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Abstract

Objective: To explore the fear of hypoglycemia (FOH) and
anxiety-related emotional disorders and their risk factors
among adolescents with type 1 diabetes mellitus (TTDM).
Subjects and Methods: A cross-sectional study was conduct-
ed among 187 adolescents (aged 13-18 years; 92 males, 95
females) with T1DM at the Diabetes Treatment Center, Prince
Sultan Military Medical City, Riyadh, Saudi Arabia, from June
2013 to February 2014. The participants were interviewed
using FOH and Screen for Child Anxiety-Related Disorders
(SCARED) scales. Results: Females had significantly higher
scores on all FOH and SCARED subscales compared to males.
The mean scores for many subscales of FOH and SCARED
were higher in the older age group (16-18 years), in those
under multiple-dose injection (MDI) treatment (compared
with the insulin pump treatment), and in those with a longer
duration of T1DM. Similarly, significant differences were ob-
served in those with high frequencies of hypoglycemia,
passing out, hypoglycemia while asleep and awake, and hy-
poglycemiain front of friends and at school. Regression anal-
ysis revealed that higher age, female gender, MDI treatment,

longer duration of T1DM, higher frequencies of hypoglyce-
mia, passing out, hypoglycemia while asleep and awake, and
hypoglycemia in front of friends and at school were the risk
factors associated with the majority of the FOH and SCARED
subscales. The behavior of the FOH subscale correlated with
all the subscales of SCARED except the subscale of general-
ized anxiety disorder. Similarly, the FOH subscale of worry
significantly correlated with all the subscales of SCARED.
Conclusion: The strongest determinants of higher risk for
the majority of the FOH and SCARED subscales were higher
age, female gender, MDI treatment, longer duration of
T1DM, higher frequency of hypoglycemia, passing out due
to hypoglycemia, hypoglycemia while asleep and awake,
and hypoglycemia in front of friends and at school.

© 2015 S. Karger AG, Basel

Introduction

Type 1 diabetes mellitus (T1DM) is one of the most
common chronic, unremitting medical disorders that de-
velops mainly during childhood or adolescence [1, 2].
Compared to the general population, TIDM is associated
with a 2- to 4-fold increased mortality risk and requires
lifelong insulin injections as well as behavioral modifica-
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tions in order to survive [1, 2]. Also, many children and
adolescents are incapable of coping emotionally with
their condition, and the T1DM causes embarrassment
and hence leads to discrimination and limits social rela-
tionships [1]. Further evidence has indicated that around
90% of all patients who receive insulin have experienced
hypoglycemic episodes, which is an important factor in
excess mortality in patients with diabetes [3].

Despite recent developments in therapy, diabetes-re-
lated mortality among children has not dropped [4].
Compared to adults, youths with TIDM are considered
atincreased risk of experiencing severe hypoglycemic ep-
isodes [5]. The incidence of hypoglycemia is reported to
be between 3 and 27 episodes per 100 patient-years in
children with TIDM [3]. In the Diabetes Control and
Complications Trial (DCCT), adolescents had consider-
ably more severe hypoglycemic events than adults regard-
less of the type of treatment (conventional or intensive),
and the prevalence may be even higher in younger chil-
dren [5]. At a more severe level, if not treated effectively,
hypoglycemia can lead to permanent sequelae and even
death [6]. Research has shown that an episode of hypo-
glycemia can be accompanied by unpleasant symptoms —
from anxiety, embarrassment, palpitations, tremor,
sweating, hunger, and paresthesias to neurological im-
pairments, including behavioral changes, cognitive dys-
function, seizures, and coma [7, 8]. Focal neurological
deficits occur occasionally, although severe prolonged
hypoglycemia can cause permanent brain damage [9].

Given the aversive nature of hypoglycemic episodes
and the associated risks of individuals with T1DM, sub-
jects can develop a significant fear of hypoglycemia (FOH)
that can adversely affect their quality of life, emotional
well-being, diabetes management, and glycemic control
[5]. While some degree of fear is considered appropriate
and adaptive given the potential danger of hypoglycemia,
for some individuals it may become more dangerous and
problematic. For these individuals, FOH may cause in-
creased anxiety about diabetes management, obsessive
self-monitoring, deliberately keeping blood glucose levels
too high, dependence on others, feelings of guilt and frus-
tration, a sense of loss of control, embarrassment, stress,
and avoidant behavior [5].

