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ABSTRACT Objective: This study sought to evaluate the effects of
locus of control and parental attitudes on the management of Type 1
diabetes mellitus in adolescents with Type 1 diabetes mellitus. Mate-
rial and Methods: The study was designed as a descriptive and cross-
sectional study and was conducted with 74 adolescents between the
ages of 13 and 16 years with Type 1 diabetes mellitus. The study data
were collected using the Adolescents with Diabetes Information Form,
Internal-external Locus of Control Scale, Parental Attitudes Scale and
Metabolic Control Results Form in face-to-face interviews at Siiley-
man Demirel University Research and Application Hospital and Pa-
mukkale University Hospital located in the Aegean and Mediterranean
regions of Turkey. The study data were analyzed using Predictive An-
alytics Software 18. The study variables were analyzed using paramet-
ric statistical techniques, independent samples t-test and the Pearson
correlation test. Furthermore, the Kolmogorov-Smirnov test was used
to determine whether the variables show normal distribution or not;
p<0.05 value was accepted as the level of statistical significance. Fi-
nally, descriptive statistics were also used in the study. Results: A sig-
nificant difference between locus of control and fasting plasma glucose
and HbAlc levels in adolescents with Type 1 diabetes mellitus
(p<0.05). The study results also suggested a significant relationship be-
tween democratic parental attitudes and HbAlc levels, between pro-
tective-demanding parental attitudes and fasting plasma glucose
variables, and between authoritarian parental attitudes and fasting
plasma glucose variables (p<0.05). Conclusion: The study results in-
dicated that locus of control and parental attitudes in adolescents with
Type 1 diabetes mellitus had a far-reaching impact on diabetes man-
agement.
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OZET Amac: Bu calisma, Tip 1 diabetes mellituslu addlesanlarin de-
netim odag1 diizeyinin ve anne-baba tutumlarinin Tip 1 diabetes melli-
tusun yonetimine etkisini degerlendirmek amaciyla yapilmistir. Gere¢
ve Yontemler: Tanimlayici ve kesitsel tipte olan aragtirmanin verileri,
Tiirkiye’nin Ege ve Akdeniz bolgelerinde bulunan Siileyman Demirel
Universitesi Arastirma ve Uygulama Hastanesi ile Pamukkale Univer-
sitesi Hastanesi'nde yiirtitiilmistiir. Arastirmaya 13-16 yas grubunda,
Tip 1 diyabet tanili, diyabet yonetimi konusunda egitim almis 74 ado-
lesan alinmistir. Veriler, Diyabetli Adélesam Tanitici Bilgi Formu, I¢-
Dis Denetim Odag1 Olgegi, Anne-Baba Tutumlari Olgegi ve Metabolik
Kontrol Sonuglart Formu ile yiiz yiize goriisme teknigiyle toplanmustir.
Verilerin analizi, “Predictive Analytics Software 18" programu ile yapil-
mustir. Degiskenler, parametrik istatistiksel tekniklerden bagimsiz 6r-
neklem t-testi, Pearson korelasyon testi ile analiz edilmistir. Degiskenlerin
normal dagilim gosterip gostermediklerini belirlemek amaciyla tek 6r-
neklem Kolmogorov-Smirnov testi uygulanmistir. Calismada, p<0,05 de-
geri istatistiksel olarak anlamli kabul edilmistir. Tanimlayici istatistikler
de calismada kullanilmustir. Bulgular: Tip 1 diabetes mellituslu addle-
sanlarm denetim odag1 durumu ile aglik kan sekeri ve HbA1c arasinda an-
laml bir fark saptanmistir (p<0,05). Denetim odagi durumu ile tokluk
kan sekeri arasinda anlamli bir iliski saptanmamistir (p>0,05). Demo-
kratik anne-baba tutumlari ile HbA 1¢ degiskeni arasinda anlaml bir ilis-
kinin oldugu belirlenmistir (r=0,236, p<0,05). Koruyucu-istek¢i
anne-baba tutumlar ile aglik kan sekeri degiskeni arasinda anlaml bir
iligki saptanmustir (r=0,285, p<0,05). Otoriter anne-baba tutumlari ile
aclik kan sekeri degiskeni arasinda anlamli bir iliskinin oldugu saptan-
mustir (1=0,391, p<0,05). Sonug: Bu ¢alisma, Tip 1 diabetes mellituslu
adolesanlarin diyabet yonetiminin, onlarm denetim odag: diizeylerinden
ve anne-baba tutumlarindan etkilendigini gostermektedir.
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Type 1 diabetes mellitus (T1DM) which results
from the autoimmune destruction of insulin-produc-
ing pancreatic beta cells, is the most common type of
diabetes in children and adolescents.!? Data collected
by the International Diabetes Federation (2017) show
that 1,106,500 children and adolescents between 0
and 19 years of age have T1DM, and every year,
132,600 new T1DM patients are diagnosed world-
wide. The prevalence of TIDM in children under 18
years old was 0.75/1,000, and the total incidence was
10/100,000 in Turkey.

