29
15

.04

.03

-.05
.18
-.01
.05
A1
15

-.01
-.15
.07

-.03
-.16

-.01
.13
.36**
.16
.30*
39**
13
.24
.29*
A7
.28*
.26*
.31
31*

30
-.44*
.10
.06
-.19
-.14
.04
-.14
.01
-.24
27
.25
.09
29*%
-.01
-.26*
-.23
-.26*
-.27*
-.15
-11
-.08
-.07
.00
.05
-.28*
-.26*
-.08
-.18
-.12

31
-.28*
14
-.04
-.14
-.05
.03
A1
A2
-.00
.20
.20
.04
-.06
-.04
-.34%
-.31*
-.34**
-.40%*
-.26*
-.29*
-.06
.06
-.13
-.05
-.15
-.40%*
-11
-27*
-.05
39%*

32

427
-11
-.00
.06
.25

.28*

.08
.04
.06

-.32%
-.28*

.06
-.25
-.15

.20
43**
.38**
21
17
31*
2
.2
32*
.08
29*
.38**
.30**
37
.32*
-.36**
-.30*

33 34
-.22 -.19
-.07 -.09
-.04 .08
-09 .09-
.04 .08-
-.35%* .23
-20 .05
.00 -.22
.04 .05
27* -.03
28* -.03
A5 -19
-.09 -.04
-.06 .08
-.19 -.14
-.22 -.06
-.19 -.16
.06 -.19
.01 -.21
-.18 -.09
-.13 -.26*
-11 -11
-.15 -.13
-02  -17
-.03 -.23
-.22 -.b
-.22 -.27*
-.23 -.24
-12 -.32*
.20 .06
.07 A1
-50**  -.06

.01
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Table 8 Pearson Correlations of the School Relatédariables, IDDM Related Variables, SDQ total, CDI ptal, WISC-R

scores, and Specific Learning Disability Test Scosein Control Sample

Variables 1 2 3
. School achievement -.04 22
. Absence -.04
. School work assistance

. Kindergarten/nursery

. SDQ total

. CDlI total

. WISC-R information

. WISC-R similarities

. WISC-R arithmetic

10. WISC-R vocabulary

11. WISC-R comprehension

12. WISC-R digit span

13. WISC-R picture completion

14. WISC-R block design

15. WISC-R object assembly

16. WISC-R digit symbol

17. WISC-R verbal

18. WISC-R performance

19. WISC-R total

20. Summation

21. Reading time

22. Mistakes in reading

23. Written alphabet letters

24. Mixing letters

O©CoOO~NOOD,WDNE

4
-.03
-.13

.02

5 6 7
=33 12 .28
.03 -.18 -.08
-.28* -.26 .16
.30* -.05 -.05
30 -.02
.24*

22
-.04
.16
.00
04

.30*
.56**

9
.24
.01
A1

.01
-.18
-.03

.63**
.30*

10
.23
-.01
.10
14
.06
.05
54
A2**
A2

11
*26
.22
.35
.07
.01
.06

A0**
I
.19

.62%*

12

.22

3.1
.19
-.08
-.16
.05

.50**

.38**
52
A5**
.36**

13

.18
.03
.04

-.00
-.03
23

37

A5
.23
A3**
41
.21
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Table 8 (Cont.) Pearson Correlations of the Scho®&telated Variables, IDDM Related Variables, SDQ toth CDI total,

WISC-R scores, and Specific Learning Disability TesScores in Control Sample
Variables

. School achievement

. Absence

. School work assistance
. Kindergarten/nursery

. SDQ total

. CDI total

. WISC-R information

. WISC-R similarities

. WISC-R arithmetic

. WISC-R vocabulary

. WISC-R comprehension
. WISC-R digit span

. WISC-R picture completion
. WISC-R block design

. WISC-R object assembly
. WISC-R digit symbol

. WISC-R verbal

. WISC-R performance

. WISC-R total

. Summation

. Reading time

. Mistakes in reading

. Written alphabet letters

. Mixing letters

14
.04
15
.30*
.05

-.00
.10
A3**
A2**
A46**
A49**
A8**
52%*
.38**

15
.16
-.15
.08
-.04
-.13
.20
AT
.32%*
A6**
A1
17
A6**
.30*
.35**

16
.16
-.02
.36**
-.01
-.08
A1

39%*
31**
32%*
A40**

.36%*

31

43
A4
42

17
33**
-.01
.36**
.28*
-.16
-11

.25%*
17

A2%*
.31**

.15

.28*
13
.30*
.06
A2

18
.32%*
.08
.26
-.03
-.08
17

.84**

I3

2%
.66**

.65**

T4

A6**

.63**

51
A6+

.34**

19
.27
.00
.35*%
.09
-11
15

.58**

.50**

S7**
.62**

AT

.56**

.65%*

76%*

68**
T4

AT

I3

20
32%*
.04

.33*
.03
-11
.20

78**

.66**

.70**
70**

.60**

J70**

.60**

76%*

647
64+

A4

93**
.93**

21 22 23
A8 .09 15
-13  -13 -.12
-10 -38 -05
.04 -08 -11
-06 .10 -.03
-12 .39  -.05
-00 -.00 -.21
-.09 -.04 -.27*
10 -.13 -.31**
.03 -37  -34%
-.01 -28* -.19
-01 -34* -36*
-.08 .12 -.03
A3 -19 -.27*
.00 -.02 -.10
-.07 -13 -.10
-01  -.24* -.33**
.00 -22 =37
.01 -17 -.26*
-00 -.19 -.39**
.03 -.01
33**

24
.23
04 .
-.01
.07
-.17
-.19
.10
.16
.39**
-.00
.10
A1
A1
14
a7
-.09
.21
.24
.09
.16
A2
.02
-.20

25
-.05
-.14
19
.05
-.04
-.04
-.09
-.06
-.24
-.07
-17
-.03
-.12
.06
A1
60
.02
-.15
.05
-.06
.05
-.13
.10
-.33*
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3.2.1 Pearson Correlation Coefficients for School-®ated Variables in IDDM

Sample

For the IDDM sample, school achievement was paditi correlated with
adherence to IDDMr(65) = .35,p <.01), the number of alphabet letters written

correctly ¢(59) = .42,p <.001), and words read in one minutgb) = .30,p <.05).

There was also a positive association between seoboevement and WISC-R
information ¢(69) = .36,p <.05), WISC-R similaritiesr(69) = .38,p <.001), WISC-R
arithmetic ¢(69) = .38,p <.001), WISC-R vocabulary(9) = .33,p <.01), WISC-R
picture completionr(69) = .28,p <.05), WISC-R picture arrangemem{g9) = .26,p
<.05), WISC-R block design(69) = .28,p <.05), WISC-R digit symbolr(69) = .27,p
<.05), WISC-R verbal score(69) = .39,p <.001), WISC-R performance scor¢68) =
.34, p <.01), and WISC-R total score(§9) = .29,p <.05). These results reveal that
higher level of school achievement was associatéd vbetter cognitive functioning in
children with IDDM. Also children with higher schib@chievements had better
adherence to IDDM. In addition, there was a negatrorrelation between school
achievement and absent days at scho@6] = -.29,p <.05), number of mistakes in
reading ((65) = -.28,p <.05), reading timer(64) = -.44,p <.001), and total SDQ scores
(r(69) = -.33,p <.01). In other words, children with higher schaghievement were
more successful at passing to the next grade abkds well as having less behavioral
problems. The results also revealed that childrigh gh levels of school achievement

were better in reading and writing tasks.
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Receiving assistance with school work was neggtiassociated with the
average hemoglobin levelg(%3) = .32,p <.05).Receiving assistance with school work
was also positively correlated with WISC-R digitaspf(68) = .31,p <.05), WISC-R
picture completionr(68) = .26,p <.05), WISC-R object assembly(§7) = .32,p <.01),
and WISC-R verbal scorer(68) = .24,p <.05). Thus, higher levels of cognitive
functioning were positively associated with the Hag levels of help received by

children with their school work.

3.2.2 Pearson Correlation Coefficients for ScoresfdWISC-R, SDQ, CDI, and

Specific Learning Disabilities Scale in IDDM Sample

Pearson correlation results revealed that total SfaQres were negatively
correlated with school achievemem{60) = -.33,p <.01), and adherence to IDDM
(r(65) = -.45,p <.001). There were negative correlations betwets CDI score and
WISC-R arithmetic scora(64) = -.28,p <.05), as well as adherence to IDDNB0O) = -
29, p <.05). As expected, lower adherence to IDDM wasoaated with increased

behavioral problems and higher levels of depression

The Pearson correlation results for WISC-R subtestd total scores, and

Specific Learning Disability Scale subtest scoresenisted in Table 7.

3.2.3 Pearson Correlation Coefficients for IDDM-Redted Variables in IDDM

Sample

According to Pearson correlation results, working was positively associated

with WISC-R similarities scores(65) = .34,p <.01), and the number of words read in a

66



minute ¢(65) = .34,p <.01). There was a positive association betweequincy of
insulin shots and age of onseftb) = .34,p <.01), WISC-R block desigm(68) = .25p
<.05), number of words read in a minuté6@) = .36,p <.01), and number of written
alphabet lettersr(59) = .28,p <.05). Frequency of insulin shots was negatively
associated with mixing letters in writing(§4) = -.35,p <.01). Results revealed that the

more the children had insulin shots, the bettey there in reading and writing tasks.

Pearson correlation results revealed that averagmoglobin level was
negatively correlated with WISC-R similaritiegg4) = -.30,p <.05) and WISC-R digit
span ((54) = -.30,p <.05). There was a positive association betwedreratice of
children to IDDM and school achievementi(6b) = .35,p <.01). Adherence was
negatively correlated with average number of hylyeemia experienced in a week
(r(65) = .35,p <.01), total CDI scorer(65) = -.33,p <.01), and total SDQ score (§5)
= -.45,p <.001). Consistent with expectations, childrerhwietter adherence to IDDM
had higher levels of school achievement, as wellaasng lower depression levels and
less behavioral problems. Adherence was also netptassociated with the ages of

children ¢(65) = -.25,p <.05).

As expected, average number of hypoglycemia expeztkin a week and total
SDQ score were positively correlatad6b) = -.25,p <.05), indicating the association
between poor metabolic control and behavioral gaisl Number of hypoglycemia was
also correlated positively with reading timg60) = .27,p <.05), mixing capital and
small letters in writingr(59) =.27,p <.05), and mixing letters in writing(69) = .27 ,p
<.05). There was negative association between hypagia number and words read in

one minute (60) = -.28,p <.05), number of alphabet letters written{5d) = -.32,p
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<.05), WISC-R similaritiesr(64) = -.25,p <.05), WISC-R vocabularyr(64) = -.33,p
<.01), WISC-R comprehension(§4) = -.29,p <.05), and WISC-R verbal scondg4) =
-.28,p <.05). Hyperglycemia and hypoglycemia numbers tigtly significant positive
correlation €(64) = -.28,p <.05). In addition to significant correlation résuof
hypoglycemia number, hyperglycemia number was Bogmtly associated with
variables related to cognitive functioning and t&ag. There were negative correlations
between hyperglycemia number and school achieve(m@&) = -.35,p <.01), WISC-R
information €(63) = -.33,p <.01), WISC-R similaritiesr(63) = -.28,p <.05), WISC-R
arithmetic ((63) = -.38,p <.01), WISC-R vocabularyr(63) = -.29,p <.05), WISC-R
digit span £(63) = -.25,p <.05),and WISC-R verbal scorg(§3) = -.36,p <.01). All
these results were consistent with expectationshibiren with poor metabolic control
having lower scores from cognitive functioning dedrning tests. Also, as expected,

hyperglycemia level was negatively correlated widiherencer(62) = -.32,p <.01).