Studies have shown that the rising incidence of TIDM
over the last 30 years in Saudi Arabia and the prevalence
in Saudi children and adolescents is 109.5 per 100,000,
which is higher than in many developed countries [10].
However, no evidence exists on the determinants of anx-
iety-related emotional disorders and FOH and their com-
plication among Saudi T1DM subjects. Therefore, the
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present study aimed to explore the predictive risk factors
of FOH and anxiety-related disorders among adolescents
with TIDM.

Subjects and Methods

Study Design and Setting

This was a cross-sectional study conducted among 187 (92
males, 95 females) TIDM adolescents (aged 13-18 years) who had
diabetes of more than 1-year duration at the Diabetes Treatment
Center, Prince Sultan Military Medical City (PSMMC), Riyadh,
Saudi Arabia from June 2013 to February 2014. All adolescents had
a diagnosis of type 1 diabetes according to the practice guidelines
of the American Diabetes Association (ADA) [11]. The study was
conducted in accordance with the Declaration of Helsinki, and the
protocol of the study was approved by the Research Ethics Com-
mittee, PSMMGC, Riyadh, Saudi Arabia.

Criteria for Selection of Patients and Data Collection

The participants were selected according to their availability
during their routine visit to the outpatient clinics. Parents and
their adolescents were informed about the purpose and methods
of the research verbally and in written form. Written informed
consent was obtained from the parents and adolescents before the
completion of study measurement. Study participants were free to
withdraw from the study at any time without giving a reason. Dur-
ing the routine follow-up visits, sociodemographic and clinical
data were collected. Adolescents were asked to complete the Ara-
bic-translated FOH and Screen for Child Anxiety-Related Disor-
ders (SCARED) questionnaires independently by a self-adminis-
tered data collection technique [12]. The inclusion criteria were
adolescents aged 13-18 years who had been followed up for at least
12 months and who did not have any other concomitant chronic
disease. Exclusion criteria were adolescents who had a history of
psychopathological and medical instability or visual, hearing or
cognitive impairment.

Glycosylated Hemoglobin

During the study the most recent insulin dose of the partici-
pants and glycosylated hemoglobin (HbA,) values for blood glu-
cose control were taken from the medical records. The HbA . test
was the most appropriate measure of glycemic control and diag-
nostic test for diabetes. HbA . <7 was considered a good control
value (ADA standards of medical care in diabetes).

Survey of Hypoglycemia Fear

Hypoglycemia is defined by the American Diabetes Associa-
tion and the Endocrine Society as a blood glucose value of <70
mg/dl (£3.9 mmol/l). We used the Hypoglycemia Fear Survey -
child version (HFS-C) to measure children’s worries and be-
haviors related to their hypoglycemia. The HFS-C is a 32-item
survey that comprises a 10-item behavior subscale (HFS-B), a
15-item worry subscale (HFS-W) and 7 questions about hypo-
glycemia in special situations. The items in the worry subscale
measure anxiety-provoking aspects of hypoglycemia, and those
in the behavior subscale measure specific behaviors to avoid hy-
poglycemia. The items are rated on a 5-point Likert scale ranging
from 1 (never) to 5 (always). Higher scores indicate higher FOH
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Table 1. Demographic variable-wise differences of FOH and child anxiety-related disorders