Chronic diseases in childhood and adolescence
may adversely affect the development of certain per-
sonality traits, and among these, locus of control (LC)
plays a significant role.* The concept of LC was first
developed by Rotter, who designed a scale and de-
fined one end of the spectrum as the internal locus
of control (ILC) and the other end as the external
locus of control (ELC).> Whether children have an
ILC or ELC determines their recognition and per-
ception of the disease.*

Health locus of control (HLC) is frequently
used to define one’s control over one’s own health
outcomes.® Recent studies have shown that indi-
viduals with internal supervision assign more value
to their health and undertake greater responsibility
regarding preventive health practices. It was also
noted that individuals with ILC tend to display a
more positive attitude towards health than those
with ELC.7-10

The study results further confirmed the corre-
lation between diabetes management and LC.!":!?
Nabors et al. found that HbAlc levels were much
lower (better) in children with high ILC scores. It
was also reported that HbAlc levels were higher in
patients with negative health attitudes and low ILC
scores.'> Morowatisharifabad et al. similarly noted
a positive correlation between compliance with di-
abetes regimens and ILC; they also pointed out a
negative correlation between the former and a fa-
talistic LC."

It has been widely reported that parents whose
children have T1DM are frequently challenged by
the management of the disease and express concerns
about poor metabolic control.!
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Carroll and Marrero stated that parents with chil-
dren who have diabetes reported that compliance
with treatment becomes even more difficult during
adolescence.'* It is critically important for parents to
establish positive and supportive relationships with
their adolescent children in order to maintain
metabolic control of the disease.'>!® Establishing
open, clear, supportive, and respectful communica-
tion with adolescents also enables their better adjust-
ment to the disease. However, when parents
demonstrate extremely protective, restrictive, pro-
hibitive attitudes towards their adolescent children,
these attitudes may negatively affect glycemic con-
trol and complicate their adolescents’ adjustment to
treatment.!’

Geffken et al. focused on adolescents diagnosed
with TIDM with or without the experience of dia-
betic ketoacidosis and found a lower incidence of ke-
toacidosis in children whose parents strive to
establish warm, positive and acknowledging com-
munication with their children.'®

By contrast, in their study, Baykara et al. re-
ported that over-interventionist and protective moth-
ers whose children were diagnosed with TIDM had
deliberately higher scores. The study results also in-
dicated that non-democratic, over-interventionist, and
protective parental attitudes can lead to parent-ado-
lescent conflicts. These can eventually cause adoles-
cents with TIDM to fail to undertake sufficient
responsibility for their diabetes management, re-
sulting in problems related tothe administration of
injections, blood sugar monitoring, and dietary com-
pliance.”

Adolescence is often considered a critical and
vital period in the formation of healthy behaviors, and
thisis confirmed by the increasing numbers of studies
on adolescence and health globally. Nurses can help
improve the health of adolescents by using current
study results in the care of adolescents with TIDM.
This research, therefore, aims to investigate the cor-
relation between LC and attitudes of parents with
adolescent children with T1DM and to assess the ef-
fects of LC and parental attitudes on the management
of TIDM.



Hamide COSKUN ERCELIK et al.

Turkiye Klinikleri J Nurs Sci. 2021;13(1):44-51

I MATERIAL AND METHODS
STUDY DESIGN AND SETTING

This study was designed as a descriptive and cross-
sectional study and conducted in pediatric en-
docrinology units and pediatric units in Siilleyman
Demirel University Research and Application Hospi-
tal and Pamukkale University Hospital located in the
Aegean and Mediterranean regions of Turkey.

STUDY PARTICIPANTS

The study participants included adolescents between
the ages of 13 and 16 years with diabetes mellitus
who had been diagnosed with TIDM. In this partic-
ular study, the power analysis indicated that the num-
ber of participants in the sample was 58, given that
the significance level was a=0.05 (p<0.05), p=0.20
and 1-p=power; and 1-0.20=0.80.%° Accordingly, tak-
ing possible losses into account, 74 adolescents (25%
more than the sample size) who met the inclusion cri-
teria were included in the study.

DATA COLLECTION

The study data were collected using the Adolescents
with Diabetes Information Form, Internal-external
Locus of Control Scale (ILCS-ELCS), Parental Atti-
tudes Scale (PAS), and metabolic control results form
in face-to-face interviews.