Duration of IDDM was negatively correlated witheagf onsetr(68) = -.77,p
<.001) and frequency of insulin shotg66) = -.37,p <.01). It was also negatively
associated with WISC-R information(§8) = -.28,p <.05), WISC-R block desigm(68)
= -.29,p <.05), and WISC-R object assemblf6() = -.28,p <.05). Consistent with
expectations, longer duration of IDDM was negativassociated with high levels of

cognitive functioning.
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3.2.4 Pearson Correlation Coefficients for School-®ated Variables in Control

Sample

For the control group, results indicated that abs#gays at school was not
significantly associated with any variables. Reggj\vassistance with school work was
positively correlated with WISC-R comprehensiarf52) = .35,p <.05), WISC-R
picture arrangement(62) = .30,p <.05), WISC-R object assembliy%2) = .36,p <.01),
WISC-R digit symbol ((52) = .36,p <.01), WISC-R performance scong51) = .35,p
<.05), and WISC-R total score($1) = .33,p <.05). Similar to IDDM group results,
higher levels of cognitive functioning were postiy associated with the higher levels
of help received by children with their school woReceiving assistance with school
work was negatively associated with total SDQ s(®2) = -.28,p <.05). There was a
positive correlation between attending to kindeyaor nursery and total SDQ scores
(r(52) = .30,p <.05). WISC-R digit symbol was also positively mdated with

kindergarten or nursery attendanc®®) = .28 p <.05).

3.2.5 Pearson Correlation Coefficients for ScoresfdWISC-R, SDQ, CDI, and

Specific Learning Disabilities Scale in Control Sarple

Pearson correlation results revealed that total S&fQre was positively
correlated with total CDI score(69) = .30,p <.05) and attendance to kindergarten
and/or nurseryr(52) =.30,p <.05). According to this result, children with hay level
of depression had more behavioral problems. Theas also a negative correlation

between total SDQ score and assistance with setad (r(52) = -.30,p <.05).
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According to the Pearson results, total CDI sawas positively correlated with
WISC-R information ((69) = -.24,p <.05), WISC-R similaritiesr(69) =.30,p <.05),
reading timer(67) = .40,p <.001), and mixing capital and small letters irntwvg (r(68)
= .37,p <.01). In addition, there was negative correlatetween CDI and number of
words read in one minute(65) = -.28,p <.05). Higher depression level in physically
healthy children was associated with lower cogaifiinctioning as well as problems in
reading and writing. Correlation coefficients of 8@-R subtests and total scores, and

Specific Learning Disability Scale subtest scoresenisted in Table 8.

3.3 Differences among the Levels of Parental Edugah, Income, and Children’s
Adherence to IDDM in terms of Cognitive Functioning Learning Difficulties,

Behavioral Problems, and Depression

In this section separate one-way ANOVAs were cotetlm order to investigate
the differences among the levels of parents’ edorcaincome, school achievement, and
children’s adherence to IDDM in terms of WISC-R &= (information, similarities,
arithmetic, comprehension, digit span, picture cletngn, picture arrangement, block
design, object assembly, digit symbol, verbal scperformance score, total score),
learning difficulty related variables (total misekin reading, mixed letters in reading,
reading text questions, reading time, number oftamialphabet letters, mixed sequence
of alphabet letters, letter reversal, mixed lsdiebehavioral problems (SDQ total

score), and depression (CDI total score).
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3.3.1 Differences among the Levels of Parental Edation in terms of WISC-R
Scores, and Variables Related to Learning Difficules, Behavioral Problems, and

Depression in IDDM Sample

Variance analysis with IDDM sample revealed a digant effect of maternal
education on children’s WISC-R similarity scorBg5, 63) = 2.38p< .05. According to
Tukey post hoc analyses results, children of mesthdto were not literate had lower
scores 1 = 7.20,SD = 3.35) than children of mothers who graduated fréementary
school M = 10.98,SD = 2.30) and children of high-school graduate moth&ts=
11.58,SD =3.23) from WISC-R similarity subtests. ANOVA retutlid also show that
the effect of maternal education was significantVBt8C-R vocabulary scores of the
children,F(5, 63) = 3.35p< .01. As compared to children of mothers who wegh-
school graduatesv( = 10.75,SD = 2.60), the children with illiterate mothers had &w
scores on vocabulary subtest of WISCNR=£ 6.20,SD =1.10). Education levels of the
fathers had significant effect on WISC-R informatiscores of the childrei,(5, 63) =
3.05, p< .05. Children of fathers who were university gratds had higher WISC-R
information scoresM = 6.20,SD = 1.10) than children of elementary school graduate
fathers M = 11.00,SD = 3.16). These results revealed the positive effédtigher
levels of parental education on cognitive functignof children with IDDM. However,
there was no significant effect of parental edwuratbn variables related to learning

difficulties, behavioral problems, and depressiofDDM sample.
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3.3.2 Differences among the Levels of Income in s of WISC-R Scores, and
Variables Related to Learning Disability, Behaviord Problems, and Depression in

IDDM Sample

One-way ANOVAs were conducted to examine the eféancome on WISC-R
scores, and the variables related to learning cdities, behavioral problems, and
depression. According to the results, there wagrafgant effect of income on WISC-R
digit span scores;(4, 62) = 3.03p< .05. The children of families with income between
500 TL and 1000 TL had higher scores in digit spalptest i1 = 9.51,SD =1.98) than
the children of families with income less than 500 (M = 7.84,SD = 1.86). Verbal
scores M = 98.19,SD = 13.00) and total scoreM(= 100.30,SD = 13.64) of the
children of families with low incomes between 500 d&nhd 1000 TL were higher than
the verbal scoredM = 88.42,SD =11.96) and total scoreM(= 89.53,SD =12.77) of
the children of families with less than 500 TL mdgtincome. Results revealed that

higher family income is associated with higher datga functioning in children.

3.3.3 The Effect of School Achievement on WISC-R 8es, and Variables Related

to Learning Disability, Behavioral Problems, and D@ression in IDDM Sample

The effect of school achievement on cognitive fioréhg, learning difficulties,
behavioral problems, and depression were examigedobducting separate one-way
ANOVAs. According to the ANOVA results, school aehement had significant effect
on total SDQ scores of the children with IDDM(2, 63) = 7.02p< .01. Children with
average school achievement had higher SDQ scdles (17.35,SD = 5.32) than

children with high school achievememl = 10.88,SD =5.32) and very high school

72



achievementM = 10.51,SD = 6.48). There was also a significant effect of s¢thoo
achievement on total CDI scordq2, 63) = 5.44p< .01. As compared to children with
high school achievementM( = 7.17, SD = 3.95), children with average school
achievement had higher scores on CM € 13.28, SD = 8.54). These findings

suggested that children with better school achiergmmay have less behavioral

problems and lower depression levels.

School achievement had significant effect on WIS@rithmetic scores;(2, 63)
= 5.45,p< .01. Children with very high school achievemead tigher arithmetic scores
(M =10.12,SD =2.89) than children with average school achiever(idnt 7.00,SD =
3.46). In addition, reading tim&(2, 63) = 5.44p< .01) and number of written alphabet
letters F(2, 63) = 5.44p< .01) in learning disability scale were signifidgraffected by
school achievement. According to Tukey post hoaltes children with very high
school achievement were faster in readibig= 161.56,SD =57.80) than the children
with high school achievemenM(= 230.71,SD = 88.48) and children with average
school achievementM = 247.08,SD = 72.84). Post hoc results revealed that children
with very high school achievement wrote more lsttef alphabet in writing tesM =
23.79,SD =7.81) than the children with high school achieverr(&h= 17.50,SD =
9.41). These findings revealed that children wiidM who had lower levels of school

achievement had more difficulties in arithmeticitimg, and reading.
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3.3.4 The Effect of Adherence on WISC-R Scores, anWariables Related to

Learning Disability, Behavioral Problems, and Deprasion in IDDM Sample

According to the results of variance analysisyeahwas a significant effect of
children’s adherence to IDDM on their total SDQ respF(3, 60) = 5.89,p< .001.
Children with high adherence to IDDM had lower SBEres M = 8.72,SD =4.27)
than children with moderate adherenté £ 16.52,SD =6.21) and children with low
adherenceM = 18.00,SD =2.45). Adherence levels did also have a signifiedfect
on total CDI scores of childref(3, 60) = 8.11p< .001. As compared to children with
low adherenceM = 7.98,SD =6.32), moderate adherendd € 9.54,SD =4.74), and
high adherenca = 8.12,SD =4.77), children with no adherence to IDDM had highe
CDI scores 1 = 21.75,SD =7.14). Accordingly, it may be suggested that bebraVi
problems and depression were more common amondrehilwith lower levels of

adherence to IDDM.

3.3.5 The Effect of Parental Education on WISC-R Swes, and Variables Related

to Learning Disability, Behavioral Problems, and D@ression in Control Sample

The effects of mother and father education on WRS€cores, variables related
to learning difficulties, behavioral difficultiesand depression were examined by
conducting separate ANOVAs. According to ANOVA rksu level of maternal
education had significant effect on WISC-R digiasscoresk(5, 60) = 4.46p< .01.
Tukey post hoc analyses revealed that mothers wéie wniversity graduates had
children with higher digit span scordd & 14.50,SD = 2.12) than children of middle

school graduate mother (= 9.73,SD = 1.68), children of mothers graduated from
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elementary schoolM = 9.17, SD = 2.24), and children of mothers who were only
literate M = 7.20,SD =.84). Variance analysis did also reveal that matleeducation
had significant effect on children’s WISC-R verlsabres (5, 60) = 2.81p< .05) and
WISC-R total scoresH(5, 60) = 2.76,p< .05). Children of mothers with university
degrees had higher WISC-R verbal scofds= 122.5,SD =.71) and WISC-R total
scores [l = 124.0,SD = 4.24) than children of mothers who were only liter@ =
91.8, SD = 14.9; M = 93.4, SD = 13.67, respectively). The results revealed no
significant effect of maternal education on behealiproblems or depression levels of
physically healthy children. However, the cognitienctioning of children was
positively associated with education of their maoshe/ariance analysis on education

levels of fathers did not reveal any significarguri¢s.

3.3.6 The Effect of School Achievement on WISC-R 8es, and Variables Related

to Learning Disability, Behavioral Problems, and D@ression in Control Sample

Variance analysis calculated with the control samglvealed that there was a
significant effect of school achievement on mixetidrs in readind;(3, 59) = 11.94p<
.001. According to Tukey post hoc comparison, ckild who had low school
achievement mixed more letteldl = 5.00,SD = 4.24), than those who had average
school achievemenM = .83,SD =1.6), high school achievemem (= .60,SD =.89),
and very high school achieveme (= .56, SD = .58). In addition, there was a
significant effect of school achievement on digitnbol scoresF(3, 59) = 11.94p<
.001. Tukey post hoc comparison results revealat ¢hildren with very high school
achievementNl = 12.52,SD =1.94) had higher digit symbol scores than childret

high school achievemenM(= 10.88,SD = 2.64) and low school achievemeiM &
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7.50, SD = .71). These results revealed that children withhéiglevels of school
achievement were better at reading and memory @skpared to children with lower

school achievement.