Variables Frequency, FOH SCARED
0,
n (%) behavior  worry panic generalized  separation  social significant
disorder anxiety anxiety anxiety school
disorder disorder disorder avoidance
Gender
Male 92(49.2) 2.01+0.75 1.99+1.02 0.65+0.49 0.62+0.35 0.70+£0.48 0.78+0.62 0.29+0.36
Female 95(50.8) 2.48+0.66* 2.65+0.68* 1.09+£0.34* 0.81+£0.41* 1.04+0.39* 1.11£0.43*  0.95+£0.38*
Age
13-15 years 94 (50.3) 1.96+0.73 2.16+1.08 0.86+0.49  0.75+0.38 0.81£0.52 0.86+0.52 0.62+0.49
16-18 years 93(49.7)  2.55+0.63* 2.49+0.70* 0.88+0.46 0.68+0.41 0.94+0.40 1.04+0.58*  0.63£0.50
Education
Intermediate 99 (52.9) 2.0+0.7 2.2+1.12 0.76+0.52  0.71+0.39 0.74+0.50 0.73+0.50 0.62+0.51
Secondary 88 (47.1) 2.5+£0.72*% 2.37+0.64 1.0£0.38*  0.72+0.40 1.0£0.38* 1.2+0.51%  0.64+0.48
Exercise
No 119 (63.6) 2.2+0.75  2.36%1.01 0.84+0.50  0.67+0.33 0.87+0.48 0.93+£0.63 0.61+0.53
Yes 68 (36.4) 227+0.75 2.27+0.77 0.93+0.43 0.80+0.48*  0.87+0.44 0.98+0.38 0.65+0.43
Treatment type
Insulin pump 36(19.3) 2.20+1.06 2.11+1.10 0.68+0.37 0.66+0.25 0.59+0.32 0.92+0.64 0.42+0.37
MDI 151 (80.7) 2.28+0.56  2.42+0.83* 0.96+0.49* 0.74+0.44 0.99+0.47*  0.966+0.52 0.71+£0.51*
Duration
1-7 years 146 (78.1)  2.17+0.74 22%1 0.79£0.51 0.62+0.38 0.79+0.46 0.86+0.57 0.55+0.48
>7 years 41 (21.9) 2.5+0.7* 2.7+0.3* 1.6+0.11*  1.05+0.25* 1.6£0.39* 1.24£0.34*  0.89+0.44*
HbA,,
>7 153 (81.8) 2.3+0.9 23+1.1 1+£0.39  0.67+0.2 1+0.37 1.37+0.4 0.47+0.53
<7 34 (18.2) 2.2+0.7 2.3+0 0.84+0.49 0.73+0.42 0.84+0.48 0.85+£0.54*  0.66+0.48*

Groups were compared by t test. * p < 0.05 considered significant.

[13], with high levels of internal consistency (a = 0.86) for the
overall score.

The standard procedure of translation and back translation was
carried out and showed good similarities to the original English
version. This was done by two Arabic-speaking diabetes educators.
Forward and back translations were carried out by each author. In
addition, a pilot study was carried out on 10 adolescents with the
Arabic-translated questionnaire.

Screen for Child Anxiety-Related Emotional Disorders

The SCARED is a self-report questionnaire with 41 items eval-
uating different dimensions of anxiety disorders in children - pan-
ic disorder or significant somatic symptoms, generalized anxiety
disorder, separation anxiety disorder, social anxiety disorder, and
significant school avoidance. The 41-item version of the SCARED
was administered among the study population. Adolescents re-
sponded to items using a 3-point Likert-type scale that described
the degree to which statements were true about them - not true or
hardly ever true, somewhat true or sometimes true and very true
or often true. The questionnaire shows high levels of internal con-
sistency (a = 0.91) for the overall score [14, 15].

Statistical Analysis
Data analysis was carried out using Microsoft Excel 2013 (Mi-
crosoft Corporation, Seattle, Wash., USA) and the Statistical Pack-
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age for Social Sciences, version 16 (SPSS Inc., Chicago, Ill., USA).
In addition to the descriptive analysis t test, one-way analysis of
variance and Tukey post hoc tests were conducted to determine
differences carried out for making comparisons among the test
groups. Correlation between FOH and SCARED was performed
using Pearson’s correlation coefficient, and multivariate linear re-
gression analysis was done to determine the variables that are as-
sociated with the FOH and SCARED subscales. A p value of <0.05
was considered to be statistically significant.

Results

Demographic Data, FOH and Anxiety-Related

Disorders

Differences in demographic and clinical variables of
FOH and SCARED scores are shown in table 1. The mean
age was 15.27 + 1.61 years. Of the 187 participants, 92
(49.2%) were male and 95 (50.8%) female. The mean dura-
tion of diagnosis of DM was 7.1 + 5.2 years. Females had
significantly higher scores on all FOH and SCARED sub-
scales compared to males (p < 0.05). The older age group
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(16-18 years) showed significantly higher scores on FOH
(behavior and worry) and higher scores on the SCARED
subscale of social anxiety disorder (p < 0.05) than the
younger age group (13-15 years). Secondary school ado-
lescents had significantly higher scores on the FOH sub-
scale of behavior (p < 0.05) and the SCARED subscales of
panic disorder (p < 0.05), separation anxiety disorder (p <
0.05) and social anxiety disorder (p < 0.05) than adoles-
cents at intermediate educational level. Insulin pump users
had significantly lower levels of worry, panic disorder, sep-
aration anxiety disorder, and significant school avoidance
(p < 0.05) than the multiple-dose injection (MDI) group.
In addition, adolescents with a longer duration of diabetes
(>7 years), regardless of gender, showed significantly high-
er scores on all subscales of FOH and SCARED. No sig-
nificant difference was found in the FOH and SCARED
subscales among adolescents with HbA ;. <7 compared to
those with HbA,. >7 except the SCARED subscales of so-
cial anxiety disorder and significant school avoidance.

