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Assessing fear of hypoglycemia in children
with Type 1 diabetes and their parents

Linda Gonder-Frederick™, Maren Nyer?, Jaclyn A Shepard', Karen Vajda'
& William Clarke?

B Hypoglycemia management presents unique challenges for families of children with Type 1 diabetes.
B Both children with Type 1 diabetes and their parents can develop fear of hypoglycemia (FoH).

B FoH can be reliably assessed using versions of the Hypoglycemia Fear Survey (HFS) developed for
children with Type 1 diabetes and their parents.

Practice Points

B The HFS for children appears to reliably report the level of FoH in children as young as 6-8 years old.

B Parental FoH is likely to be higher when their child has experienced a particularly severe or
traumatic episode.

B Children’s FoH is likely to be higher when the child has experienced frequent hypoglycemia and/or has a
higher level of trait anxiety.

B High levels of FOH may be, but are not always, associated with increased hypoglycemia avoidance, which
can lead to increased hyperglycemia and poorer diabetes control.

B FoH should be assessed in children with Type 1 diabetes and their parents on a routine basis in order to
identify families who may need support or intervention.

SUMMARY This article summarizes the literature on fear of hypoglycemia in pediatric Type 1 diabetes and the
assessment of this fear in both children with Type 1 diabetes and their parents. The most common instrument for assessing
fear of hypoglycemia in this population is the children’s and parent’s versions of the Hypoglycemia Fear Survey (HFS),
although studies using other assessment measures are also reviewed. Studies using this survey have identified variables
contributing to fear of hypoglycemia in children with Type 1 diabetes and their parents, such as history of frequent or
traumatic hypoglycemia, as well as trait anxiety. In addition to this summary of the literature, new data are presented
supporting the reliability of hypoglycemic fear assessment in younger children and comparing fear of hypoglycemia in
children in different age groups (6-18 years old) and their parents. Also reviewed are studies investigating the relationship
between fear of hypoglycemia and diabetes control, which have yielded inconsistent results. Given the potential importance
of fear of hypoglycemia in pediatric diabetes, there has been limited research in this area.
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The two main purposes of this article are as fol-
lows: first, we will review the currently available
literature on fear of hypoglycemia (FoH) in one
youth with Type 1 diabetes and the measures
used in research to quantify this construct.
While most of the studies reviewed have used
pediatric versions of the Hypoglycemia Fear
Survey (HFS), which is described in detail later,
research employing other measures of FoH are
also included. In addition, because FoH is also
highly relevant to parents of youth with Type 1
diabetes, this review incorporates the available
findings on FoH in mothers and fathers. This
article is not intended to be a meta-analysis
or even a systematic review of the literature,
which would require a thorough analysis of the
methodological quality and possible report-
ing biases of the included studies. Rather, the
goal is to review the current state of knowledge
about FoH in pediatric Type 1 diabetes and
the measures that are most commonly used to
assess the level and impact of fear in this popu-
lation. The method for identifying articles for
inclusion began with searches on PubMed,
Elsevier, Wiley Online Library, Science Direct
and Springer Link, using the search terms ‘fear
of hypoglycemia’, ‘hypoglycemia fear survey’,
‘hypoglycemia fear measures’, ‘assessment of
hypoglycemia fear’, ‘hypoglycemia worry’, and
‘hypoglycemia concern’. This search yielded
107 articles on FoH, 24 of which addressed FoH
in pediatric Type 1 diabetes, none of which were
excluded in this review.

In addition to providing a descriptive review,
this article also presents new findings regarding
the assessment of FoH in children at different
age levels and in parents whose Type 1 children
differ in age and developmental stage. By aggre-
gating separate datasets from previous studies
in our laboratory that included measures of
FoH in Type 1 youths and their parents, it was
possible to investigate several important ques-
tions that require information on a large num-
ber of children with a broad range in age. These
included questions concerning age effects on
level of FoH in children and adolescents, as well
as the ability of younger children to provide
reliable and valid self-reports of this fear. Before
these findings are presented, this article will
review the existing literature on pediatric FoH,
beginning with an exploration of the prob-
lem of hypoglycemia in Type 1 diabetes and
it is especially problematic impact on Type 1
diabetes in children.
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The problem of hypoglycemia in