In summary, one-way ANOVA results revealed siguifit differences among
the levels of parents’ education, income, schobles@ment, and children’s adherence
to IDDM in terms of cognitive functioning, learnirgjfficulties, behavioral problems,
and depression. For the IDDM group, the resultsveliothat as the maternal education
level increased, WISC-R digit span scores in childincreased as well. Compared to
the children of fathers with lower education ley88SC-R information subscale scores
were higher in children of fathers with higher ealien level. Results did also reveal
that children of parents with higher incomes haghbr WISC-R digit span scores than
did children of parents with lower incomes. Highevels of school achievement had
significant effect on emotions and behaviors indrien with IDDM. As compared to
children with lower school achievement, childrenhanigher school achievement scored
lower on SDQ and CDI. Children with lower schoohi&wements also had lower
WISC-R arithmetic scores as well as writing legthabet letters correctly, compared to
the children with higher school achievements. Idiah, as compared to children with
poor adherence to IDDM, children with higher levefsadherence had less emotional
and behavioral problems. For control group, reswgigealed that children of mothers
with higher education levels had higher WISC-R tdgpan and verbal scores. Also,
compared to children with lower school achievematildren with higher school
achievement had better performance in WISC-R digihbol subtest and had fewer

mistakes in mixed letters subtest of the readisg te
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3.4 Comparison of IDDM and Control Groups on WISC-R scores, Variables
Related to Learning Difficulties, Behavioral Problens, and Depression by Using

Independent Samples T-Test

T-test for independent samples was conducted dieroro examine the mean
differences between children with and without IDDMWterms of WISC-R scores, and

the variables related to learning difficulties, aeloral problems, and depression.

3.4.1 WISC-R Scores

According to the t-test results, there were sigaift differences between two
groups in terms of several subtests of WISC-R, Wi&C-R total score. Children
without IDDM had higher scores on WISC-R informatisubtestil = 8.59,SD = 2.32)
than did children with IDDM M = 7.43,SD = 2.80),t(136) = 2.65p = .01, as well as
showing higher performance on WISC-R similaritiesbtest ¥ = 12.39,SD = 2.36)
than did the children with IDDMM = 10.78,SD = 2.77),1(136) = 3.68,p = .001 As
compared to the children with IDDMW = 9.06,SD = 3.10), children without IDDM
had higher scored = 10.26,SD = 2.51) in WISC-R arithmetic subtegt136) = 2.51p
= .05 In addition, compared to children with IDDN¥(= 97.00,SD = 13.95), WISC-R
total score was higher in children without IDDM (= 102.69,SD = 12.42),t(134) =
2.51,p = .05 All these findings are in line with the expeabati suggesting that IDDM

negatively effects cognitive functioning in childréSee Table 9).
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Table 9 WISC-R Subtest Means Comparison of Childrenvith and without IDDM

IDDM Sample Control Sample

Variables M SD M SD t df

WISC-R information 7.43 2.80 8.59 2.32 2.65** 136
WISC-R similarities 10.78 2.77 12.39 2.36 3.68*** 136
WISC-R arithmetic 9.06 3.10 10.26 2.51 2.51* 136

WISC-R total score 97.00 13.95 102.69 12.42 2.51* 134

Note.* p<.05; *p < .01, ** p<.001

3.5.2 Arithmetic Test Scores

T-test results showed that there were significantferg@nces between
multiplication table scores of two groups. Childrevithout IDDM had lower
achievement on multiplication table questions \aierage score of 4.47 for basisSD(
= 1.18),1(136) = 3.03p = .01, 4.18 for basis B = 1.35),t(136) = 2.86p = .01, 3.88
for basis 4 §D = 1.46),t(136) = 4.11p = .001, 3.75 for basis BD = 1.61),t(136) =
4.96,p = .001, 3.85 for basis ®D= 1.13),t(136) = 5.99p = .001, 3.16 for basis BD
=1.21),1(136) = 6.16p = .001, 3.16 for basis D= 1.23),t(136) = 6.61p = .001, and
2.81 for basis 93D = 1.17),t(136) = 9.04p = .001, than children without IDDM with
average score of 4.92 for basisSD(= .31), 4.73 for basis 3D = .87), 4.71 for basis 4
(SD= .82), 4.80 for basis D= .72), 4.73 for basis 6D = .48), 4.23 for basis BD
= .80), 4.33 for basis 85D = .83), and 4.30 for basis D = .71). These results
revealed that as expected, children with IDDM héificdlties in arithmetic compared to

physically healthy children (See Table 10).
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Table 10 Multiplication Table Means Comparison of Qildren with and without
IDDM

IDDM Sample Control Sample

Variables M SD M SD t df

Multiplication basis 2 4.47 1.18 4.92 31 3.03** 136
Multiplication basis 3 4.18 1.35 4.73 .87 2.86** 136
Multiplication basis 4 3.88 1.46 471 .82 4.11** 136
Multiplication basis 5 3.75 1.61 480 .72 4.96*** 136
Multiplication basis 6 3.85 1.13 4.73 .48 5.99*** 136
Multiplication basis 7 3.16 1.21 4.23 .80 6.16*** 136
Multiplication basis 8 3.16 1.23 4.33 .83 6.61*** 136
Multiplication basis 9 2.81 1.17 430 .71 9.04*** 136

Note.** p<.01; *** p<.001

3.5.3 Reading Test Scores

T-test results yielded significant differences begw two groups in terms of
reading test scores. Children with IDDM had morstakes of spelling words in reading
(M = .42,SD = .48) than children without IDDMV{ = .23,SD= .41),t(136) = -2.46p =
.05. As compared to the control groly € .33,SD = .79), the mistake of adding letters
to the words was more common in IDDM groly £ .62,SD= .83),t(136) = -2.04p =
.05. Children with IDDM skipped more letters! (= .94,SD = 1.22) while reading the
text than children without IDDMM = .55,SD = .86),t(136) = -2.18p = .05. Skipping
syllables in reading was more common in IDDM san{pe= 1.75,SD = 1.93) than in
the control groupNl = 1.02,SD = 1.48),t(136) = -2.52p = .05. Children with IDDM
made up more words in reading tekt € 1.63,SD = 1.78) than did children without
IDDM (M = .88,SD = 1.11),t(136) = -2.98p = .01. The reading time of children with

IDDM were significantly longerNl = 209.75,SD = 82.01) than the reading time of
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children without IDDM M = 173.31,SD = 76.35),t(136) = -2.70p = .01. Number of
words read correctly by children without IDDNM (= 82.66,SD= 73.02) was more than
the number of words read correctly by children wiibM (M = 73.02,SD = 28.26),
t(136) = -2.20p = .05. In addition, children with IDDM made morestaikes in reading
(M = 8.23,SD = 6.59) than did children without IDDMV| = 4.75,SD = 4.66;t(136) = -
3.58,p = .001). As it was hypothesized, all these resuiticated that children with

IDDM had more difficulties in reading than childremhout IDDM (See Table 11).

Table 11 Reading Tests Means Comparison of Childrewith and without IDDM

IDDM Sample Control Sample

Variables M SD M SO t df
Spelling words 42 48 .23 41 -2.46* 136
Adding letters .62 .83 33 .79 -2.04* 136
Skipping letters 94 1.22 .55 .86 -2.18* 136
Skipping syllables 1.75 1.93 1.02 1.48 2.52* 136
Making up words 1.63 1.78 .88 1.11 -2.98** 136
Reading time 209.75 1.21 17331 6.3 -2.70** 136
Number of words read  73.02 28.26  82.6673.02 -2.20* 136
Number of mistakes 8.23 6.59 4.75 4.66 -3.58*** 136

Note.* p<.05; *p< .01, ** p<.001

3.5.4 Writing Test Scores

T-test results revealed significant differencesweein two groups in writing
tests. Children without IDDM wrote significantly mealphabet letterd = 24.02,SD
= 7.58) than did children with IDDMM = 19.48,SD = 8.87),1(136) = 3.23p = .01.
There was a significant difference for skippingdes in writing,t(136) = -2.79p = .01,
with physically healthy children skipping less & M = .21,SD = .40) than children

with IDDM (M = .73,SD = 1.52). Significantly more children with IDDM wi® the
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letters reversedM = .11,SD = .46) than did children without IDDMM = .00,SD =
.00),1(136) = -1.99p = .05. There was a significant difference in mixlegers,t(136)

= -3.28,p = .001, with children with IDDM mixing more lette(M = 2.83,SD = 3.86)
than children without IDDM NI = 1.22,SD = 1.30). Compared to physically healthy
children M = .63,SD = .98), children with IDDM made more punctuatiorstakes K

= 1.53,SD = 1.49),t(136) = -4.17p = .001. In addition, the mistake of mixing capital
and small letters was more common among childréh lDM (M = 2.16,SD = 4.25)
than children without IDDM NI = .74,SD = .98),t(136) = -2.70,p = .01. All these
findings are in line with the expectations, sugmesthat there is an association between

IDDM and writing difficulties in children (See TabllL2).

Table 12 Writing Test Means Comparison of Childrenwith and without IDDM

IDDM Sample Control Sample

Variables M SD M SD t df
Number of alphabet letters 19.48 8.87 24.02 7.58 3.23** 136
Skipping letters 73 1.52 21 .40 -2.79** 136
Reverse writing A1 46 .00 .00 -1.99* 136
Mixing letters 2.83 3.86 1.22 1.30 -3.28*** 136
Punctuation mistakes 1.53 1.49 .63 .98 -4.17*** 136
Mixing capital and small 2.16 4.25 74 .98 -2*¥70136
letters

Note.* p<.05; *p < .01, ** p<.001

In addition, t-test results indicated that childneith IDDM had more absent
days at schoolM = 8.77,SD = 8.13) than did children without IDDMV( = 3.60,SD =

3.50).
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In summary, t-test results revealed significant meidferences between children
with and without IDDM in terms of cognitive functimg, learning, behaviors, and
depression. As compared to control group, numbemlident days at school was
significantly higher in IDDM group. Children withouDDM had higher scores in
WISC-R information, similarities, and arithmetichsests than did children with IDDM.
In addition, the WISC-R total score was signifidaritigher in control group compared
to IDDM group. In terms of Specific Learning Dishillyi Scale subtest scores,
multiplication table scores were higher in childreithout IDDM compared to the
scores of the children with IDDM. Reading test 1ded that children with IDDM had
more mistakes than did children without IDDM, sueh adding letters to the words,
skipping letters, skipping syllables, and making wgrds. Also, the reading time of
IDDM group was longer than control group; and thgldcen with IDDM read less
words correctly than did children without IDDM. Asexpected, there were also
significant mean differences between children veittd without IDDM in writing test
scores. Children with IDDM had more mistakes intwg than did children without
IDDM, such as skipping letters, reverse letterssing letters, mixing capital and small
letters, and punctuation mistakes. In addition|dcan without IDDM wrote more

alphabet letters correctly than did children wiibM.