History of Hypoglycemia

The history of hypoglycemia among the study popula-
tion is shown in table 2. Overall, 41% of the study popula-
tion had hypoglycemia >12 times and 118 (63.1%) agreed
that low blood sugar was the big problem. Around 84% of
the study population reported that they had hypoglyce-
mia in front of friends or strangers and 80.7% reported
that they had hypoglycemia when they were at school.

Mean comparisons of FOH, anxiety-related disorders
and history of hypoglycemia are shown in table 3. Ado-
lescents with a higher frequency of hypoglycemia showed
significantly higher scores on all subscales of FOH and
SCARED except separation anxiety disorder compared to
those with lower frequencies (p < 0.05). The FOH sub-
scale of behavior (p < 0.05) and the SCARED subscale of
school avoidance showed significantly higher scores in
adolescents with a history of passing out due to hypogly-
cemia. The FOH subscale of worry and the SCARED sub-
scale of school avoidance showed significantly higher
scores in adolescents who had a past hypoglycemic epi-
sode while asleep. All FOH and SCARED subscales
showed significantly higher levels in adolescents who had
a hypoglycemic episode while awake. Adolescents who
had hypoglycemia in front of friends or strangers showed
significantly higher levels on the FOH subscales of behav-
ior (p < 0.05) and worry (p < 0.05) and the SCARED sub-
scale of generalized anxiety disorder. The FOH subscale
of behavior (p < 0.05) and the SCARED subscales of pan-
ic disorder (p < 0.05), social anxiety disorder (p < 0.05)
and school avoidance (p < 0.05) showed significantly

Fear of Hypoglycemia and
Anxiety-Related Disorders

Table 2. Hypoglycemia history among the study population

FOH Frequency  Percentage

How often in the last 12 months have you had trouble with
hypoglycemic (low blood sugar) episodes?

1-2 times 14 7.5
3-6 65 34.9
7-11 31 16.6
=12 76 41.8
Is low blood sugar a big problem for you?
Yes 118 63.1
No 69 36.9
Have you ever passed out due to hypoglycemia?
Yes 62 33.2
No 125 66.8
Have you ever had a hypoglycemic episode while asleep?
Yes 155 82.9
No 32 17.1
Have you ever had a hypoglycemic episode while you were awake
but by yourself?
Yes 127 67.9
No 60 32.1
Have you ever had hypoglycemia in front of friends or strangers?
Yes 157 84
No 30 16

Have you ever had hypoglycemia when you were at school?
Yes 151 80.7
No 36 19.3

higher levels in adolescents who had hypoglycemia at
school.

Pearson’s correlation analysis showed that the FOH
subscale of behavior correlated with all the subscales of
SCARED except that of generalized anxiety disorder.
Similarly, the FOH subscale of worry significantly corre-
lated with all the subscales of SCARED (table 4). Impor-
tantly, the FOH subscales of generalized anxiety disorder
(0.739) and separation anxiety disorder (0.694) were
highly correlated with the SCARED subscale of panic dis-
order (table 4). Multivariate linear analysis showed that
higher age, female gender, MDI treatment type, longer
duration of T1DM, higher frequency of hypoglycemia,
passing out due to hypoglycemia, hypoglycemia while
asleep and while awake, and hypoglycemia in front of
friends and at school were the independent risk factors
for the majority of the FOH and SCARED subscales (ta-
ble 5). The total R? statistics for these predictor variables
for each dependent variable were as follows: behavior
(0.398), worry (0.482), panic disorder (0.638), general-
ized anxiety disorder (0.471), separation anxiety disorder
(0.521), social anxiety disorder (0.577), and significant
school avoidance (0.652).
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Table 3. Mean comparisons of FOH, anxiety-related disorders and hypoglycemia history

