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What is already known on this topic?

Families of adolescents with type 1 diabetes mellitus (T1DM) experience many difficulties in different areas related to diabetes.

What this study adds?
The adaptation and validation of the Turkish version of the Parent Diabetes Distress Scale (PDDS) is reliable and valid. The Turkish PDDS
may be used to assess parental distress when their adolescent children are diagnosed or living with T1DM.

Abstract

Objective: The aim of this study was to evaluate the validity and reliability of the Turkish translation of the Parent Diabetes Distress
Scale (PDDS).

Methods: The PDDS is a 5-point Likert-type scale with 20 items. After obtaining permission from the scale developers, the study
commenced. First, a systematic adaptation of the scale into the Turkish language was performed including translation, expert panel
review, back translation, and pilot study. Test-retest was applied to 35 participants. After these procedures, data collection was undertaken
using the adapted PDDS and a demographic data collection form. The collected data were analyzed for reliability, including stability of
the scale with test-retest and internal consistency of the scale (Cronbach’s a), and validity including construct validity of the scale with
confirmatory factor analysis (CFA).

Results: The parents of 210 teenagers, aged > 11 and < 18 years, who had been diagnosed with type 1 diabetes mellitus for at least one
year were included. Of these parents, 71.9% (n=151) were mothers and 53.3% (n=112) of the children were girls. The Cronbach’s a
value was 0.906. The results of the CFA were %*/df=4.406, p<0.001, comparative fit test 0.704, and goodness of fit tests 0.749. The
mean total PDDS score was 2.2 + 0.7. These results indicate that scores of 1.6 points or less was evaluated as “little or no distress” 1.7-
2.4 as “moderate distress,” and > 2.4 points as “high distress”. This showed that the majority of the parents in the study experienced
moderate or severe diabetes-related distress.

Conclusion: The Turkish version of the PDDS fulfilled the validity and reliability tests at an acceptable level.
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Introduction and adolescents (1,2). The 10" edition of the International
Diabetes Federation Atlas estimated that 1,211,900 children
Type 1 diabetes mellitus (TIDM) is a common chronic  and adolescents under 20 vyears of age have T1DM

disease caused by pancreatic B-cell damage in children worldwide (3). The incidence of childhood-onset T1DM is

[=] Address for Correspondence: Seher Karahan MD, Sivas Cumhuriyet University Faculty of Medicine, Conflict of interest: None declared
I Department of Medical Education, Sivas, Turkey Received: 19.04.2023
Phone: +90 506 411 67 59 E-mail: drsehermercan@gmail.com ORCID: orcid.org/0000-0002-4066-2928 Accepted: 26.07.2023

@@@@ ©Copyright 2023 by Turkish Society for Pediatric Endocrinology and Diabetes / The Journal of Clinical Research in Pediatric Endocrinology published by Galenos Publishing House.
OMTWN | jcensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

293


https://orcid.org/0000-0002-4066-2928
https://orcid.org/0000-0001-9546-2483
https://orcid.org/0000-0003-4793-0662
https://orcid.org/0000-0003-1583-6807
https://orcid.org/0000-0002-9034-4848
https://orcid.org/0000-0003-0802-3955

Karahan S et al.
Turkish Validity of the Parent Diabetes Distress Scale

] Clin Res Pediatr Endocrinol
2023;15(3):293-301

reported to be increasing in many countries. Although the
rate of increase varies geographically, the overall global
annual increase is estimated to be around 3% (4).

TIDM burdens the whole family of affected children in
many ways and is thus a cause for clinical concern (5).
Although it is generally accepted that childhood diabetes
affects all family members, few studies have focused
specifically on parents (5,6,7). Furthermore, relatively few
studies have examined the relationships between parental
stress and family demographic factors. The young age of
the sick adolescent, long-term illness, low socioeconomic
level, and being a single parent cause higher levels of stress
in parents (5,8,9). It has been reported that in adolescents
with poor glycemic control and diabetes self-management,
family conflict and parental distress tend to be at a higher
level (8). Increased parental emotional distress has been
associated with more parental depressive symptoms, lower
quality of life, and more family stress (9,10, 11).