3.5 Multiple Regression Analysis

Hierarchical multiple regression analyses weradaated in order to test the
effect of IDDM-related variables on cognitive fuioeting, learning, and behaviors of
the children. In all regression analyses, predicteere entered in two steps. In both

steps, enter method was employed. The first blacisisted of three variables: absent
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days at school, age of the child, and CDI totafesctn the second step, IDDM-related
variables were entered into the equation (averageollobin level, duration of IDDM,
age of IDDM onset). For cognitive functioning, itas/ hypothesized that IDDM will
have negative impact on several dimensions of tiegriunctioning (memory, attention
spans, visual-spatial skills) in children. Longeration of IDDM was hypothesized to
increase the risk of deficits in cognitive functimg In addition, it was hypothesized that
late onset (>5 years) IDDM will increase the risk feading difficulties, as well as early

onset (<5 years) IDDM increasing the risk for anttic difficulties in children.

3.5.1 Cognitive Functioning

After controlling for the effect of absent dayssahool, age of the child, and
depression (CDI total score), the effect of IDDM cognitive functioning (WISC-R
subtests, and verbal, performance, and total scones tested by performing
hierarchical multiple regression analysis. Firggression analysis was conducted for
WISC-R information. When the variables of the fisgtp were entered, it was revealed
that absent days at school, age of the child, abtt@al score explained 13% of the
variance in WISC-R information score®% .13.,F(3, 65) = 3.26p <.05). Age of the
child was negatively associated with WISC-R infotiora scores £ = -.32,p <.01).
However, absent days at schg®H-.17,p= .16) and CDI total scorgs & -.03,p= .80)
were not significantly related to cognitive funceting. Similarly, in the second step,
average hemoglobin leveb & -1.33,p= .19), duration £ = -.81,p= .42), and age of
onset § = -.54,p= .59) did not explain any variance’¢ .07,F(3, 62) = 1.94p= .13)

(See Table 13).
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In the regression analysis of WISC-R similaritide variables did not explain
any variance of the similarities scores of childvéth IDDM in the first step &= .03,
F(3, 65) = .76,p= .52) or the second stef’€ .07,F(3, 62) = 1.65p= .19). In the first
step, age of childs(= .15,p= .88), CDI total scores(= -.40,p= .69), and absent days at
school f = -1.39,p= .17) were not significantly associated to theilgirities scores. The
variables of the second step; average hemoglobét (8 = -1.98,p= .06), durationf =
-.08, p= .93), and age of onset € .02,p= .98) also were not significantly related to

similarities scores (See Table 13).

In another regression analysis, WISC-R arithmetiors was the predicted
variable (See Table 14). The variables enterelaritst step explained only 10% of the
variance in arithmetic scores of the children WEDM (R?= .10, F(3,65) = 2.52p=
.06). Arithmetic scores and CDI scores were neghtiassociatedf(= -2.29,p <.05).
However, age of childf(= -.27,p= .79) and absent days at schgbl=(-.40, p= .69)
were not significantly associated with arithmetorgs. Also average hemoglobin level
(# = -.50,p= .62), duration of IDDMA = -.06,p= .95), and age of onset € -.13,p=

.90) did not explain any varianc*€ .01,F(3,62) = .12p= .95).

In the present study, another predicted variablse W&SC-R vocabulary score
(See Table 14). The variables in the first st&f=(.06, F(3,65) = 1.38p= .26) or the
second stepRé= .04, F(3,62) = .90,p= .45) did not predict vocabulary scores of the
children with IDDM. The variables of the first steame of child £ = -1.84,p= .07), CDI
total score £ = -.09, p= .46), and absent days at schg®l=( -.45, p= .66) were not

significantly related to vocabulary scores. Sintjlaaverage hemoglobin levep & -
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1.22,p=.23), duration of IDDMA = -1.02,p= .31), and age of onset € -1.09,p= .28)

were not significantly associated with WISC-R vadaly scores.

The regression analysis of WISC-R comprehensioealed that the variables in
the first step = .02, F(3,65) = .53p= .67) and second stef’t .01,F(3,62) = 1.38,
p=.87) did not predict comprehension scores otthielren with IDDM (See Table 15).
In the first step, age of chilg & -.60,p= .63), CDI total scoref(= -.50,p= .62), absent
days at schoolf(= -.12,p= .33) were not significantly related to comprehenscores.
In addition, average hemoglobin levgl£ .07,p= .60), duration of IDDM£ = -.44,p=
.58), and age of onseyp (= -.54, p= .61) did not explain any variance of the

comprehension scores.

In the regression analysis of WISC-R digit spae,\tariables did not explain any
variance of the digit span scores of children W2DM in the first step = .01, F(3,
65) = .31, p= .82) or the second steR’€ .07,F(3, 62) = 1.64p=.19). In the first step,
age of child g = -.08,p= .55), CDI total scoref(= -.10,p= .44), and absent days at
school § = -.01, p= .93) were not significantly associated to theitdgpan scores.
Similarly, in the second step, average hemoglobnell (3 = -.28,p= .03), durationf =
.03,p=.97), and age of onsét £ .00,p=.99) were not significantly related to digit span

scores (See Table 15).

The regression analysis of WISC-R picture compitetiadicated that the
variables in the first stepRf= .01, F(3,65) = .10,p= .96) or second stefR{= .01,
F(3,62) = .18,p= .91) did not predict picture completion scorestteég children with

IDDM (See Table 16). In the first step, age of @l = -.03,p= .82), CDI total scores(
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= -.02,p= .87), absent days at schogl< -.06,p= .65) were not significantly related to
picture completion scores. In addition, average dgabin level f = -.04, p= .79),
duration of IDDM = .54,p= .50), and age of onset € .58,p= .52) did not explain

any variance of the picture completion scores.

Another predicted variable was WISC-R picture agement score (See Table
16). The variables in the first steB*€ .03, F(3,65) = .66,p= .58) or the second step
(RP= .09, F(3,62) = 2.05,p= .12) did not predict picture arrangement scoreshe
children with IDDM. The variables of the first stegge of child g = -.08,p= .52), CDI
total score £ = .03, p= .82), and absent days at schgbl= -.15, p= .22) were not
significantly related to picture arrangement scofdso, average hemoglobin level £
-.01,p=.92), duration of IDDM£ = -1.73,p< .05), and age of onsét £ -2.05,p< .05)

were not significantly associated with WISC-R pretarrangement scores.

The regression analysis of WISC-R block design akace that the variables in
the first step = .06, F(3,65) = 1.27p= .29) or second stefR{= .09, F(3,62) = 2.13,
p=.11) did not predict block design scores of thigdcen with IDDM (See Table 17). In
the first step, age of chilgg (= -.02, p= .90), CDI total scoref(= -.20,p= .11), and
absent days at schog? € -.11, p= .38) were not significantly related to block dgsi
scores. In addition, average hemoglobin leget (01,p= .92), duration of IDDM £ =
.08,p=.92), and age of onse¢t € .43,p= .61) did not explain any variance of the block

design scores.

Another regression analysis was conducted on WIS@bject assembly score

(See Table 17). Results showed that the variabtesiat explain any variance of the
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object assembly scores of children with IDDM in fhist step R?= .10,F(3, 65) = 2.29,
p=.09) or in the second steRt .07,F(3, 62) = 1.70p= .18). In the first step, age of
child (8 = -.18,p=.13), CDI total scoref(= -.22,p= .07), and absent days at schgb¥(
-.11, p= .34) were not significantly associated to theeobpssembly scores. Similarly,
in the second step, average hemoglobin lefet €.05,p= .68), durationf = -.12,p=
.87), and age of onsef € .15,p= .86) were not significantly related to WISC-R et

assembly scores.

The regression analysis of WISC-R digit symbol ¢adiéd that the variables in
the first step = .00,F(3,65) = .00p= 1.00) or second stefi= .00,F(3,62) = .06 p=
.98) did not predict picture completion scoreshaf thildren with IDDM (See Table 18).
In the first step, age of chilg & .00,p= .99), CDI total scoref(= .01,p= .97), absent
days at schoolp(= .01, p= .97) were not significantly associated with WIRCdigit
symbol scores. In addition, average hemoglobinllége= -.03, p= .80), duration of
IDDM (p = -.15,p= .85), and age of onsét £ -.14,p= .88) did not explain any variance

of the digit symbol scores.

In addition to the analyses on the subsets of WRSQegressions were
conducted on verbal, performance, and total scémebe regression analysis of WISC-
R verbal score, the variables did not explain aaryavice of the verbal scores of children
with IDDM in the first step R?= .06, F(3, 65) = 1.47, p= .23) or the second step’€
.03,F(3, 62) = .65p=.59). The variables of the first step; age ofcckf = -.14,p= .26),
CDI total scoref = -.12,p= .31), and absent days at schgb&(-.16,p= .18) were not
significantly related to verbal scores. Similadyerage hemoglobin levef € -.15,p=

.25), duration of IDDM g = -.29,p= .71), and age of onset € -.26,p= .76) were not
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significantly associated with WISC-R verbal sco@ee Table 18). Similarly, the
variables in the first or second step did not expkny variance of the performance
scores (See Table 19). In the first step, age itd ¢h = -.06,p= .65), CDI total scoref(

= -.10,p= .41), absent days at schogl< -.09,p= .48) were not significantly related to
WISC-R performance scoref€ .02, F(3, 65) = .51, p= .68). In addition, average
hemoglobin level £ = -.03,p= .79), duration of IDDM g = .58, p= .45), and age of
onset § = 91, p= .30) did not explain any variance of the perfoncescoresR¢= .06,
F(3, 65) = 1.38, p= .26). Regression analysis on WISC-R total scexealed that the
variables did not explain any variance of the tstres of children with IDDM in the
first step = .05, F(3, 65) = 1.03, p= .39), or in the second steR’¢ .04,F(3, 62) =
.79, p= .50). In the first step of the regression analyage of childf = -.10,p= .42),
CDI total scoref = -.12,p= .32), and absent days at schgb&(-.13,p= .28) were not
significantly associated to the total scores. ndkcond step, average hemoglobin level
(6 =-.10,p= .44), durationf = .15,p= .84), and age of onset € .33,p= .70) were not

significantly related to WISC-R total scores (Sebl€ 19).