Hypoglycemia FOH SCARED
history . . . . . _
behavior worry panic generalized  separation social significant
disorder anxiety anxiety anxiety school
disorder disorder disorder avoidance
Frequency of hypoglycemic episodes
1-2 1.9+£0.73 2.35%+0.77 1+0.16 0.82+0.24 0.77+£0.24 1.21+0.24 0.25+0.31
3-6 2.58+0.75% 2.58+0.41 1.05+0.4 0.76+0.36 1+0.38 1+0.46 0.73+£0.43%
7-11 2.4+0.78 2.87+0.62  0.86+0.51 0.72+0.38 1+0.4 1.16+0.59 0.68+0.53"4
>11 2+0.579%F  1.83+1.19%7  0.66+0.52%¢ 0.63+0.46  0.71£0.58%" 0.71£0.62°%%  0.64%0.53°
Hypoglycemia as a big problem
Yes 2.3+0.69 2.41+0.89 0.88+0.47 0.69+0.41 0.90+0.49 0.95+0.53 0.66+0.5
No 2.12+0.81 2.19+0.98 0.86+0.49 0.77+0.36 0.82+0.43 0.95+0.61 0.57+0.48
Passed out due to hypoglycemia
Yes 1.99+0.65 2.44+0.92 0.92+0.51 0.73+£0.4 0.84+0.63 0.84+0.64 0.94+0.53
No 2.3£0.758 2.27+0.92 0.85+0.45 0.71+£0.39 0.89+0.36 1+0.5 0.47+0.48
Hypoglycemic episode while asleep
Yes 2.26+0.7 2.4+0.88 0.87+0.46 0.74+0.39 0.88+0.5 0.93+0.57 0.66+0.51
No 2.23+0.92 1.95£1.038 0.89+0.53 0.61+0.37 0.83%0.3 1+0.46 0.46+0.39%
Hypoglycemic episode while awake
Yes 2.42+0.73 2.6+0.71 1+0.4 0.78+0.35 0.92+0.43 1.1+£0.52 0.73+0.47
No 1.91+0.658 1.74+1.058 0.61£0.518 0.58+0.448  0.78+0.538 0.64+0.518 0.41+0.488
Hypoglycemia in front of friends or strangers
Yes 2.32+0.72 2.42+0.84 0.86+0.48 0.66+0.38 0.86+0.46 0.96+0.57 0.64+0.5
No 1.9+0.88 1.8+1.168 0.95+0.47 0.9+0.48 0.94+0.48 0.90+0.48 0.54+0.47
Hypoglycemia at school
Yes 2.36%0.76 2.35%0.81 0.93+0.46 0.72+0.38 0.90%0.48 1+0.55 0.69%0.50
No 1.81+0.498 2.1+£1.2 0.64+0.478 0.68+0.45 0.74+0.41 0.57+0.378 0.37+0.388

Values are presented as means + SD (t test, one-way analysis of variance and Tukey post hoc test). Group comparisons: * 1-2 vs.
3-6,21-2vs.7-11,°1-2vs. >11,93-6vs. 7-11,°3-6 vs. >11,f7-11 vs. >11, 8yes vs. no.

Table 4. Correlations between FOH and anxiety-related disorders

FOH SCARED
behavior worry panic generalized separation social anxiety significant
disorder anxiety disorder anxiety disorder disorder school avoidance
FOH
Behavior 1
Worry 0.423* 1
Panic disorder 0.274* 0.466* 1
SCARED
Generalized anxiety disorder 0.124 0.426* 0.739* 1
Separation anxiety disorder 0.269* 0.414* 0.694*  0.696* 1
Social anxiety disorder 0.297* 0.240* 0.602*  0.477* 0.640* 1
Significant school avoidance 0.219* 0.351* 0.683*  0.494* 0.488* 0.240* 1