A number of different scales related to the stress caused by
type 1 and type 2 diabetes have been published (12,13).
However, some of these scales only measure the distress
caused by diabetes (14). There are few scales evaluating
diabetes-related stress in parents of children with T1DM
(12,14,15). The scale developed by Katz et al. (12), on the
other hand, measures the familial effect of T1 DM in children.
Adolescence is a particularly risky period for families in
terms of diabetes management because during adolescence
family conflicts tend to be increased (16). Adolescents may
experience more difficulties in self-management of their
chronic diabetes (5). Therefore, in 2016, Hessler et al. (17)
developed the Parent Diabetes Distress Scale (PDDS), a
5-point Likert-type scale with 20 items. This scale measures
the effect of adolescent T1DM on the family and has been
widely used. To the best of our knowledge, however, there
is no Turkish version of the PDDS. Therefore, the aim of this
study was to test the factor structure, reliability and validity
using the PDDS translated into Turkish.

Methods

Design and Setting

This study used a methodological design. The survey was
conducted between October and December 2021.

Participants

The sample of the study consisted of the parents of
adolescents over the age of 11 and under the age of 18 who
attended Sivas Cumhuriyet University Faculty of Medicine,
Pediatric Endocrinology outpatient clinic and had been
diagnosed with TIDM for at least one year. As the scale

294

contained 20 items and it is recommended that a sample of
5-10 times the number of items should be reached in cross-
cultural scale adaptation (18), the required sample size was
calculated as at least 200 participants (20 items x 10). The
targeted sample was achieved by administering the research
questionnaire to 210 people. It was administered by one of
the researchers using the face-to-face interview method. The
participants were informed about the study beforehand,
and their consent was obtained. Either the mother or father
was included in the study. Other relatives were excluded.
Parents who were illiterate were also excluded.

Process

The participants answer the items in the PDDS with
responses ranging from Not at all to A great deal, according
to how they felt about the scale items in the last month.
There are no negatively scored items in the scale. To score
the scale, the participants’ responses to the items are
summed and divided by the number of items in the scale.
The scores that can be obtained from the scale range from 0
to 5. High scores are associated with increased stress levels.
Hessler et al. (17) defined four sub-dimensions of the scale
(personal distress, teen management distress, parent/teen
relationship distress, and healthcare team distress). In the
original study of Hessler et al. (17), the Cronbach’s a value
for the whole scale was 0.94.

In this study, the Turkish version of the PDDS and a data
form created by the researchers were administered to the
participants. The data form gathered information about
the sociodemographic characteristics of the parents, the
demographic characteristics of the teenagers, and the
characteristics of their diabetes. Permission to use the PDDS
was obtained by mail (info@behavioraldiabetes.org) from
Dr. Polonsky, one of the original authors. The adaptation
stages of the scale were conducted in line with World Health
Organization intercultural adaptation guidelines, as well as
recommendations in the literature review (Figure 1). The
scale was translated into Turkish by two translators. Then
the authors committee decided on a common translation.
The translated scale was sent to experts and assessed and
the content validity index (CVI) was calculated. The Turkish
scale was back-translated into English, and after translation
was completed, a second confirmation was received from
Dr. Polonsky by e-mail. The Turkish version of the scale
was administered to 10 people as a pilot study. Then 30
people were tested-retested on the final version of the scale.
Correlation analysis between the test-retest was examined.
Afterwards, the data collection form and PDDS were
administered to 210 participants for the main study. Figure
1 shows the intercultural adaptation stages applied.
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Turkish

Translation

*PDDS, translation of the scale and some studies using the scale were sent to 15 experts in their field.
eExperts rated each item (A: Appropriate, B: Needs minor revision, C: Needs major revision, D: Not appropriate)
*CVI was evaluated with Davis Technique [CVI = (A + B)/n, n=the total number of experts] (17).