88



[0 >y CO>d 5 20N

cr [€0) [€0) 9 70 Y- v<- 9 1SuQ) Jo 23y
el 90"~ 80~ 9 8T~ 8¢~ 18- 9 NI Jo uoneIn(g
LT- cC- 86'I- 9 €T 9l- eel- 9 [PAQ UIGO[30WA ATLIAY
LO o€ SOl LO 9¢ Y61 zdas
LO- co- 0¥~ <9 0~ €0- SC- <9 Q100§ 10T, IAD
0 (40 Sl <9 CE- xxCt- SLT <9 pITYo Jo 23V
81 LT- 6¢1- <9 LT~ L= TVil- <9 Jootos Ju siep Juesqy
€0 SORY 9L el SORY *9C'°¢ I das
Ay ad q ’ N/ (4 Ay ad q ’ N/ | 4 19S Ul SA[qELICA

sapLIeuIS Y-DSIA

uoneuLIou] Y-ISIM

NAAI YMM WIP[Y)) JO SAI0IS SIPLIB[IWIS PUR UODBULIOJUT Y-DSTAA SUIIPAIJ SPPOJA] UOISSIISIY [RIMYIICIIH €] dqReL

89



[0 >d sy CO>d 4 20N

1~ €6’ 601~ G9 SO- - el 9 1PSUQ) Jo 23y
[ L= cO'I- 9 110 Y0 - 90~ 9 AT Jo uoneIn(g
91~ 1S - 9 Y0~ 90~ 0S- 9 [2A] UIQO[30WAF] dTLIAAY
0 9¢ 06 10 9¢ cl 7z das
60~ 60~ CL- <9 6C- LT-  6TT <9 Q100§ [e1I0], IAD
cC- T ¥8'1- <9 0 €0 LT~ <9 pITYo Jo 23y
LO- SO~ - <9 81~ vi- (A <9 [00TS Je SAvp JUISqY
90 o¢ 8¢l or S9¢ [45¢ | KETS
Ay ad q ’ N/ (4 Ay ad q ? N/ (4 19§ Ul SI[qeLIBA
KremqesoA Y-DSIM dpdupLIY Y-ISIAA

NAAI YA UIP[IY)) JO SA100S AIR[NQRI0A PUR INIWPLIY PY-DISTAA SUNIIPALJ SIPPOIA UOISSAISIY [RIMYIICIIY $] UL

90



[0 >d sy CO>d 4 20N

0~ 00 [§0) 9 60~ 14 19~ 9 1eSUQ) Jo 23y
€0~ €0 70 9 [0 vv- 9¢- 9 AT Jo uoneIn(g
9T~ 8T clic 9 90 LO™ 43 9 [0A9] UIQO[BOUWIDH 93EIOAY
LO 9¢ 791 10 9¢ <l 7 das
60~ 60~ 8L~ <9 LO- 90 0S- <9 2I00§ [e10 ], IAD
LO- 80~ 19- €9 90~ 90~ 6V - <9 PITYo Jo 23V
00~ [§0) 60’ <9 el Gl 66~ <9 [00TS JE SAvp JUASqY
[0 S9¢ e (€0l SO [ 1 d9s
Ay ad q ? N/ (4 Ay ad g ? N/ (4 19§ UI SI[qeLIeA
uedg N31q Y-DSIA uorswdyR.Idwo) Y-DSIA

NAAI PIM WPy JO $.10dS uedg NI pue uorswyRIdwo) Y-HSTAA SUDIIPIALJ SPPOTA UOISSAISIY [LIMPIRIIH ST dqBL

91



LO 10~ [ c9 €0~ ¥S- 79 9 1PSuQ) Jo a3y
60~ €Ll 0£'T 9 0 - 89 9 WNAdi Jo uonen(g
SO~ 10~ (0] 9 €0~ LO- LTS 9 [PAQ UIGO[30WA ATLIIAY
60 9¢ c0'C [0 9¢ ST 7 das
10 €0 CC <9 €0- c0- - <9 Q100§ Te10 ], IAD
80~ 80~ 79~ <9 €0~ €0~ £C- <9 pITy Jo 23y
S S vC1- <9 90~ 90~ Sr- <9 [007S JE SAep JUSqY
€0 ¢9'¢ 99 10 SO or T das
AV ad q 7 /B 4 AV ad q 7 /B 4 )9S Ul SI[qeLIEA

JUURSUR.LIY 1M Y-DSIA uondjduwo)) 31mdig Y-ISIA

NAdI YHM u.1pyy)y

JO SA.102§ JWURSUR.LIY 3.1 J pue uond[duio)) 3.1mdIJ Y-DSIAA SUNIIPALJ SPPOJA UOISSAIZIY [CIPIRIIH 9] d[qLL

92



148 Sl ST 9 T ve- 79’ 9 1PSUQ) Jo 23y

8T~ cl- LT- 29 6C - - 80 9 WNadi jo vonen(g

60~ SO~ Iv- 9 €0 LO- < 9 [PA9] UIQO[BOWA] A3EIOAY
LO 9¢ oL'1 10 9¢ 13 8 zdag

(6 ¢C= 8'1- <9 [Z= 0c- 09I~ <9 QI00S TeI0T, IAD

L1 S 7Sl <9 10~ c0- €l- <9 PIY Jo 23y

i - 96 <9 el- - 88 <9 [001s JE SAep JUASqY
or co¢ 6CC 10 co¢ LT'1 1 dayg
Ay q ? Y/ | 4 Av q 7 v 19 Ul SI[qeLIEA

Ajquiassy 13(qO Y-DSTAM usIsIq YOoIg Y-ISIM

INAAT YA uapig)

JO SA.100Q A[quIassy 133[q( pue usisd( YI0I9 M-DSIAA SUDIIPALJ SPPOJA] UOISSAIFIY [LIIIRIIH LT dqRL

93



[10) [0~ [e- 9 €0 vi- S 9 JosU() Jo a3y

I1- €Ll 8¢~ 9 Y0~ S 61~ 9 Wdadi Jo uonein(g
L1- 10-  LI'T- 29 0~ €0~ 9C- 9 [PAQ] UIqO[30WAH TeIAY
60 9¢ co 00 o€ 90" das
yi- 201~ 01~ <9 [K0) K0} 140 <9 I00S T8I0 ], 1D
el-  vIl- v 1- <9 00 00 K02 <9 pIryo Jo 98y
8I-  v¢l- vel- <9 10 10 140 <9 [00TOS 18 SAep JUSqQY
€0 €o¢ L1 00 €o'¢ 00 I do1s
Ay q ’ Wdav Ay ad g ’ ¥/ | 4 19S Ul SI[qELIBA
21008 [eq.IA Y-DSIM [oquIAS NS Y-DSTAA

NAAI WA UIPIY) JO $3.100G [qIaA put uedg NSIQ -DSIA SuBdIPaId SPPOJAl UOISSAASAY [VIIYOILIH ST qEL

94



01 €¢ 6¢ 29 8T 16 01 79 JOSUQ) JO 28
L1- ST 0T 79 @~ 8¢ 9L 79 INAI Jo uonean(
€r- 0ol 6L 19 L0~ €0-  LT- 79 [2AS UIQO[30WAH d3eIOAY
10} ¢ 0 90 ¢ 8¢ tdas
€1- Tl 66 <9 I~ 01~ 8- <9 21008 Te10T, IAD
60~ 01~ 18- <9 <o 90- 9t <9 PITYP Jo 08y
Sl- el- o1 1- <9 01~ 60-  TL- <9 [0OTOS 1B SABD JUISQY
SO So'¢ €01 0 So'¢ S I dog
Ay ad q ’ Jav Ay ad q ! Y/ (4 19§ Ul SI[qeLIep
100G VIO L U-OSIA 100G NueuLio)RJ Y-ISIA

INAAI YA UIP[IY)) JO SAI0IS [€I0 ], PUR UBULIOLIRJ H-DSIAA SUDIIPAI SPPOTA] UOISSAISIY [RIMYIICIIH 6] 2qeL

95



3.5.2 Learning Difficulties

The effects of IDDM on learning difficulties in ifren were also examined
using hierarchical multiple regression analysisgriession analyses were conducted for
the variables related to reading difficulties (regdtext questions, reading time,
arithmetic difficulties (summation score), and n@nlof words read correctly), and
writing difficulties (number of written alphabettiers, reverse letters, and mixed
letters). Again, the first block consisted of thuegiables: age of the child, and CDI total
score; and the second step consisted of IDDM-relatgiables: average hemoglobin

level, duration of IDDM, age of IDDM onset.

In the regression analysis of reading text questitime variables in the first or
second step did not explain any variance (See Tad)leln the first step, age of chil@ (
=-.09,p< .01), CDI total scoref(= .01,p= .92), absent days at schogl< .02,p= .89)
were not significantly related to reading text dites score = .10,F(3, 65) = 2.36,
p=.80). In addition, average hemoglobin leyek(-.08,p= .49), duration of IDDMA =
.74, p= .33), and age of onsef € .94, p= .27) did not explain any variance of the

reading text questions scoré€% .03,F(3, 62) = .81, p= .50).

In another regression analysis, reading time wasptiedicted variable. Results
showed that the variables did not explain any vaeaof the reading times in the first
step R= .04, F(3, 65) = .86, p= .47) or the second step?€ .00, F(3, 62) = .07 p=
.98). In the first step, age of chilg € .18,p= .15), CDI total scoref(= -.01,p= .93),
and absent days at schogl £ .08, p= .51) were not significantly associated to the

reading times. Similarly, in the second step, ayetaemoglobin levels(= -.03,p= .83),

96



duration # = -.05,p= .95), and age of onsef € -.11,p= .90) were not significantly

related to reading times of the children with ID¥8ke Table 20).

Number of words read correctly was predicted bywagables entered in the
first step. Results revealed that age of child, @il score, and absent days at school
explained 40% of the varianc€ .40,F(3, 65) = 14.44p <.001). Age of the child was
positively associated with number of words readexity (5 = .63,p <.001). However,
CDI total scoref = -.03,p= .74), and absent days at schgb&(-.05,p= .62) were not
significantly associated to the words read coryedlso, in the second step, average
hemoglobin level £ = .03,p= .81), durationf = -.04,p=.95), and age of onset € .03,
p= .97) were not significantly related to numbertloé words the children with IDDM

read correctly in reading text (See Table 21).

The regression analysis of the summation scoreabell that the variables in the
first step R?= .04,F(3,65) = .81p= .49), or second stef{= .01,F(3,62) = .16 p= .92)
did not predict summation scores of the childrethWDDM. In the first step, age of
child (6 = .08,p= .51), CDI total scoref(= -.17,p= .18), absent days at schogl< .06,
p= .65) were not significantly associated with surtiarascores of the children with
IDDM. Similarly, average hemoglobin levegt € .07,p= .57), duration of IDDMA = -
.07, p= .93), and age of onsef € -.12,p= .89) did not explain any variance of the

summation scores (See Table 21).

The regression analysis of number of written alghaétters indicated that the
variables in the first step explained 24% of theiarce R= .24, F(3, 65) = 6.95p

<.001). Age of child was positively associated witlmier of alphabet letters written
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correctly # = .47,p <.001). However, CDI total scorg € -.11,p= .33), and absent days
at school g = -.09, p= .43) were not significantly associated to thehalget letters
written by the children with IDDM. The variables second stepgRe= .01,F(3,62) = .35,
p=.79) did not predict number of written alphalettdrs. Average hemoglobin levél (
= .07,p= .57), duration of IDDMA = -.07,p= .93), and age of onset € -.12,p= .89)
were not significantly associated with the numbiewntten alphabet letters (See Table

22).

In the next regression analysis, mixed letters intivg was the predicted
variable. Results showed that the variables infitlsé step explained only 10% of the
variance R?= .10,F(3, 65) = 2.51p= .06). Age of child was positively associated with
mixed letters scoref(= -.31,p <.01). However, CDI total scorg € -.07,p= .56), and
absent days at schogt € -.05,p= .71) were not significantly associated to the exdix
letters score of the children with IDDM. In the ead step of regression analysis,
average hemoglobin levet € -.01,p= .93), durationf = -.27,p= .72), and age of onset
(8 = -.54,p= .52) were not significantly related to readingnés of the children with

IDDM (RP= .05,F(3, 62) = 1.13p= .35) (See Table 22).

The regression analysis of the reverse letter sdadécated that the variables in
the first step = .02,F(3,65) = .35p=.79), or second stefc .10,F(3,62) = 2.28p=
.09) did not predict reverse letter scores of thigdcen with IDDM. In the first step, age
of child (8 = .05,p= .66), CDI total scoref(= -.09,p= .49), absent days at schogl<
.05, p= .66) were not significantly associated with reeetetter scores of the children.