Type 1 diabetes

For individuals with Type 1 diabetes, hypo-
glycemia is the most common acute side effect
of insulin therapy and serves as one of the
major barriers to optimal glycemic control [1].
Hypoglycemia is characterized by abnormally
low blood glucose (BG) levels that can trig-
ger multiple negative physiological outcomes.
These include unpleasant adrenergic symptoms
(e.g., sweating, shaking and heart palpitations)
related to hormonal counter-regulation and
neuroglycopenic symptoms (e.g., dizziness,
lethargy, slurred speech and mental confusion)
caused by an inadequate supply of glucose to
the brain. Episodes of severe hypoglycemia (SH)
can result in potentially life threatening conse-
quences, including loss of consciousness, sei-
zure, accidents, physical injury and in the most
severe cases, death [2]. Risk for hypoglycemia is
known to vary based on a number of factors,
including glycemic control, impaired aware-
ness of hypoglycemia, age, duration of diabetes
and history of SH [3.4]. Surveys of adults with
Type 1 diabetes suggest an annual prevalence
rate of SH of approximately 30-40% [3]; how-
ever, these rates may be an underestimate owing
to the tendency to exclude patients with frequent
SH from many clinical trials [3].

The problem of hypoglycemia in pediatric

Type 1 diabetes

In children and adolescents, reported incidence
rates of hypoglycemia vary and remain difficult
to ascertain, largely due to the lack of a standard-
ized definition of hypoglycemia and differentia-
tion of symptoms across studies [s]. However,
based on early research, youths with Type 1 dia-
betes are considered at increased risk for experi-
encing SH episodes compared with adults [6]. In
the Diabetes Control and Complications Trial
(DCCT), adolescents had significantly more SH
events than adults regardless of type of treatment
(i.e., conventional or intensive). Incidence may
be even higher in younger children. A prospec-
tive study of 657 youths with Type 1 diabetes
found higher rates of hypoglycemia in children
under the age of 6 years compared with those
older than 6 years [7]. Although episodes of SH
were rare in the year following diagnosis, over
the course of this 3-year study, 8.5% of youths
experienced SH and 26.9% experienced moder-
ate episodes of hypoglycemia. Youths in better
metabolic control, as measured by glycosylated
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hemoglobin (HbAlc) levels, were at increased
risk for both moderate and severe hypoglycemia
compared with those in poorer control. This rela-
tionship between better control and increased
hypoglycemia presents a significant challenge for
youths and their parents in attempting to achieve
optimal management of BG levels.

In youths, as in adults, hypoglycemic episodes
are typically triggered by behaviors that result in
a mismatch in insulin, food and physical activ-
ity. Regulation of food intake and physical activ-
ity in relation to insulin concentrations are espe-
cially problematic in children and adolescents.
Eating can be unpredictable in the amounts
and timing of carbohydrate consumption, such
as in toddlers and preschool children who can
resist food intake at times and adolescents who
may engage in more snacking and social food
consumption. Physical activity can also occur
unpredictably in youths. The most common
adverse consequence of exercise in individuals
with Type 1 diabetes is falling glucose levels [s],
therefore vigorous physical activity is a major
risk factor for significant hypoglycemia [9].
Unfortunately, some youth and their parents
may attempt to decrease this risk by over-
consumption of carbohydrates before, during
and after exercise [10].

For youths, the possible negative effects of
SH on neurocognitive functioning also make
hypoglycemia especially problematic. There is
mixed evidence on whether recurrent episodes of
SH have long-lasting negative cognitive effects
in both adults and children with Type 1 dia-
betes [11.12]. However, patients diagnosed at a
younger age (e.g., 4 or 5 years of age), as well
those from lower socioeconomic backgrounds,
may be at greater risk [13-15]. However, these
findings are poorly understood owing to the
number of confounding variables in addition to
SH that may affect cognitive function in chil-
dren with Type 1 diabetes, including duration of
diabetes and frequency of diabetic ketoacidosis.
Meta-analyses have concluded that children
with Type 1 diabetes experience mild cogni-
tive impairments compared with nondiabetic
controls, specifically on measures of general
intelligence, attention, visuospatial abilities and
motor speed [16,17]. But these differences may
be related to hyper- not hypo-glycemia [12,18].
In addition, there is evidence that SH may be
related to deficits in short-term verbal memory,
but results are inconsistent and warrant further
research [16,17,19].
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Research on continuous glucose monitoring
(CGM) has highlighted the fact that nocturnal
hypoglycemia is particularly worrisome for chil-
dren, as it can lead to delayed treatment or may
go undetected altogether [20). Early CGM studies
found high incidence rates of nocturnal hypogly-
cemia in the pediatric population, with estimated
rates ranging from 14—47% [21,22]. In addition to
CGM studies, the DCCT found that more than
half of SH episodes occurred during the night,
and Davis and colleagues reported that 75% of
youth’s SH episodes occurred at nighttime [6.7).
The risk of nocturnal hypoglycemia is particu-
larly concerning for parents, who actively engage
in night time management of their children’s dia-
betes. For example, parental anxiety about noc-
turnal hypoglycemia often results in increased
monitoring of BG levels overnight, which can
cause increased parenting stress and anxiety [23],
and in extreme cases may lead parents to keep
their child’s BG levels higher at night.