The adolescents with diabetes information form
basically inquires about the sociodemographic char-
acteristics of adolescents and parents.

The ILCS-ELCS was developed by Nowicki-
Strickland in 1973 and adapted for Turkish use by
Ongen in 2003. The scale can be used in studies to
be conducted with adolescents.

It consists of 29 items and 5 sub-dimensions.
The scale is scored from strongly agree (1 point) to
strongly disagree (4 points), and higher scores indi-
cate ILC, while lower scores suggest external locus of
control. The cronbach alpha value of the scale was
found to be 0.72.2!

The PAS was developed by Kuzgun and
Eldeleklioglu. The scale is used to measure how chil-
dren/adolescents perceive the attitudes of their par-
ents when raising children by children/adolescents. It
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comprises 40 questions and 3 sub-dimensions. The
sub-dimensions were democratic parental attitude
(DPA), authoritarian parental attitudes (APA) and
protective-demanding parental attitudes (PDPA). The
scale is scored from inappropriate (1 point) to com-
pletely appropriate (5 points). Higher scores in the
sub-dimensions indicate that individuals perceive
their parents as more DPA, more PDPA or more APA,
while lower scores show that it is less likely for indi-
viduals to perceive their parents as DPA, PDPA, or
APA. The highest score in the DPA and PDPA sub-di-
mensions was 75, and the lowest score was 15, where
as the highest score in the sub-dimension APA was
50, and the lowest was 10. Cronbach alpha value was
0.90 for DPA sub-dimension, 0.79 for APA sub-di-
mension and 0.82 for PDPA sub-dimension.?

The metabolic control results form was designed
by the researchers to evaluate adolescents’success in
regard to their diabetes management; it includes ques-
tions about fasting plasma glucose (FPG), postpran-
dial plasma glucose (PPG), and the most recent
HbAlc values.

ETHICAL APPROVAL

Permission in writing was obtained from the Pa-
mukkale University Non-interventional Clinical Re-
search Board of Medical Ethics (Appraoval number:
60116787-020/7752, 6.2.2014) as well as from the
author to use the internal-external locus of control
scale to implement the study. All adolescent partici-
pants and their parents involved in the study were in-
formed about the purpose of the study in advance,
and their oral consent was obtained.This study was
conducted according to the principles of the Decla-
ration of Helsinki.

DATAANALYSIS

The study data were analyzed using “Predictive An-
alytics Software” 18. The study variables were ana-
lyzed using parametric statistical techniques,
independent samples t-test and the Pearson correla-
tion test. Furthermore, the Kolmogorov-Smirnov test
was used to determine whether the variables show
normal distribution or not; p<0.05 value was accepted
as the level of statistical significance. Finally, de-

scriptive statistics were also used in the study.
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The study participants were divided into two
main groups, ILC or ELC groups, depending on their
LC scores. Accordingly, those with lower scores
(below the median) for each LC dimension were
identified as the ELC group, and those with higher
scores (above the median) were included in the ILC
group. The participants with median scores between
these two groups were included in the ILC group.?!

I RESULTS

Descriptive characteristics of adolescents with T1IDM
are shown in Table 1. It was found that a majority of
the participants attended school, and more than half
were diagnosed with T1DM between 6 months and 5
years ago. Age and sex-specific body mass index
percentiles were also analyzed, and it was found that
12.2% of the participants had a low weight, 81.1%
hada healthy weight and 6.7% were overweight. De-
termination of the underweight, normal, overweight

TABLE 1: Descriptive characteristics of the adolescents with
Type 1 diabetes mellitus (n=74).

Characteristics n (%) M+SD, range
Age (year)

13 21 (28.4)

14 15 (20.3)

15 16 (21.6)

16 22 (29.7)
Sex

Female 41(55.4)

Male 33 (44.6)
Educational status

Primary school 34 (45.9)

High school 38 (51.4)

Not attending 2(2.7)
Type 1 diabetes diagnosis

6 months-5 years ago 46 (62.1)

6-9 years ago 18 (24.3)

10-16 years ago 10 (13.6)
BMI percentile values

Low weight (under 5. percentile) 9(12.2)

Healthy weight (between 5-85 percentile) 60 (81.1)

Overweight (85-95 percentile) 5(6.7)
Maternal age 39.60+4.89, 32-55
Paternal age 43.86+6.27, 34-77
Maternal employment status

Employed 10 (13.5)

Unemployed 64 (86.5)
Paternal employment status

Employed 74 (100.0)

Unemployed

BMI: Body mass index; M: Mean; SD: Standard deviation.
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TABLE 2: Characteristics of adolescents with Type 1 diabetes
mellitus and their metabolic control results (n=74).