Expert panel

eTwo Turkish translators )
oA professional translator who is not informed about the subject
*A pediatrician informed on the subject and purpose
*The authors’ committee agreed on a common translation text after two translations. )
~

J

Back
translation

oThe Turkish scale was translated into English by a translator who had no knowledge of the scale

eAfter back translation, Dr. Podolski was informed. Checking whether there is a meaning shift in the scale
was requested. However, it was informed that he could not carry out this examination due to the

B

Pilot
application

Test-retest
application

Test
application

intensity.
Y J
~
eBefore starting the study, 10 people were piloted.
*No incomprehensible, disturbing or inappropriate expressions were detected.
*The final form of the scale was decided.
J
N
*The scale was applied to 35 people and 30 people who could be reached after 3 weeks were retested.
eCorrelation analysis was performed between the initial test and the retest.
J
N
210 people were reached between October and December 2021.
J

Figure 1. Intercultural adaptation stages applied in the research

CVI: content validity index, PDDS: Parent Diabetes Distress Scale

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) for Windows,
version 25 and IBM SPSS Amos 20 were used for statistical
analysis (IBM Inc., Armonk, NY, USA). Normality analysis
was performed with the Shapiro-Wilk test for numerical
values. Descriptive statistical analyses were calculated
for sociodemographic data and items of the scale. The
Student’s t-test was used to compare normally distributed
numerical data between two categorical variables. The
factors affecting the PDDS score were evaluated with a
multiple linear regression model analysis (enter method).
The presence of multicollinearity among the independent
variables was tested with the variance inflation factor (VIF)
value. Within the scope of the reliability analysis of the scale,
the stability of the scale was determined by test-retest, and
the internal consistency of the scale was evaluated with
Cronbach’s a. Content validity was evaluated with the Davis
technique to test the validity of the scale (19). Construct
validity was tested with confirmatory factor analysis (CFA).

The suitability of the scale for factor analysis was evaluated
with the sphericity method of Kaiser-Meyer-Olkin (KMO)
and Bartlett’s test. CFA results were reported with total
variance values and factor loads, x*/df, comparative fit
test (CFI), goodness-of-fit test (GFI), and root mean square
error (RMSEA) values of approximate approximation. A p
value of less than 0.05 was considered to indicate statistical
significance, with a 95% confidence interval.

Results

Descriptive Characteristics of the Participants

The parents of 210 teenagers were included in the study.
The mean age of their children was 14.0 + 2.1 years and the
mean duration of diabetes diagnosiswas 56.7 + 37.8 months.
Eighty (38.1%) of the parents had completed primary
school. The demographic characteristics of the participants
are shown in Table 1. The children of 84 (40.0%) of the
participants experienced severe hypoglycemia (<50 mg/
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dL) every month. The median monthly frequency of those
who had hypoglycemia was 2 (minimum: 1 - maximum: 6;
interquartile range: 2.0).

Diabetes-Related Stress of Parents and Affecting Factors

The PDDS mean score of the parents was 2.2 +0.7. The
scores were divided into three categories: <1.6 points, 1.7-
2.4, and >2.4” The interpretation of these three categories
was: <1.6 points evaluated as “little or no distress,” 1.7-2.4
points as “moderate distress,” and >2.4 points as “high
distress.” The cut-off value was not calculated in this study.
It is recommended that further studies using this scale

Table 1. Parent and teen characteristics and diabetes mellitus-
related features

n=210
151 (71.9%)

Demographic characteristics

Parent (% mother)

Domicile situation n (%)

City 138 (65.7%)
Rural 72 (34.3%)
Education level of parent*

Primary school (5 years) 81 (38.6%)
Secondary school (3 years) 55 (26.2%)
High school (3 years) 42 (20.0%)
University and above 32 (15.2%)
Income level

Minimum wage and below 86 (41.0%)

Above minimum wage 124 (59.0%)