In addition to nocturnal hypoglycemia,
episodes of SH occurring at school or in other
places where the child is supervised by adults
with limited knowledge about hypoglycemia or
its treatment is a significant concern for parents.
A study found that while the most common fear
reported by parents concerning hypoglycemia
was the occurrence of nocturnal episodes, the
next most common fear was the child expe-
riencing hypoglycemia when away from the
parent [24]. Research on parental perspectives
regarding their children’s diabetes management
at school is sparse but suggests that the majority
of parents perceive it to be inadequate, as school
personnel are often not formally trained in dia-
betes management [25]. School personnel have
also reported concerns about liability, which pre-
vents them from providing adequate routine care
and emergency treatment, such as administering
glucagon injections in cases of SH [26].

In addition to the factors mentioned previ-
ously, detection of pediatric hypoglycemia pres-
ents unique challenges. Usually, parents have to
rely on their children to recognize and accurately
label hypoglycemic symptoms and then report
these to them in a timely manner. The only other
methods of monitoring children for hypoglyce-
mia is for parents to check BG levels frequently,
be on the alert for visible signs and symptoms
of low BG (e.g., flushed face, trembling and
behavioral changes) and, if the child uses a
CGM device, to monitor this device closely.
Unfortunately, research indicates that both
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youth and their parents often fail to recognize
the early signs of hypoglycemia. A field study
found that parents failed to detect hypoglycemia
more than half of the time when their children’s
BG levels were <55 mg/dl (3.0 mmol/l) [27]. That
same study found that children aged 611 years
failed to detect more than 40% of their own low
BG levels. A 6-month follow-up demonstrated
that children who experienced subsequent
SH were significantly poorer at hypoglycemia
detection than those who did not experience
any episodes.

interventions that decrease risk [37-43]. FoH is
also related to trait anxiety in adults. Specifically,
individuals with higher levels of trait anxiety,
indicating a tendency to experience increased
anxiety across a wide spectrum of situations,
also tend to have higher FoH [44-46]. In terms
of the impact of FoH on diabetes management
and clinical outcome, studies have not produced
consistent results, with some finding an associa-
tion between higher levels of FoH and poorer
diabetes control [25,34] and others not finding this
relationship [46-50].

Fear of hypoglycemia in Type 1 diabetes
Given the aversive nature of hypoglycemic epi-
sodes and the associated risk for harm, individu-
als with Type 1 diabetes can develop a signifi-
cant FoH that can negatively impact quality of
life, emotional wellbeing, diabetes management
and glycemic control [28-30]. While some degree
of fear is considered appropriate and adaptive
given the potential danger of hypoglycemia, for
some individuals it may become more extreme
and problematic. For these individuals, FoH
may result in increased anxiety about diabetes
management, obsessive self-monitoring, deliber-
ately keeping BG levels too high, dependence on
others, feelings of guilt and frustration, a sense
of loss of control, embarrassment, relationship
stress and avoidant behavior [31].

To quantify FoH in adults with Type 1 dia-
betes, the HES developed in 1987, continues to
be the most commonly used instrument [28,32].
The HES measures several facets of fear related
to hypoglycemia and its negative consequences,
including behavioral reactions, precipitating
events, the phenomenological experience of
FoH, negative interpersonal consequences and
physiological outcomes (33]. The instrument is
comprized of two subscales: the Behavior sub-
scale (HFS-B), which measures behaviors used
to avoid hypoglycemia and its negative con-
sequences and the Worry subscale (HFS-W),
which measures different anxiety-provoking
aspects of hypoglycemia. In adults, FoH as
measured by the HES-II, is closely related to
history of SH and hypoglycemia risk, as well
as reduced hypoglycemic awareness [34-36].
However, the level of FoH does not necessarily
remain stable and can increase or decrease over
time depending on a patient’s actual or perceived
risk. For example, FoH may increase after a par-
ticularly traumatic hypoglycemic episode and
it can decrease following medical or behavioral