Similarly, average hemoglobin leve? € -.18,p= .16), duration of IDDMAg = .99,p=
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.19), and age of onsgt € 1.31,p=.13) did not explain any variance of the revéesir

scores (See Table 23).

3.5.3 Behavioral Problems and Depression

In addition to cognitive functioning and learnidifficulties, the effects of IDDM
on behavioral difficulties was also examined ushigrarchical multiple regression
analysis (See Table 24). A hierarchical regresaimalysis was conducted for SDQ total
score. Similar to previous regression analyses, fitg¢ block consisted of three
variables: age of the child, and CDI total scorg] the second step consisted of IDDM-

related variables: average hemoglobin level, domadf IDDM, age of IDDM onset.

The regression analysis of the SDQ total scoresatel] that the variables in the
first step B= .08, F(3,65) = .1.98p= .13), or second stefR{= .03, F(3,62) = .73p=
.54) did not predict SDQ total scores of the cleitdwith IDDM. In the first step, age of
child (# = .11,p= .35), CDI total scoref(= -.1.85,p= .07), absent days at schogl<
.13, p= .28) were not significantly associated with SDgpat scores of the children.
Similarly, average hemoglobin leved € -.12,p= .35), duration of IDDMA = -.67,p=
.38), and age of onset € -.86,p= .32) did not explain any variance of the SDQ Itota

Score.
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Table 23 Hierarchical Regression Model Predicting Bverse Letters Score

Variable in Set AF df  t p pr AR’
Step 1 .35 3,65 .02
Absent days at school 65 -72-09 -.08
Age of the child 65 44 .05 .05
CDI total score 65 .70 .09 .07
Step 2 2.28 3,62 .10
Average hemoglobin level 62 -143-18 -21
Duration 62 131 99 -.18
Age of Onset 62 1.54 1.31 22

Note.* p<.05; *p < .01, ** p<.001

Table 24 Hierarchical Regression Model Predicting BQ Total Score

Variable in Set AF df ¢ B pr AR’
Step 1 1.98 3,65 .08
Absent days at school 65 1.09 .13 -.17
Age of the child 65 95 11 -32
CDlI total score 65 1.8 .22 -03
Step 2 .73 3,62 .03
Average hemoglobin level 62 -95-12 -23
Duration 62 -89 -67 -28
Age of Onset 62 -1.01 -.86 .04

Note.* p<.05; *p < .01, ** p<.001

In summary, hierarchical multiple regression anedysere conducted in order to
test the effect of IDDM-related variables on coiyeit functioning, learning, and

behaviors of the children. Absent days at schage, @f the child, and CDI total score
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were entered in the first step. In the second steprage hemoglobin level, duration of
IDDM, and age of IDDM onset were entered into tegression equation. Regression
analyses results did not reveal any significaneaffof IDDM-related variables on
cognitive functioning, learning, and behaviors bé tchildren with insulin dependent
diabetes. However, according to the results, agiketchild was negatively associated
with WISC-R information scores, and positively asated with mixed letters score,
number of words read correctly, and number of dphdetters written correctly. The
results did also reveal a negative association émtwdepression level and WISC-R

arithmetic scores.
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CHAPTER IV

DISCUSSION

The main purpose dhe present study was to investigate the effe¢tDdiM on
cognitive functioning, learning difficulties, aneélmavioral problems in children between
the ages of 7 and 12. In order to examine thidioglship more precisely, test scores of
children with IDDM were compared with the scorespbiysically healthy children. As
the metabolic control was suggested to be an irapbrxplanation for the negative
effects of IDDM on children, another aim of the dtuvas to examine the effects of

metabolic control on cognition, learning, and bebav

In the preceding sections of this chapter, firstfihdings will be stated. Second,
the limitations of the present study will be prasen After presenting the practical

implications of the findings, recommendations fanttier research will be discussed.

4.1 Discussion of the Main Findings

Considering main hypothesis of the present studsults are discussed under
following headings: cognitive functioning, learnirdjfficulties, and behavioral and

emotional difficulties in children with IDDM.

4.1.1 Cognitive Functioning in Children with IDDM

The findings of the studies examining the intelige quotients of the children

with IDDM are contradicting each other. Severaldgs revealed that there is no
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significant difference between general intelligeé¢ehildren with and without IDDM
(e.g. Hagen et al., 1990). On the other hand, otbsearchers stated that these had
biased sampling from private hospitals (Holmes, @B, & Greer, 1995). Ack, Miller,
and Weil (1961) compared children with IDDM witheth siblings on intelligence.
Study findings indicated that children with earlyset IDDM had significantly lower
intelligence quotients than their siblings. In dreststudy that examined the disrupted
functioning in children with IDDM, diabetes-relatetsk factors such as metabolic
control, illness duration, and age of onset fouondbe related to lower overall
intelligence quotients (Holmes, Cant, Fox, Lamp&rGreer, 1999). Greer and Holmes
(1996) did also suggest that most children withbelias score four or five points lower
than their peers. Consistent with these findings, gresent findings suggested that as

compared to the control group, WISC-R total scofeshildren with IDDM were lower.

Furthermore, in the current study, compared todcan without IDDM, the
WISC-R information and similarity scores of theldren with IDDM were significantly
lower. According to the WISC-R categorization offman (1975), information and
similarities subtests are good predictors of thebaie ability. Considering this
categorization, results of the current study res@dhat the verbal skills of the children
with IDDM were lower compared to the control grouponsistent with this result,
several studies showed impaired verbal functiominghildren with IDDM. According
to the study of Hagen et al. (1990), children WilDM scored lower on WISC-R
vocabulary and information subtests. Authors suggethat low scores on information
subtest might be an indicator of a deficiency ia terbal area of the brain. Kovacs,

Goldston, and lyengar (1992) conducted a longitidstudy to assess intellectual
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development and academic performance of children lliDM. Authors stated that in

the initial diagnosis, school achievement, verbarfgrmance, and nonverbal
performance of the children with IDDM were in avggdevels. However, within 6-year
period, school achievement and verbal performaridbese children were decreased.
This finding is also consistent with findings ofetleurrent study indicating a negative

correlation between duration of IDDM and informatisubtest scores.

Results of the current study did also reveal sigaift correlations between
metabolic control and WISC-R scores in childrenrhwDDM. Weekly average number
of hyperglycemia was negatively associated witlonmfation, similarities, arithmetic,
vocabulary, and digit span subtest scores, as ageltotal verbal score. In addition,
average hypoglycemia number in a week was neggtaebociated with similarities,
comprehension, vocabulary scores, and total vesbate. According to Bannatyn’'s
categories of WISC-R (1979), the subtests weregoaitzed in three cognitive groups.
First group, spatial ability, was consisted of pietcompletion, block design, and object
assembly subtests. Similarities, vocabulary, asdprehension subtests were included
in verbal conceptualization ability. Finally, amtietic, digit span, and digit symbol were
categorized in sequencing memory skills. Considethre categories of WISC-R, the
current study findings revealed that frequent hglyeemia might be associated with
decreased verbal conceptualization ability of alkidwith IDDM, as well as impaired
memory. Similarly, average hypoglycemia frequencgswiound to have negative
association with verbal abilities, as the childnerth IDDM had lower scores on
vocabulary, similarities, and total verbal scot@€snsistent with these findings, in a 7—

year prospective study, Rovet and Ehrlich (1999)ctuded that children with diabetes
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who had hypoglycemic seizures scored lower on Vddaaning tasks. Holmes (2004)
examined the effect of hypoglycemia on adolescents IDDM. The results of his

study revealed that better metabolic control waoa@ated with better memory skills.
The author explained this memory impairment as d@issociated with disruption of
hypoglycemia on the left hemisphere of the braiecdkding to Bannatyn's (1979)
WISC-R categories, arithmetic, digit span, andtdsgmbol were predictors of memory
skills. In current study, hyperglycemia was fourad de negatively correlated with
arithmetic and digit span subtest scores. Anothediptor of metabolic control, average
hemoglobin level, was also negatively associated WIISC-R digit span scores. That is
to say, as compared to their peers, children viifbM, who had poor metabolic control,

scored lower on memory tasks..

Present study results showed that illness durati&s negatively correlated with
block design and object assembly scores. Accorttiffannatyn’s (1979) categories of
WISC-R, block design and object assembly subtastgpeedictors of spatial abilities.
Thus, results of the present study indicated thragér duration of IDDM was associated
with decreased spatial abilities. This result wakne with other studies in the literature.
A study, in which children were followed for twoas (Northam, Anderson, Werther,
Warne, Adler, & Andrews, 1998), revealed that spabilities are decreased after two
years of duration. Rovet, Ehrlich, and Hoppe (198i@) also suggest that duration of
IDDM predicted children’s spatial abilities. Accand to Holmes, Cant, Fox, Lampert,
and Greer (1999), the ability to acquire spati&rmation was the first area affected by

IDDM, as early as the first year of diagnosis.

108



Regarding the effect of age of onset on the cogmnitinctioning of children with
IDDM, the research findings are contradicting. Rovehrlich, and Hoppe (1988)
compared children with early and late onset IDDMhwtheir siblings on intellectual
deficits. According to results, children with eadyset IDDM scored lower on verbal
ability compared to other groups. Hagen et al. (}@®ated that many children with late
onset IDDM will be typified by the deficiency inghverbal area. In addition, early onset
children were found to have less efficient use toditegies to organize and recall the
information compared to the children with late IDDdmset. On the other hand, in
contrast to majority of studies conducted on tHeotfof metabolic control, age of onset,
and duration on cognitive functioning, the regressanalysis in current study revealed
no significant effect of these factors. A likelypganation for this absence of association
may be the small sample size. Also, consideringttiey were entered in the regression
equation in the second step, variables in the $iegp might have explained a big part of

the variance.

Regression results of current study revealed tH&GAR information score was
significantly predicted by the age of children WMilbDM. In other words, older children
were found to perform worse in information subtesnhpared to the younger children in
IDDM sample. Similarly, Sansbury, Brown, and Meaoh41997) suggested that
chronological age accounts for a significant amadnariance on cognitive functioning
measures. This association between age and cagrfifivctioning in children with

IDDM was suggested to be affected by absent dagshatol and missed information.
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4.1.2 Learning Difficulties in Children with IDDM

The literature suggested that as compared to dogtooip, more children with
IDDM have learning problems, and they receive nioreal diagnosis of LD (Holmes,
Dunlap, Chen, & Cornwell, 1992). Similarly, in tbarrent study, T-test results revealed
significant differences between IDDM and contrologps in Special Learning

Disabilities Scale scores, as well as WISC-R scores

According to the arithmetic skills assessment Vv@fiecial Learning Disabilities
Scale, all multiplication table scores were sigifitly higher in control group compared
to scores of children with IDDM. Supporting thissudt, lower WISC-R arithmetic
scores were found in IDDM group compared to thelerg. In the literature, there are
inadequate numbers of studies examining the effe#fct®DM on arithmetic problems.
Ryan, Longstreet, and Morrow investigated the ¢$fecf IDDM on the school
achievement of adolescents. The results of thedysshowed that children with IDDM
scored lower on arithmetic achievement tasks, dsaseeading tasks, as compared to
physically healthy children. Consistent with thisding of impaired reading ability in
children with IDDM, in current study children wilibDM did also have lower reading
skill scores in several areas compared to contmg Children with IDDM made more
mistakes of spelling the words, adding letterdhy®words, skipping letters and syllables,
and making up the words. In addition, comparedh® ¢hildren without IDDM, their
reading time watonger. Children in control group read more wordsectly, while the

number of mistakes was higher in children with IDDM
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Learning disability is suggested to be concerndti thie difficulty in associating
the sounds with the symbols in reading and wri{iBgnnatyne, 1979). Especially the
short vowels were stated to be confused, suchfasutties in discriminating between

” o

the words “pin,” “pan,” and “pen.” Also, childrenitl learning difficulties will reverse
the whole letter such as reading or writing “waset fsaw.” Mixing the letters like
reversing “b” for “d” is another mistake that chith with learning disabilities may
experience. Consistent with this information, therent study revealed that children
with IDDM had lower achievements in writing compéte physically healthy children.
Children in IDDM sample made more mistakes in wgttasks such as skipping letters,
reverse writing, mixing letters, punctuation migisk and mixing capital and small
letters. Moreover, compared to their peers, childneth IDDM wrote less alphabet
letters correctly. Considering the common char&ties of children with learning

disabilities, the results of the current study edgd that children with IDDM had

difficulties in reading and writing, as well asthmetic.