Family structure

Nuclear 158 (75.2%)
Extended 41 (19.5%)
Separated 11 5.2%)
Number of children 2.1 (0.9
Teen age 14.0 (2.1)
Teen gender (% female) 112 (63.3%)
Months since diagnosis 56.7 (37.8)
HbA1c (percent) 8.6 (1.9)
Frequency of self-monitoring blood glucose per 6.8 (2.0)
day

Insulin delivery method

Pen 193 (91.9%)
Pump 17 8.1%)
Additional chronic disease n (%) 62 (29.5%)
Hospitalization in the last year n (%) 114 (54.3%)
Intensive care hospitalization in the last year n (%) 44 (21.0%)
Diabetic diet compliance

Difficult 98 (46.7%)
No difficulty 112 (53.3%)

*Educational status of the parent who answered the questionnaire was shown
and illiterate people were not included in the study.
HbA1c: glycated hemoglobin
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determine their own cut-off value. The effect of variables on
PDDS scores is shown in Table 2.

Diabetes-related stress levels were found to be higher
in mothers compared with fathers and in those living in
rural areas compared with those living in the city center
(p <0.05). Diabetes-related stress levels were also found to
be higher in families whose children used an insulin pen,
those who had been hospitalized in the last year, those who
had difficulty complying with the diabetes regimen, and
those who had experienced severe hypoglycemia in their
children (p <0.05). In the multiple linear regression model
created, the diabetes-related stress score was confirmed as
higher in mothers compared with fathers, those living in
rural areas compared with those living in the city center,

Table 2. Effect of variables on PDDS score

Mean score of P

PDDS
Gender of teenager
Female 2.2 (0.7) 0.941
Male 2.2 (0.7)
Parent
Mother 2.3 (0.7) <0.001
Father 1.9 (0.7)
Parent education
Lower than high school education 2.2 (0.7) 0.856
High school and above education 2.2 (0.8)
Domicile situation
City 2.0 (0.6) <0.001
Rural 2.5(0.8)
Method of Insulin delivery
Pen 2.2 (0.7) 0.001
Pump 1.6 (0.4)
Hospitalization in the last year
Yes 2.4 (0.7) <0.001
No 1.9 (0.6)
Intensive care hospitalization in the
last year
Yes 2.6 (0.6) 0.046
No 2.3 (0.7)
Regime compliance
Easy 2.0 (0.7) 0.006
Not easy 2.3 (0.7)
Presence of additional chronic disease
Yes 2.4 (0.8) 0.011
No 2.1(0.7)
Presence of severe hypoglycemia (<50
mg/dL) every month
Yes 2.3 (0.7) 0.005
No 2.1 (0.7)

PDDS: Parent Diabetes Distress Scale
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those who were hospitalized in the last year compared with
those who were not hospitalized, and the presence of severe
hypoglycemia (<50 mg/dL) compared to those not have
(p<0.05) (Table 3). Adjusted R? was calculated as 0.327. It
shows that this established model explains 32.7% of the
diabetes-related stress on parents. The VIF values of the
independent variables of the model ranged from 1.088 to
1.318. Since the VIF value is below <4, there is no multi
collinearity problem (20).

Validity and Reliability Analyses of the PDDS

Content validity analysis was evaluated with the Davis
technique to test the validity of the scale. With this technique
a CVI >0.80 will indicate content validity (18). The CVI for
all items of the Turkish version of the PDDS was above 0.80
(Table 4).

The Cronbach’s a value calculated within the scope of the
internal consistency analysis of the scale was 0.906. The
item-total correlation coefficients ranged from 0.208 to

Table 3. Examination of the effects of variables on parent diabetes distress using multiple regression analysis model