Diabetes Manage. (2011) 1(6)

Assessment of fear of hypoglycemia in
pediatric Type 1 diabetes

Fear of hypoglycemia is also a common occur-
rence for children and adolescents with Type 1
diabetes and their families [51-55]. The earli-
est studies investigating FoH in the pediatric
population adapted the adult HES for use with
children and their parents [52,54,55]. The HFS
for Parents (PHFS) and the HES for Children
(CHES) have the same subscale structure as the
adult version, comprised of both a behavior (B)
subscale and a worry (W) subscale. The cur-
rent version of the CHEFS has ten items on the
CHFS-B subscale (e.g., ‘keep blood sugars a lit-
tle high to be on the safe side’) and 15 items on
the CHFES-W subscale (e.g., ‘getting in trouble at
school because of something that happens when
my sugar is low’). The PHEFS has ten items on
the PHES-B subscale (e.g., ‘avoid having my
child being alone when his/her sugar is likely to
be low’) and 15 items on the PHFS-W subscale
(e.g., ‘child not having food, fruit or juice with
him/her’).

Adequate reliability for the PHES has been
reported by several studies, with internal consis-
tency ranging from 0.72 to 0.76 for the PHFS-B
and 0.88 to 0.91 for the PHFS-W [2955]. In addi-
tion to the PHEFS created by our research group,
other researchers have independently modified
the original HES to assess parental actions to
prevent hypoglycemia in their children, as well as
their concerns about their children experiencing
hypoglycemia [s4]. A more recent study [s6) modi-
fied the survey for assessment of FoH in parents
of very young children with Type 1 diabetes,
including toddlers (e.g., ‘Feed my child as soon as
I feel or see the first signs of a low blood sugar.’).
These modified parent versions have retained
good internal consistency and test-retest reli-
ability and they have yielded scores that were
comparable to other published data [s4.56].
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Compared with the parent and adult ver-
sions of the HES, there is less research on the
psychometric properties of the CHES, but the
available findings indicate adequate reliability.
In a recent study of FoH in adolescents with
Type 1 diabetes, Cronbach’s as for the CHES
demonstrated adequate internal consistency for
the CHFS-Total score and the CHFS-W (0.86
and 0.91, respectively), with lower internal con-
sistency for the CHFS-B (0.54) [29]. In another
independent modification of the adult HES for
a study of FoH in Type 1 children attending
diabetes camp [s2], the scale showed adequate
internal consistency (Cronbach’s a coeffi-
cients 0.85, 0.64 and 0.88 for the CHFS-Total,
CHFS-B and CHFS-W, respectively) and
test—retest reliability.

Early studies using the PHES found higher
levels of FoH in mothers whose children experi-
enced loss of consciousness owing to hypoglyce-
mia, as well as those who were highly distressed
by their children’s episodes during the night
or in social situations [55]. There is also some
evidence showing that maternal FoH is higher
for those with children on multiple daily injec-
tions compared with an insulin pump [49,57.58].
In a study of mothers of younger children (28
year olds), maternal FoH did not correlate with
child frequency of SH episodes, although this
may have been attributable to an overall low
rate of SH in the sample [s6]. However, a study
of mothers of adolescents with Type 1 diabetes
also found no relationship between frequency
of SH in their children and FoH. Instead,
the only predictor was mothers’ belief about
whether or not their adolescent always carried
fast-acting carbohydrate for hypoglycemic
treatment [29]. A total of two studies have
investigated correlates of FoH in adolescents
with Type 1 diabetes, both finding that, like
adults, frequency of SH predicted FoH [29554].
Also similar to findings in adults, FoH in ado-
lescents was associated with trait anxiety [29].
No published studies have yet investigated
predictors of FoH in younger children.

Only one previous study has compared lev-
els of FoH in mothers of younger children and
those of older children and found no signifi-
cant differences in level of FoH [56]. However,
maternal FoH does appear to be significantly
higher than paternal FoH, although it remains
to be seen if this difference is clinically as well
as statistically different [s6,58]. Perhaps not sur-
prisingly, more than one study has found that
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levels of FoH in mothers of youths with Type 1
diabetes are significantly higher than the levels
observed in adult patient populations [ss.56].