*p < 0.05 considered significant (2-tailed).
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Table 5. Results of multiple linear regression analysis

aFOH
Variable Behavior Worry
B (95% CI) p B (95% CI) p
Age 0.563 (0.274, 0.852) 0.000 0.691 (0.359, 1.022) 0.000
Gender 0.304 (0.069, 0.539) 0.012 0.444 (0.175, 0.714) 0.001
Education -0.208 (-0.503, 0.087) 0.166 -0.766 (-1.10, -0.427) 0.000
Exercise -0.119 (-0.349, 0.110) 0.307 -0.214 (-0.478, 0.050) 0.111
Treatment type -0.095 (-0.326, 0.137) 0.420 0.248 (0.017, 0.513) 0.067
Duration 0.316 (0.064, 0.567) 0.014 0.304 (0.016, 0.593) 0.039
HbA,. 0.021 (-0.257, 0.298) 0.884 -0.317 (-0.636, 0.002) 0.051
Frequency of hypoglycemic episodes -0.49 (-0.147, 0.050) 0.331 -0.355 (-0.468, -0.242) 0.000
Hypoglycemia as a big problem -0.262 (-0.489, -0.035) 0.024 -0.105 (-0.365, 0.155) 0.428
Passed out due to hypoglycemia 0.502 (0.271, 0.734) 0.000 —-0.080 (-0.345, 0.186) 0.556
Hypoglycemic episode while asleep -0.157 (-0.448, 0.133) 0.287 -0.508 (-0.842, -0.175) 0.003
Hypoglycemic episode while awake -0.300 (-0.550, -0.049) 0.019 -0.602 (-0.889, -0.314) 0.000
Hypoglycemia in front of friends or strangers 0.286 (-0.042, 0.613) 0.087 -0.024 (-0.400, 0.351) 0.898
Hypoglycemia at school -0.312 (-0.593, -0.031) 0.030 0.185 (-0.138, 0.507) 0.259
b SCARED
Variable Panic disorder Generalized anxiety Separation anxiety Social anxiety Significant school
disorder disorder disorder avoidance
B (95% CI) p B(95%CI) p B(95%CI)  p B(95%CI)  p B(95%CI)  p
Age -0.254 0.001 -0.095 0.195 -0.307 0.000 -0.240 0.010 -0.148 0.047
(0.371, 1.35) (-0.238, 0.049) (-0.469, -0.144) (-0.420, -0.059) (-0.294, -0.002)
Gender 0.183 0.002 0.060 0.315 0.158 0.019 -0.014 0.848 0.646 0.000
(0.67, 0.299) (~0.057, 0.176) (0.026, 0.290) (-0.161, 0.132) (0.528, 0.765)
Education 0.249 0.001 0.027 0.717 0.307 0.000 0.470 0.000 -0.018 0.815
(0.103, 0.395) (-0.120, 0.174) (0.141, 0.472) (0.285, 0.654) (-0.167,0.131)
Exercise -0.005 0.936 0.29 0.613 -0.191 0.004 0.109 0.137 -0.098 0.098
(-0.118, 0.109) (-0.085, 0.144) (-0.320, -0.062) (-0.035, 0.252) (-0.214, 0.018)
Treatment type 0.328 0.000 0.169 0.004 0.477 0.000 0.120 0.104 0.050 0.395
(0.213, 0.442) (0.054, 0.284) (0.348, 0.607) (-0.025, 0.264) (-0.066, 0.167)
Duration 0.288 0.000 0.417 0.000 0.475 0.000 0.394 0.000 0.222 0.001
(0.164, 0.413) (0.292, 0.542) (0.334,0.616) (0.237,0.551) (0.095, 0.349)
HbA,. -0.069 0.321 0.030 0.671 -0.094 0.234 -0.527 0.000 0.142 0.047
(~0.207, 0.068) (~0.108, 0.168) (~0.250, 0.062) (-0.701, -0.354) (0.002, 0.283)
Frequency of hypoglycemic  -0.143 0.000 -0.56 0.026 -0.55 0.052 -0.021 0.505 -0.005 0.831
episodes (-0.191, -0.94) (-0.105, -0.007) (-0.110, 0.000) (-0.082, 0.041) (-0.055, 0.044)
Hypoglycemia as a big -0.115 0.045 0.59 0.305 -0.112 0.084 0.013 0.854 -0.168 0.004
problem (-0.227, -0.002) (-0.054, 0.172) (-0.239, 0.15) (-0.129, 0.155) (-0.282, -0.053)
Passed out due -0.086 0.142 0.056 0.337 0.189 0.005 0.108 0.144 -0.271 0.000
to hypoglycemia (-0.200, -0.29) (-0.059, 0.171) (0.059, 0.319) (-0.037, 0.253) (-0.388, -0.154)
Hypoglycemic episode -0.108 0.140 -0.253 0.001 -0.274 0.001 -0.148 0.109 -0.059 0.426
while asleep (~0.252, 0.036) (~0.397, -0.108) (~0.437, -0.111) (~0.330, 0.33) (~0.206, 0.088)
Hypoglycemic episode -0.318 0.000 -0.206 0.001 0.028 0.700 -0.388 0.000 -0.015 0.810
while awake (-0.442, -0.194) (-0.331, -0.081) (-0.113, 0.168) (-0.545, -0.231) (-0.142,0.111)
Hypoglycemia in front 0.595 0.000 0.537 0.000 0.321 0.001 0.362 0.001 0.303 0.000
of friends or strangers (0.433,0.754) (0.374, 0.669) (0.138, 0.505) (0.157, 0.566) (0.138, 0.469)
Hypoglycemia at school -0.284 0.000 -0.177 0.013 -0.232 0.004 -0.367 0.000 -0.139 0.055
(-0.423, -0.145) (-0.317, -0.037) (-0.389, -0.074) (-0.543, -0.192) (-0.281, 0.003)
*p < 0.05 considered significant.
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Discussion