Dykman (1971) conducted a study in order to comphes WISC (Wechsler
Intelligence Scale) performances of the childrethvaind without learning disabilities.
According to the results, children with specifi@aleing disabilities scored lower than
the control group on arithmetic, digit span, infatian, and similarities. In the present
study, three of the subtests that were proposeletoelated to learning disabilities
(information, similarities, and arithmetic) weregher in children with IDDM than the
control group. In other words, results of the cotrstudy revealed that children with

IDDM had similar WISC-R patterns to the childrertwiiD, which indicated higher risk
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of learning difficulties in children with IDDM asompared to physically healthy

children.

Poor metabolic control resulting in hypoglycemiaswsiated to be one of the
main symptoms of diabetes that give rise to legrmieficiencies (Holmes, O’'Brien, &
Greer, 1995). Consistent with this finding, currestudy revealed that frequent
hypoglycemia is negatively correlated with somedneg and writing tasks such as
words read in one minute, reading time, and nundfemvritten alphabet letters.
Hypoglycemia number was also positively associatéti mixing capital and small
letters, and mixing letters in writing. Consistavith the hypothesis, metabolic control

was significantly associated widtthievement in learning-related tasks.

4.1.3 Behavioral and Emotional Difficulties in Chibdren with IDDM

There are few studies investigating the behavioosisequences of IDDM in
children. In a comparison study of children withDM and their siblings, the results
indicated that there were higher levels of behaiproblems in children with IDDM
(McCarthy, Lindgren, Mengeling, Tsalikian, & Engka2002). However, two groups
did not differ on aggression/opposition, hyperattiinattention, depression/anxiety,
and physical complaints. Children with IDDM diffdrom their siblings only on
compliance, mood variability, and fatigue. Presstotly did also reveal that there is no
significant difference between IDDM and control gps in SDQ that was used to assess
conduct problems/hyperactivity, prosocial behaviamotional symptoms, and
inattention problems. On the other hand, corretaicanalyses indicated that poor

adherence to IDDM was associated with higher SD§es; as well as increased CDI
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scores. According to ANOVA results, children witkiglh adherence to IDDM scored
lower on SDQ compared to children with moderate & adherence levels. In
addition, children with no adherence to IDDM scohegher on CDI compared to their
peers with low, moderate, and high adherence r&testher words, poor metabolic
control was found to have negative effect on balravand emotions of children with
IDDM. However, there were no existing studies fotindt examined the association of

adherence with the behavioral and emotional proslem

In conclusion, t-test results and correlation asiglyn current study showed that
children with IDDM may have cognitive functioninggblems and learning difficulties
in several domains. Children with IDDM were alsaurid to be at risk of lower
intellectual functioning as compared to the contgobup. These findings may be
explained by the fact that childhood is a critipatiod for brain development (Rovet et
al., 1988). IDDM was suggested to have negatffecieon cognitive functioning in
children, especially in memory, attention span,oinfation processing speed, and

visual-spatial skills (Holmes et al., 1999).

4.2 Limitations of the Present Study

The current study is not without its limitationsorRRhe assessment of school
achievement of the children, only parent reportsewased. In order to have more
reliable information on school achievement, it niigge helpful to check the school
reports of the children and/or make an interviewthwihe teacher on children’s
achievements at school. In addition, Strengths Bifficulties Questionnaire was
administered only to parents of the children. Bétvay problems would be more

effectively assessed if SDQ was also administesedd teachers.
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Insufficient glucose in blood is suggested to haegative effect on children’s
cognitive functioning, which may affect the assessta of intelligence and learning.
WISC-R and Special Learning Disability Scale wedemaistered to the children at
different times of the day. Considering the possitéécrease in blood glucose levels,
researcher did not administer the tests at timeseclo children’s lunch time, and new
appointments were given after lunch. However, tmeight still be differences between
levels of blood glucose at times the tests wereiidtared. Therefore, a blood glucose
test would be required to make sure that the gkidesels of the children were in
normal ranges before administering the questioasair

In the present study, the demographics such assageSES, parental education,
and marital status of the parent were similar iDNDand control groups, which lead
reliable comparison of the two samples. Howevemust be noted that the IDDM and
control samples were representing children onlynfiow SES. Thus, it may not be

possible to generalize the results to the childir@m other socioeconomic statuses.

4.3 Implications for Practice

IDDM is the most common endocrine disease in clotdhGrowing number of
studies revealed deficits in learning and cognifiugctioning problems among children
with IDDM (Holmes, O’Brien, & Greer, 1995; Holmes a., 1999). In addition, several
authors suggested that that IDDM has negative itmpacbehaviors in children (i.e.
Northam, Matthews, Anderson, Cameron, & WertherQ40 However, inadequate
numbers of research conducted worldwide in ordextmine the relationship between

IDDM and the cognitive functioning deficienciesataing difficulties, and behavioral
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problems in children. Furthermore, there is no wtud Turkey that investigated the

effect of IDDM on children, or the possible reasofhis impact.

The present study investigated the effect of IDDM apgnitive functioning,
learning, and behaviors in children. It was revedlat as compared to children without
IDDM, the children with IDDM had lower scores onveeal writing, reading, and
arithmetic related learning tasks. In additioncasipared to physically healthy children,
the children with IDDM showed lower scores on SOWESC-R subtests, as well as
scoring lower on overall intelligence quotient. thermore, children with IDDM who
had poor metabolic control showed higher levelbeaifavioral and emotional problems
than the control sample. Therefore, it is possibleonclude that IDDM does not only
affect the physical well being of the children, bat may also have important
implications on cognitive functioning, learning,da@motional and behavioral well being
of children. The findings of the current study rakeel that good metabolic control was
associated with better cognitive functioning andriéng, as well as lower levels of
behavioral problems and depression. According ttcligh and Oordt (2003), diabetes
education should be an important part of diabetestrnent. In order to minimize the
possible complications, children with IDDM shoule@ lassisted to understand the
disease, its complications, and methods of goodalmodit control. Thus, parents,
teachers, and health care providers should be aefap®ssible impact of IDDM in
children, and help them to take necessary acti@omirol their blood glucose levels. In
addition, the present study underscored the neeohigoing monitoring of the cognitive

functioning, learning difficulties, and behaviombblems in children with IDDM.
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4.4 Suggestions for Future Research

Future research would benefit from longitudinaldsts that could provide more
information on the predicting factors of cognitiwmctioning, learning, and behaviors in
children with IDDM. Duration of IDDM was proposed lseveral researchers to have
negative impact especially on cognitive functioningchildren (e.g. Sansbury, Brown,
& Meacham, 1997). Longitudinal studies would be en@&ffective to examine the
possible negative changes in cognitive functionlegrning, and behaviors of children
with IDDM, as the duration of illness increases.

Previous studies suggested that school absenceénav&ynegative influence on
the cognitive functioning and learning of childreith IDDM (i.e. Ryan, Longstreet, &
Morrow, 1985). Therefore, in the present study absays at school was controlled in
order to examine the effect of duration and onsethe proposed difficulties children
with IDDM may experience. However, considering taatcompared to children without
IDDM, children with IDDM have significantly higherates of absenteeism (Glaab,
Brown, & Daneman, 2004), the impact of absent ddyschool on cognitive functioning
and learning would be investigated in more detaitbe future researches.

In the present study, the number of absent dagshattol was significantly higher
in children with IDDM compared to their peers. Exbough the regression analysis did
not reveal a significant effect of absences on ttivgnfunctioning and learning, it may
be important to consider the educational and cogniimplications that may result from
frequently missed classes. Baird and Ashcroft (188#ed the need to find solutions for
the negative impact of school absences on acadexrperiences and learning of the
chronically ill children. Authors suggested thatspibal school programs are the most

efficient and applicable means of providing eduwrafior these children. However, this
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important need of chronically ill children is oniget in a few children’s hospitals in
Turkey. The number of elementary schools at theikeds was only 26 in 2002 (Kilig,
2003). In the study of Kilic (2003), 61.22% of tlehildren who continued their
education in hospital schools stated that they vedle to catch up with their school
works by the help of hospital schools. The effeuftshe present hospital schools on
cognitive functioning, learning, and behavioral ardotional problems in chronically
children would be examined in future research. Res$e results related to the
effectiveness of the hospital schools will lead go@ernment and health care providers
to take appropriate actions in order to decreaseptissible negative impact of school

absences in children with chronic illnesses.
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APPENDICES

APPENDIX A

Demografik Bilgi Formu

Formu dolduran kisi: () Anne () Baba

2. YasIniz: .........

3. Egitim Durumunuz:

() 1. Okur-yazar () dlkokul mezunu () 3. Ortaokul mezunu

() 4. Lise ve dengi okul mezunu () 5. Universigya yiiksek okul mezunu

() 6. Yuksek lisans ve st

4. Medeni durumunuz:

() 1. Evli ve giyle yasiyor () 3. Dul () 2. B@anms () 2. Bganmamy, ayri yaiyor

5. Bsanmis veya ginizden ayri yasiyor iseniz gocgunuz kiminle yaslyor?

() Anne ()Baba () Rer...........
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7. Asagida cocuklarinizin cinsiyet ve yaini belirtiniz.

1. Cocuk: Cinsiyet () Kiz () Erkek Ya..........
2. Cocuk: Cinsiyet () Kiz () Erkek Ya..........
3. Cocuk: Cinsiyet () Kiz () Erkek Ya..........
4. Cocuk: Cinsiyet () Kiz () Erkek Ya..........

8. Aylik eve giren para miktari ne kadardir?

() 500 milyondan az () 500 milyon-1 milyar swa() 1 milyar — 1,5 milyar arasi

() 1,5 milyar — 2 milyar arasi () 2 milyar veti

9.1s: () 1. Calgmiyorum () 2. Caftyorum () 3. Dger (Belirtiniz).......................