B %95 CI p

Female teen gender (compared to male) 0.087 -0.270 - 0.095 0.345
Female parent gender (compared to fathers) 0.213 0.011 - 0.415 0.039
Parent’s lower than high school education level (compared to above) -0.070 -0.012 - 0.153 0.094
Number of children 0.194 0.097 - 0.291 <0.001
Living in the city center (compared to rural) -0.440 -0.628 - -0.251 <0.001
Using insulin pen (compared to pump) 0.335 -0.675 - 0.005 0.053
Months since diagnosis 0.002 0.000 - 0.004 0.074
Hospitalization in the last year (compared to not) 0.294 0.097 - 0.492 0.004
Easy regime compliance (compared to harder) 0.145 -0.323 - 0.034 0.111
Presence of additional chronic disease (compared to not) 0.309 0.107 - 0.512 0.003
HbAlc -0.014 -0.061 - 0.032 0.543
Presence of severe hypoglycemia (< 50 mg/dL) every month (compared to not) 0.209 0.012 - 0.407 0.038

n=210, adjusted R*>=0.327.
CI: confidence interval, HbA1c: glycated hemoglobin

Table 4. The results of CVI on PDDS using the Davis technique

Appropriate Needs minor revision Needs major revision Not appropriate CVI
Item 1 11 2 2 0 0.86
Item 2 14 0 1 0 0.93
Item 3 13 1 1 0 0.93
Item 4 15 0 0 0 1.00
Item 5 9 4 2 0 0.86
Item 6 10 3 2 0 0.86
Item 7 8 5 2 0 0.86
Item 8 15 0 0 0 1.00
Item 9 14 1 0 0 1.00
Item 10 15 0 0 0 1.00
Item 11 12 1 2 0 0.86
Item 12 15 0 0 0 1.00
Item 13 11 2 2 0 0.86
Item 14 7 6 2 0 0.86
Item 15 14 1 0 0 1.00
Item 16 13 1 1 0 0.95
Item 17 15 0 0 0 1.00
Item 18 12 1 2 0 0.86
Item 19 7 6 1 1 0.86
Item 20 15 0 0 0 1.00

CVI: content validity index, PDDS: Parent Diabetes Distress Scale
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Table 5. Test-retest and Cronbach’s a analyzes of the PDDS 0.700. There was a single value below 0.30, but since there
Test retest reliability ~Total Cronbach’s a if was no change in the Cronbach a value when this item was
(Pearson’s 1) correlation _item deleted removed, it was decided to retain the item in the scale. The
frem 1 07437 0355 0.906 reliability of the scale was also measured using the test-retest
ltem 2 0.854%* 0.505 0.902 method. The test-retest correlation coefficients of the items
ltem 3 0.797%* 0.595 0.900 of the scale ranged from 0.535 to 0.953. The test-retest
ltem 4 0.8097~ 0.599 0.900 correlation coefficient of the total score was calculated as
ltem 5 0.912%* 0.677 0.898 0.942 (Table 5). The KMO coefficient, which was calculated
Item 6 0.912%* 0.599 0.900 within the scope of the construct validity of the scale, was
Item 7 0.953%* 0.700 0.897 0.842. Bartlett’s sphericity test results were x?=2003.303,
Item 8 0.832%* 0.464 0.903 p<0.001. In the CFA performed on the sub-dimensions
Item 9 0.874%* 0.649 0.898 defined in the scale, the x?/df value was calculated as 4.406
tem 10 0.660%* 0.542 0.902 (p <0.001), GFI 0.749, CFI 0.704 and RMSEA 0.128. Figure
Item 11 0.535% 0.208 0.909 2 shows the CFA model of the PDDS.
ltem 12 0.815%* 0.495 0.903
ltem 15 0.820%* 0.646 0.898 Discussion
frem 14 07987 0643 0899 Families who have teenagers with TI1DM experience many
ftem 15 0.7297 0.477 0.905 difficulties, which may include their own personal distress,
ftem 16 0-8367 0-410 0-905 difficult relationships with their teenagers, and teenagers’
ftem 17 0.8617 0.609 0.900 problems with managing their diabetes. Identifying and
ltem 18 0.8507* 0.588 0.900 supporting families” diabetes-related distress plays a key
Itern 19 0.909** 0.469 0.903 role in disease management. Adolescence is already
ltem 20 0.8927" 0.552 0.901 a challenging period for young people, in which many
Total 0.942**

Cronbach’s a of total scale: 0.906  changes occur physically and psychologically. It is more

*<0.05, **<0.001.