Characteristics M+SD, range
Laboratory results

FPG (mg/dL)/last 24 hrs 134.76+57.00, 49-300
PPG (mg/dL)/last 24 hrs 213.65+80.51, 106-490
HbA1c (%) 9.70+2.10, 5.56-14.19

FPG: Fasting plasma glucose; PPG: Postprandial plasma glucose; M: Mean;
SD: Standard deviation.

or obesity of adolescents Centers for Disease Control
and Prevention parameters were used.

The metabolic control results of the participants
were additionally analyzed, and it was noted that the
mean FPG for the previous 24 hours (mg/dL) was
134.76+57.00; PPG (mg/dL)/last 24 hrs was
213.65+80.51, and mean level of HbAlc (%) was
9.70£2.10 (Table 2).

It was further reported that the percentage of ado-
lescents with ILC was 56.8%, and the rate of those
with ELC was 43.2%. The effects of LC on metabolic
control results were investigated. The results suggested
a significant difference between LC and FPG and
HbA1c levels (p<0.05). The metabolic control results
of the ILC group were found to be better. Finally, it
was noted that there was no significant relationship
between LC and PPG levels (p>0.05) (Table 3).

Table 4 indicates the correlation between PAS
and metabolic control results. It was reported that
there was a statistically significant positive, direct pro-
portion but quite low correlation between PDPA and
the FPG variable at a significance level of 0.05
(r=0.29, p<0.05). Likewise, a statistically positive, di-
rectly proportional but rather low correlation was
found between APA and the FPG variable (r=0.39,
p<0.05).

It was suggested that there was a statistically pos-
itive, directly proportional yet considerably low cor-
relation between DPA and HbA lc variable (r=0.24,
p<0.05) (Figure 1).

I DISCUSSION

This study aimed to investigate the effects of LC and
parental attitudes on the management of diabetes in
adolescents with T1DM. The results showed that ILC
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TABLE 3: The effects of LC status on metabolic control results of adolescents with Type 1 diabetes mellitus (n=74).

Variables LC n M+SD
FPG ELC 32 149.88+65.89
ILC 42 123.24+46.79
PPG ELC 32 229.34+86.93
ILC 42 201.69+74.08
HbA1c (%) ELC 32 10.28+1.90
ILC 42 9.25+2.16

t value p value
2.03 0.046
1.48 0.144
213 0.037

FPG: Fasting plasma glucose; ILC: Internal locus of control; PPG: Postprandial plasma glucose; LC: Locus of control; ELC: External locus of control; M: Mean; SD: Standard deviation.

TABLE 4: Correlation between parental attitudes scale and
metabolic control results (n=74).
Parental Attitude
Variable DPA PDPA APA
Metabolic control results
FPG r=-0.12 r=0.29 r=0.39
p=0.292 p=0.014* p=0.001*
PPG r=-0.09 r=0-.09 r=-0.02
p=0.419 p=0.436 p=0.852
HbA1c (%) r=0.24 r=0.13 r=0.02
p=0.043* p=0.269 p=0.901
*p<0.05.

DPA: Democratic parental attitude; PDPA: Protective-demanding parental attitudes;
APA: Authoritarian parental attitudes; FPG: Fasting plasma glucose;
PPG: Postprandial plasma glucose.

or ELC in adolescents with T1DM influenced the
metabolic control results (Table 3).

The study findings were also confirmed by rele-
vant studies on the correlation between positive atti-
tudes towards health and LC. Steptoe and Wardle
conducted a study with university students in 18 Eu-
ropean countries and analyzed the correlation be-
tween LC and 10 different health-related behaviors
(physical exercise, smoking, alcohol use, breakfast
habits, tooth-brushing habits, seatbelt use, fruit con-
sumption, fat consumption, fiber consumption, and
use of salt). They also reported that positive attitudes
towards health increased with increasing ILC, which
was consistent with the findings of a similar study
conducted by Tabak and Akkdse.® Tabak and Akkose
suggested that adolescents with a higher ILC percep-
tion tended to undertake responsibility for their health
and were more active in promoting healthy behav-
iorssuch as engaging in physical exercise, not smoking,
brushing their teeth and getting medical examinations.’
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Kneckt et al. further reported that people with high lev-
els of ILC place particular emphasis on their oral
health. They also pointed out that the correlation be-
tween tooth-brushing habits and LC indicated a re-
markable shift towards the ILC.”