10. Ne tir bir iste calsiyorsunuz? () 1. Serbest () &¢i () 2. Memur

() 4. Emekli () Ev Hanimi

11. Mesleinizi belirtiniz: ..........ccoooeeeeiiiiee,

12. Diger Ebeveynin Yai: ..............

13. Diger Ebeveynin Egitimi: () 1. Okur-yazar () dlkokul mezunu

() 3. Ortaokul mezunu () 4. Lise ve dengilakezunu

() 5. Universite veya yiiksek okul mezunu () 6k¥ek lisans ve Ustii
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14. Diger Ebeveyninis Durumu: () 1. Serbest () &¢i () 2. Memur

() 4. Emekli () Ev Hanimi

15. Cocgunuz daha once ruhsal (psikolojik) bir rahatsizlikgecirdi mi?

() Evet (rahatsizin ne oldgunu belirtiniz) .........................

( ) Hayir

16. Gegcirdiyse tedavi gordi mi?( ) Evet -lag tedavisi ( ) Evet — Terapi ( ) Hayir

Tedavisi devam ediyor mu? ( ) Evet Hayir

17. Cocgunuzun onemli fiziksel bir rahatsizlig var mi?

()Evet.. (Rahatsigin ne oldgunu belirtiniz) () Hayir

18. Cocwgunuz hig sinifta kaldi mi?() Evet () Hayir

Kaldiysa kaginci sinifta/siniflarda kag keaedi?..............oooiii i

19. Cocugunuzun ders baarisini nasil dgerlendiriyorsunuz?

() Cokkoti () Kot ()Orta [ () Cokiyi

20. Cocwgunuzun zayif oldusunu dusindiginiaz dersler (varsa) hangileri ve

genellikle bu derslerden 5 Uzerinden kag aliyor?

1.Dersadl: ... Notu: ..............
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2.Dersadl: ............... Notu: ..............

3.Dersadl: ............... Notu: ..............

4.Dersadl: ....cooevuinnns Notu: ..............

22. Evde veya yakin ¢evrede ¢cogunuza ders calstiran biri var mi1?

() Evet () Hayir

Cevabiniz evet ise uygun olanlgaretleyiniz (birden fazlasaretleme yapilabilir);

() Zorlandg! konularda yardimci olunuyor

() Her gun okuldasledigi konulara birlikte bakiliyor

() Soru sordpgu zaman yardimci olunuyor

() Odevleri kontrol edilip yapamadiklarina tekbakiliyor

23. Cocgunuz krese ve/veya anaokuluna gitti mi{ ) Higbirine gitmedi

() Anaokuluna gitti () Krge qitti () Her ikisine de gitti
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24. Cocgunuz spor yapiyor mu?

() Hayir

() Evet, dizenli olarak spor yapiyor. Haftada kage yaptini belirtiniz: .......

() Evet, ara sira spor yapiyor.

Bu kisim valnizca diyabet hastali olan cocuklarin ebeveynleri tarafindan

doldurulacaktir

25. Cocgunuzun diyabet hastalg! kas yasinda basladi? ..............

26. Cocigunuza gunde kac¢ defa kaekeri kontrolt yapiliyor? .........

27. Cocgunuza insulin ignesi yapiima siklgi nedir? ..............

28. Cocgunuz daha Once hastanede yatti mi?) Evet () Hayir

29. Cocigunuz daha 6nce hastanede yattiysa;

Yatig tarinleri... .. ...

Hastanede kalisireleri ..o,
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30. Ailede veya akrabalar arasinda diyabet hastgl olan bagka biri var mi? () Evet

() Hayir

Varsa kim oldugunu isaretleyiniz;

()Anne ()Amca ()Kuzen ()Halg)Baba ()Dayr () Teyze

() Agabey Ya: Hastalgin bglangic yai: ...

() Abla Ya:... Hastalgin balangic yai: ......

() Erkek kardg. Yas: ..... Hastaiin bglangic yai: ......

() Kizkarde Yas: ..... Hastalgin bglangic yal: ......

31. Cocgunuzda haftada ka¢ kez hipoglisemi gorultiyor?

()5 kere ()4 kere ()3 kere () Hic goruloi () Diger: ......

32. Cocgunuzda haftada ka¢ kez hiperglisemi goruliyor?

()5 kere ()4 kere ()3 kere () Hic gorulyoi () Diger: ......

33. Cocwgunuz doktor tarafindan belirlenen beslenme tavsiyerine ne kadar

uyuyor?

() Hig uymuyor ()Bazen uyuyor ()Genellikle ypr () Tamamen uyuyor
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APPENDIX B

Cocuklar icin Depresyon Olcgi

Asagida gruplar halinde bazi cimleler yazilidir. Harggaki cimleleri dikkatlice
okuyunuz. Her grup icinden, bu giin de dahil olma&ré, son iki haftadir

yasadiklarinizi en iysekilde tanimlayan ciimleyi secip, yanindaki numadare icine

aliniz.

A 0.Kendimi arada sirada Gizgin hissederim
1. Kendimi sik sik Uzgiin hissederim.

2.Kendimi her zaman tizgin hissederim.

B Olslerim hicbir zaman yolunda gitmeyecek.
1islerimin yolunda gidip gitmeyegmnden emin dgilim.

2islerim yolunda gidecek.

C Olslerimin ¢gsunu dagru yaparim.
lislerimin ¢ogzunu yanls yaparim.

2.Herseyi yanls yaparim.

D 0.Bir cokseyden helanirim.
1.Bazseylerden hglanirim.

2.Hicbirseyden hglanmam.
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E 0.Her zaman kotl bir cogum.
1.C@u zaman kotd bir co@um.

2.Arada sirada kot bir cgmum.

F 0.Arada sirada bana kot birseylerin gelecgini distintram.
1.Sik sik bama kotUseylerin gelecginden endielenirim.

2.Baima ¢ok kotiseylerin gelecginden eminim.

G 0.Kendimden nefret ederim.
1.Kendimi bgenmem.

2.Kendimi bgenirim.

H 0.Butln koétiseyler benim hatam
1.Kotuseylerin bazilari benim hatam.

2.Kotuseyler genellikle benim hatam gié

I 0.Kendimi éldirmeyi diiinmem.

1.Kendimi éldirmeyi diiiniriim ama yapamam.

I 0.Her giin icimdengamak gelir.
1.Bir ¢cok gunler icimdengéamak gelir.

2.Arada sirada icimdeglamak gelir.
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J 0.Hersey her zaman beni sikar.
1.Hersey sik sik beni sikar.

2.Hersey arada sirada beni sikar.

K O.insanlarla beraber olmaktanskamirim.
1. Cgu zaman insanlarla birlikte olmaktansfkemmam.

2. Higbir zaman insanlarla birlikte olmaktamslanmam.

L 0.Her hangi bigey hakkinda karar veremem.
1.Her hangi bisey hakkinda karar vermek zor gelir.

2.Her hangi bisey hakkinda kolayca karar veririm.

M 0.Gulzel / yakikh sayilirim.
1.Gulzel / yakikli olmayan yanlarim var.

2.Cirkinim.

N 0.Okul 6devlerimi yapmak i¢in her zaman kendamilarim.
1.0kul 6devlerimi yapmak icin go zaman kendimi zorlarim.

2.0kul 6devlerimi yapmak sorungile

O 0.Her gece uyumakta zorluk ¢cekerim.
1.Bir cok gece uyumakta zorluk ¢cekerim.

2.0ldukca iyi uyurum.

136



O 0.Arada sirada kendimi yorgun hissederim.
1.Bir ¢ok guin kendimi yorgun hissederim.

2.Her zaman kendimi yorgun hissederim.

P 0.Hemen her giin canim yemek yemek istemez.
1.C@u gun canim yemek yemek istemez.

2.0ldukca iyi yemek yerim.

R 0.Agn ve sizilardan englt etmem.
1.C@u zaman gri ve sizilardan enge ederim.

2.Her zamangal ve sizilardan engk ederim.

S 0.Kendimi yalniz hissetmem.
1.C@u zaman kendimi yalniz hissederim.

2.Her zaman kendimi yalniz hissederim.

S 0.Okuldan hi¢ hganmam.
1.Arada sirada okuldangtenirim.

2.C@u zaman okuldan Banirim.

T 0.Bircok arkadam var.
1.Birkac¢ arkadam var ama daha fazla olmasini isterdim.

2.Hic arkadam yok.
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U 0.Okul baarim iyi.
1.0kul bgarim eskisi kadar iyi dgl.

2.Eskiden iyi oldgum derslerden ¢ok barisizim.

U 0.Hicbir zaman gier cocuklar kadar iyi olamiyorum.
1.Eser istersem gier cocuklar kadar iyi olurum.
2.Dier cocuklar gibi iyiyim.

V  0.Kimse beni sevmez.
1.Beni seven insanlarin olup olmaddan emin d&lim.
2.Beni seven insanlarin ofgundan eminim.

Y 0.Bana soyleneni genellikle yaparim.
1.Bana soyleneni go zaman yaparim.
2.Bana soyleneni hicbir zaman yapmam

Z Olnsanlarla iyi gecinirim.

linsanlarla sik sik kavga ederim.

2insanlarla her zaman kavga ederim.
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APPENDIX C

GUCLER VE GUCLUKLER ANKET 1 (SDQ-Tur)
Her cimle i¢in, D@ru Degil, Kismen D@ru, Tamamen Dgru kutularindan birini
isaretleyiniz. Kesinlikle emin olamasaniz ya dasiakasiz gorinse de elinizden
geldigince tum cumleleri yanitlamaniz bize yardimci okdealitfen yanitlarinizi

¢gocusunuzun son 6 ay icindeki davralarini géz 6nine alarak veriniz.

COCLBUNUZUN AL e

Kiz | Erkek
Dogum Tarihi: .....cooovvviiiiiiiii

Dogru  Kismen Kesinlikle

Dogru Dogru

Diger insanlarin duygularini 6nemser. i i i
Huzursuz, a1 hareketli, uzun sire kipirdamadan © i i
duramaz.
Sikca ba agrisi, karin grisi ve bulantidan yakinir. o i i
Diger cocuklarla kolayca paye. (yiyecek, i i i
oyuncak, kalem v.s.)
Sikca ofke nobetleri olur yadaia sinirlidir. i i i
Daha cok tek anadir, yalniz oynama i i o
egilimindedir.
Genellikle s6z dinler, egkinlerin isteklerini yapar. o i i
Bircok kaygisi vardir. Sik¢a erséli gorundar. mi i i
Eger birisi incinmg, morali bozulmy yada kendini o i i
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kot hissediyor ise ona yardimci olur.

Surekli elleri ayaklari kipir kipirdir yada otuggiu i
yerde kipirdanip durur.

En az bir yakin arkadavardir. mi

Sikca dger ¢cocuklarla kavga eder yada onlarla alayo

eder.
Sik¢a mutsuz, kederli yadglamaklidir. m
Genellikle dger cocuklar tarafindan sevilir. i

Dikkati kolayca dgilir. Yogunlasmakta gucluk

O

ceker.

Yeni ortamlarda gergin yada huysuzdur. Kendine o
glvenini kolayca kaybeder.

Kendinden kucukler iyi davranir. i
Sikca yalan s@yler yada hile yapar. i
Diger cocuklar ona takarlar yada onunla alay ederler.
Sikca bakalarina (anne babagi@tmen, dier i

cocuklar) yardim etmeye istekli olur.

Bir seyi yapmadan 6nce gliinur. i
Ev,okul yada bgka yerlerden calar. i
Eriskinlerle gocuklardan daha iyi geginir. mi
Pek cok korkusu var. Kolayca urker. i
Basladigi isi bitirir, dikkat suresi iyidir. mi
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