PDDS: Parent Diabetes Distress Scale

difficult for teenagers to struggle with a chronic illness, such

30

as TIDM, during this period. A happy and psychologically

Item_2 el
95 ltem_6 e2
g Iltem_9 e3
Personal Distress .
Item_12 ed
Item_15 e5
76 Item_19 e6
Iltem_4 e7
75 —
Iltem_8 e8
Teen Management Distress ;
92 ; Item_13 e9
Item_18
Item_1
73
Item_3 1
46 =
Item_5 1
Item_7 1
28 Parent/teen Relationship Distress
' Item_10 1
Item_14 1
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- Item_11
Healthcare Team Distress 110 L=
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Figure 2. Confirmatory factor analysis model of the PDDS
PDDS: Parent Diabetes Distress Scale
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strong parent can better support their child in this process.
The current study describes the adaptation of the PDDS for
use in Turkey and the subsequent validity testing in order to
provide a tool to assess the stress experienced by parents of
adolescents with TIDM.

Content validity analysis of the scale was conducted. The
CVI value of all items of the PDDS scale were higher than
0.80, which was interpreted as the Turkish version of the
PDDS having content validity (20). The Cronbach’s a., item-
total correlation, and test-retest correlation analyses were
performed within the scope of reliability analyses of the
scale. The Cronbach’s o value calculated for the Turkish
version of the PDDS was 0.906 which was comparable with
0.940 reported by Hessler et al. (17) following the original
development of the scale. In the literature, a value of 0.60
and above is acceptable for the Cronbach’s a value (21)
although some researchers suggest that values above 0.70
are reliable (22). Item-total correlation analysis, one of the
reliability analyses, explains the relationship between the
scores obtained from the test items and the total score of
the test. If this value is 0.30 and above, it may be interpreted
as the discrimination rate of the items is high (18). Only one
of the 20 items of the Turkish version of the PDDS scale
had a value below 0.30, but when this item was removed
it did not change the Cronbach’s a value so it was decided
to retain the item in the scale. The test-retest method is the
reliability calculation applied to determine the stability of
a scale. In this assessment, the time between testing and
retesting is important. Deciding the delay should be done
according to the feature measured. Generally, it is stated
that a period of 2-3 or 4-6 weeks is sufficient (23). In the
present study, the test was administered again to 30 of the
original 35 participants three weeks after first completion.
The test-retest reliability for the present study was 0.942
and there was a strong and significant positive correlation
between the two sessions.

In the present study, KMO and Bartlett tests were applied
to determine the adequacy of the sample and whether the
data were suitable for factor analysis. The present study
found a KMO value of 0.842 while Bartlett’s sphericity test
results were significant at x*=2003.303 and p<0.001. A
KMO value greater than 0.60 and a significant Bartlett test
indicate that the data are suitable for factor analysis (18).
In the CFA performed on the sub-dimensions defined in
the scale, x?/df, GFI, CFI, and RMSEA values were used to
evaluate the fit index. A ¥*/df, value of <3 is a very good
indicator of model fit. GFI and CFI values of 0.90 and above
indicate adequate good fit, while values between 0.80 and
0.90 indicate that the structure is suitable for a good fit.
Regarding the RMSEA value, while some researchers accept

<0.06 as being good, others accept 0.07 as the threshold
value (24,25,26). In our study, the CFA, performed in
accordance with the study of Hessler et al. (17), showed
that the fit indexes of the sub-dimensions were low. For this
reason, it was concluded that the scale did not show any
sub-dimensions in the analyses conducted in our sample
and it should therefore be evaluated using the total score.