The findings of our study were also confirmed
by another study conducted by Hekimoglu and
Sensoy, which suggested that individuals with higher
levels of ILC deliberately undertake greater respon-
sibility for sustaining their LC and engaging in pre-
ventive health practices.! Hong et al’s study further
demonstrated that patients with hypertension who
have an ILC take their medications more regularly,
which also confirmed our findings.*

The study results further suggested that the ado-
lescents with an ILC had lower (better) HbAlc and
FPG levels compared to those with an ELC. A review
of the literature on LC and positive attitudes towards
health suggests that metabolic control indicators of
patients with an ILC should be expected to be better.
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FIGURE 1: Correlation between democratic attitude and HbA1c.
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Nevertheless, a similar literature review on LC and di-
abetes management may imply contradictory results.

Morowatisharifabad et al. reported a positive
correlation between compliance with diabetes regi-
mens and ILC." Nabors et al. noted that HbAlc lev-
els were lower (better) in children with higher scores
for ILC. It was further concluded that HbAlc values
were higher in patients with negative health attitudes
and with low scores for ILC.'? In our study, it was
concluded that adolescents with an ILC had better
management of their diabetes than those with an
ELC, which aligned with the results of the studies
mentioned above. In contrast to the findings of our
study, Kneckt et al. indicated no correlation between
diabetes, LC, HbA1c levels.” Mansour-Ghanaei re-
ported no significant correlation between diabetes in-
formation, health beliefs, LC, and HbAlc levels in
diabetic patients with TIDM in Iran.>* That the study
results differ considerably may result from the fact
that attitudes towards health might be shaped by a va-
riety of factors other than LC, that social characteris-
tics of the study sample may be potentially different,
and that the sample size may affect the results.

The results of our study emphasized a signifi-
cant correlation between parental attitudes and
metabolic control results of adolescents with TIDM
(Table 4). Recent studies have also indicated that
conflicts between children and adolescents with
T1DM and their parents affected HbAlc levels.
Leonard et al. reported that adolescents with higher
(poor) HbAlc levels experienced more problems
with their parents in regard to managing their dia-
betes than those with low (better) HbAlc levels.
Similarly, Williams et al. found that children and
adolescents between the ages of 10 and 17.9 years
with higher (poor) HbAlc levels reported problems
with their parents more frequently with regard to the
management of the disease.’® The study results fur-
ther demonstrated that HbAlc levels of adolescents
whose parents had DPA were found to be higher. Re-
cent research studies have already shown that DPA
has a more positive impact on the treatment of ado-
lescents with T1IDM.?” Helgeson et al. noted that
metabolic control in adolescents with TIDM was
poor during adolescence and that the supportive at-
titudes of parents greatly influenced metabolic con-
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trol, which, indeed, contradicted the results of our
study. '

The present study results additionally suggested
that adolescents with PDPA had higher FPG levels
and that children with TIDM who had authoritarian
parents similarly had higher FPG levels. Anderson
concluded that APA and family conflicts were asso-
ciated with poor glycemic control and inefficiency
in maintaining treatment.”® Our results were further
confirmed by Tsiouli, whose study identified that
APA and dysfunctional intrafamily relationships
were affiliated with poor glycemic control.?’ In con-
trast to the results of our study, Evans and Hughes
controversially reported a common perception that

APA was required to achieve better diabetic control.”’

Carroll and Marrero investigated parental atti-
tudes in adolescents with T1DM and found that moth-
ers of adolescents with TIDM were concerned about
their ability to manage diabetes, which consequently
led to overprotective and accusatory attitudes.'

A majority of adolescents with TIDM are, seem-
ingly, unable to adjust to diabetes management due
to a variety of reasons such as the desire to be inde-
pendent, individual characteristics or imperatives,
and the complexity of diabetes management.*° It can
be concluded that ensuring metabolic control and un-
dertaking the responsibility for an adolescent’s dis-
ease management is possible only through positive
parental attitudes.

I CONCLUSION

The findings of the present study indicate that LC and
parental attitudes have a certain impact on diabetes
management in adolescents with TIDM. It was also
reported that adolescents with an ILC had better
metabolic control results than those with an ELC. It
should be kept in mind that HLC is a crucial personal
trait that enables individuals with an ILC to supervise
their own health conditions and that it promotes de-
sirable health attitudes. It was further found that
parental attitudes have a far-reaching influence on
maintaining metabolic control. For successful dia-
betes management, programs for adolescents should
include their parents, who should be encouraged to
participate in the education, care, and supervision of
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diabetes. It is also suggested that parents refrain from
over-interventionist and restrictive attitudes and that
they are provided with training and counseling to en-
courage them to undertake responsibilities in diabetes
management.
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