The findings of this study confirmed that hypoglyce-
mia is a risk factor for developing fear and psychological
problems in children and adolescence. The FOH involves
both the negative acute health consequences of an episode
and fear of social reprisal for the behavioral, motor and
cognitive changes that occur during an episode [16, 17].
This had also been reported in patients with frequent hy-
poglycemia, with linkages to anxiety and phobia about
future hypoglycemic events [17, 18]. Further studies have
shown that as children with TIDM grew into young
adulthood 42% developed at least one episode of psychi-
atric disorder, the most common being depressive disor-
ders (26%) followed by anxiety disorders (20%) and be-
havior disorders (16%) [19, 20]. Therefore, adolescents
with diabetes are at particular risk for developing psycho-
logical disorders. However, while attention to psycholog-
ical disorders in adolescents with TIDM is important,
limited research has focused on psychological function-
ing and FOH in the Arab population, particularly in Sau-
di Arabia.

Numerous risk factors have been reported for psycho-
logical disorders in adolescents with TIDM that include
a higher prevalence in females than males and an expres-
sion of greater concern for hypoglycemia in the female
gender [21, 22], which is confirmed by the present study
findings. Other studies have also reported that social anx-
iety involves a fear and avoidance of social situations as
well as self-critical evaluations while in the presence of
others. This is not unexpected since social anxiety is prev-
alent during adolescence, a period marked by social pres-
sures and the desire to belong to a social group [22]. In
addition, studies have consistently found that females en-
dorse more diabetes-related worries, less satisfaction and
poorer perceptions of their own health than males [5, 23,
24]. These results are important from a clinical viewpoint
but are not surprising in that they are consistent with data
on anxiety disorders in general. We can only speculate on
why females show higher FOH than men. Possible hy-
potheses include biological differences, with females in
general having a genetic predisposition towards being
more fearful, as well as cultural aspects, that is, it might
be more acceptable for female to express SCARED and
FOH. In multivariate analysis we also found that female
gender wasanindependentrisk factor for higher SCARED
and FOH subscales.

In the present study, we found that the mean scores for
the majority of FOH and SCARED subscales were higher
in the older age group (16-18 years) compared with the
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younger age group (13-15 years). The age differences of
FOH in youths with T1DM have not yet been well stud-
ied. For example, Gonder-Frederick et al. [5] stated that
no studies had examined FOH across a broad range of age
groups in youths, often because of the relatively small
numbers of participants and the restricted age ranges of
the youths. In the present study we found higher levels of
FOH and SCARED in those under MDI treatment (com-
pared with the insulin pump) and in those with longer
duration of TIDM (>7 years). Similarly, using multivari-
ate linear analysis we also found that treatment type and
longer duration were independent risk factors for the ma-
jority of the FOH and SCARED subscales. Previous re-
search has reported that, with FOH increasing with the
duration of diabetes, hypoglycemia becomes a significant
problem as many patients experience weakening of hypo-
glycemic warning symptoms [25].