The results of the present study in more than 200 parents
of Turkish adolescents with TIDM found that diabetes-
related parental stress was common, which is similar to
previous studies (8,11) and the findings of the original scale.
The PDDS scale mean score of the parents was 2.2 +0.7
which falls towards the upper end of the moderate distress
category. This suggests that most of the study participants
experienced moderate or severe DDS. Furthermore, earlier
studies reported that mothers experience more stress than
fathers when caring for a child with diabetes (27,28,29).
This finding was replicated with the Turkish version of
the PDDS. Common stressors include food management,
family conflict related to diabetes, injecting insulin, and
monitoring blood sugar (30).

There may be differences between the sexes in terms
of adaptation to chronic disease due to hormonal and
metabolic changes during adolescence. While it is more
difficult for boys to adapt to diabetes during childhood,
it is more difficult for girls to adapt during adolescence.
This situation also makes a difference in the impact of the
disease on their families. Different results have been found
in the literature on this issue (31,32). In the study of Hessler
et al. (17), it was reported that parents of sons experienced
more diabetes-related stress. In another study, it was found
that families of adolescent girls experienced more stress
(33). The present study found no significant patient gender
effect and the scale score.

In the study of Hessler et al. (17), it was reported that
parents of sons experienced more diabetes-related stress.
Hessler et al. (17) reported no correlation between the
duration of diabetes diagnosis and stress and this was also
found in the present study. Many studies have reported
a relationship between degree of glycemic control and
diabetes-related stress (34,35,36). In the present study,
there was no relationship between stress level and glycated
hemoglobin (HbAlc) level, but a positive correlation was
found with increasing frequency of severe hypoglycemia.
Hessler et al. (17) found a positive correlation between both
frequency of hypoglycemia and HbAlc level and stress. In
a study among Lithuanian youth, parents of young people
with good diabetes control had lower stress levels (33).

Parents of children with T1DM experience fear and stress
during insulin injection and glucose-testing procedures.
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Previous studies reported that 13.6% of mothers
experienced needle phobia and related stress following the
diagnosis of diabetes (37,38). In the present study, higher
levels of stress were reported by parents of adolescents
who used an insulin pen for injections compared with those
who used pumps. This was similar to the original report of
Hessler et al. (17) but in a later study by Polonsky et al. (38)
research, the opposite was the case.

Studies have shown that the most frequent conflicts between
families and young people were around adolescents’ blood
sugar control and adherence to their diets (39,40). In the
present study, parents of adolescents who had difficulties
in adapting to their diabetes regimen had increased stress.
Frey et al. (41) found that low income level was associated
with difficulties in coping with the disease and also with
more stress in mothers. Mothers had higher levels of
diabetes-related stress than fathers in the present study, in
line with earlier reports.

Approximately 20-30% of parents of children with T1DM
experience clinically significant depressive symptoms
and anxiety (42). These symptoms are mostly related to
parents’ involvement in their child’s diabetes management
tasks (43). In addition, parents’ fear of hypoglycemia and
adolescents’ poor glycemic control also increased parents’
stress (5,44). In the present study, stress increased in the
families of adolescents who had severe hypoglycemia in
the month preceding completion of the Turkish version of
the PDDS, or if their children had been hospitalized in the
previous year, or had an additional chronic disease. These
findings are again in line with previously published reports.

Study Limitations

The study data were collected from a single center in the
central part of the country. Statistical power was limited.
Therefore, the generalization of results by country are likely
to be affected. However, the present study also has several
strengths. First of all, to the best of our knowledge, this is
the first study conducted in Turkey in which this scale was
adapted and used. Therefore, this study indicates that the
Turkish version of the PDDS may be used in both clinical
and research settings, and the validity and reliability of the
Turkish version are at a sufficient level. In addition, cross-
cultural comparative studies can be carried out using this
scale.

Conclusion

Diabetes-related stress is a common and important
problem for parents of adolescents with T1DM. This stress
is associated with sociodemographic characteristics of
families and adolescents’ diabetes management. This
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study examined the psychometric properties of the Turkish
version of the PDDS and the results showed that the Turkish
version of the scale was a valid and reliable measurement
tool.
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