Many studies have indicated that adolescent diabetes
management is associated with better metabolic control,
and diabetes management tasks are related to better psy-
chological health and self-care behavior [26, 27]. How-
ever, maintaining HbA . as close to normal as possible
increases the risk of hypoglycemia, and the FOH is likely
to affect diabetes management [28]. Indeed, hypoglyce-
mia is the most likely adverse event associated with insu-
lin treatment in T1DM [17]. The FOH is likely to result
from the fear of physical consequences and the fear of
social embarrassment related to the behavioral, motor
and emotional changes that may occur during an episode
of hypoglycemia [17]. It is notable that there were no sig-
nificant differences observed between the HbA . control
and FOH and SCARED in the present study except the
school avoidance and social anxiety subscale scores. Pre-
vious research has also demonstrated inconsistency re-
lated to the association between FOH and glycemic con-
trol [17]. The mental mechanisms associated with barri-
ers to diabetes management and the role of FOH need to
be better understood. The behavior contributing to poor
glycemic control needs to be recognized to develop ade-
quate strategies and support programs for adolescents
with TIDM [17]. It should be noted here that it is possible
to minimize hypoglycemic risks by understanding the
physiological counter regulatory responses and aggres-
sively monitoring glycemic therapy. Education concern-
ing the self-monitoring of blood glucose, diet, physiolog-
ical insulin replacement, medication, and lifestyle are
important to maintain good glycemic control, avoid
hypoglycemia and prevent long-term complications.

Increasingly, evidence is emerging that a higher fre-
quency of hypoglycemia was the most important factor
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associated with FOH [13, 29]. In our study we also found
that adolescents with higher frequencies of hypoglycemia
showed significantly higher scores of FOH and SCARED
subscales except for the separation anxiety disorder. Sim-
ilarly, we found that adolescents with hypoglycemia
showed higher school avoidance, FOH while asleep and
awake, and FOH in front of friends or strangers and dur-
ing school time; these findings are consistent with several
previous studies [13, 30].

The construct of FOH in adolescents and SCARED has
received relatively limited scientific attention. In our
study we found that the FOH subscale of behavior corre-
lated with all the subscales of SCARED except that of gen-
eralized anxiety disorder. Similarly, the FOH subscale of
worry significantly correlated with all the subscales of
SCARED. This finding supports the hypothesis that de-
veloping FOH is a risk factor for other types of anxiety
[17, 18]. Also, numerous studies have reported that there
are a number of factors that relate to whether an individ-
ual is likely to develop FOH, including history of hypo-
glycemia, frequency of hypoglycemia, impaired aware-
ness of hypoglycemia, age, gender, duration of diabetes,
and length of time since first insulin treatment [13, 17].
The multivariate linear analysis of our study also revealed
that higher age, female gender, MDI treatment type, lon-
ger duration of T1DM, higher frequency of hypoglyce-
mia, passing out due to hypoglycemia, hypoglycemia
while asleep and awake, and hypoglycemia in front of
friends and at school were independent risk factors for
the majority of the FOH and SCARED subscales.

The major limitations of this study were the following:
(1) there were alimited number of risk factors and sociode-
mographic factors examined, (2) the study was performed
at a single center and (3) there was no control group with

which to compare the study group. Further research is
needed to address the limitations indicated in the study as
well as how FOH arises and the individual variables which
predict its development. Well-designed research is re-
quired to better understand the behavioral and medical
impact of FOH and interventions to reduce it.

In conclusion, the study indicated that the strongest
determinants of higher risk for the majority of the FOH
and SCARED subscales were higher age, female gender,
MDI treatment, longer duration of T1DM, higher fre-
quency of hypoglycemia, passing out due to hypoglyce-
mia, hypoglycemia while asleep and awake, and hypogly-
cemia in front of friends and at school. Further, the study
showed that the FOH subscale of behavior correlated
with all the subscales of SCARED except that of general-
ized anxiety disorder. Similarly, the FOH subscale of wor-
ry significantly correlated with all the subscales of
SCARED. Overall, the study results revealed that FOH
and SCARED scores were higher among Saudi adoles-
cents with TIDM. It is important that adolescents with a
higher risk of hypoglycemia and their parents/caregiver
are educated about the prevention and treatment of hy-
poglycemia in order to alleviate FOH and SCARED dur-
ing activities of daily living.
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