As in adults with Type 1 diabetes, there is an
assumption that extreme FoH in either the par-
ent or child can interfere with optimal diabetes
management and control. That is, families with
very high FoH may engage in more diabetes
management behaviors to avoid hypoglycemia,
which may lead to more frequent hyperglycemia.
However, studies have, again, yielded inconsis-
tent results. Several studies have investigated the
relationship between FoH and diabetes control,
based on the assumption that, if more FoH leads
to more frequent hyperglycemia, HbAlc levels
should be higher. Although some studies have not
found an association between maternal or youth
FoH and HbAIlc levels [29.54,56,59], others have
reported a positive correlation between mothers’
FoH and their children’s glycemic control [ss,58).
Patton ez al. reported a correlation between higher
PHES-B subscale scores and youth’s HbAlc lev-
els in mothers of young children with Type 1
diabetes, suggesting that parents of children in
poorer metabolic control more frequently engage
in behaviors to prevent hypoglycemia [s6).

Although the majority of studies have used
the PHES and CHFS to study FoH in the pedi-
atric Type 1 diabetes population, other research-
ers have used alternative measures. In general,
these studies have reported findings comparable
to those yielded with the PHES and CHFS. For
example, Nordfeldt and Ludvigsson examined
fear of SH in youth with Type 1 diabetes and
their parents using a Visual Analogue Scale [60],
finding the highest levels of fear in youths who
had experienced SH with unconsciousness and
lower levels in those who experienced SH with-
out unconsciousness. Kamps ez a/. developed the
Children’s Hypoglycemia Index to measure FoH
in pediatric populations [61]. Preliminary results
indicated that the Children’s Hypoglycemia
Index is a valid and reliable measure of youth
FoH and that it significantly correlated with
other measures of anxiety and FoH, including
an early version of the CHFS [s2].

Assessing fear of hypoglycemia across
different age ranges in children with

Type 1 diabetes & their parents:

recent findings

As the aforementioned studies demonstrate,
many important questions about FoH in youth
with Type 1 diabetes and their parents have
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not yet been addressed by research. No studies
have examined FoH across a broad range of age
groups in youth, often because of the relatively
small numbers of subjects and restricted age
ranges of youth. These limitations have posed
a barrier to investigating questions that require
larger subject samples, such as questions about
changes in FoH across developmental stages. To
date, there is only one reported age comparison
in the literature which found that FoH in moth-
ers of very young children was not greater than
that reported by parents of older preadolescent
children in an earlier study, but this was in a
restricted age range (56]. Another fundamen-
tal question that has not been scientifically
addressed is whether or not FoH can be reliably
assessed in younger children. That is, can young
children give reliable self-reports of their own
fears regarding hypoglycemia? Generally, the
literature on assessment of health-related qual-
ity of life in children supports the conclusion
that even children as young as 5 or 6 years old
can give reliable and valid self-reports [62-64].
However, no studies have yet investigated the
reliability of FoH assessment across different
youth age groups and established that younger
children’s responses to the CHFS are reliable
and valid.

We have recently attempted to address these
questions by aggregating CHFS and PHEFS data
from several separate studies conducted in our
laboratory over the past decade. In addition to
CHES and PHES data, each of these studies
also included demographic (age of youth and
gender) and clinical (HbAlc level and duration
of diabetes) data, as well as other psychological
measures relevant to HES validity (e.g., anxiety

measures, which are described in detail later).
The total aggregated sample included 259
youths with Type 1 diabetes and 250 parents.
Youths had a diagnosis of Type 1 for at least
1 year (mean: 5.24; standard deviation [SD]:
3.28 years) and ranged in age from 6 to 18 years
(mean: 10.56; SD: 3.31 years). Youths (45.5%
female) were divided into three age groups as
follows: 6—8 years old (n = 85), 9-11 years old
(n =95) and 12-18 years old (n = 79). Over a
third of the youths used insulin pump therapy
(38%) and average HbAlc was 8.01% (0.97).
For the parent sample, the majority were moth-
ers (81.3%) and Caucasian (88%) and generally
highly educated (mean education: 15.15; SD:
2.77 years).

® Hypoglycemia Fear Survey for children

& parents

Reliability

The first question addressed with this aggre-
gated dataset was whether FoH can be reli-
ably assessed by self-reported responses on
the CHES in younger children. Across all age
groups, the CHFS showed adequate internal
consistency (Cronbach’s ais for CHFS-B = 0.70;
CHFS-W = 0.89; and CHFS-Total = 0.85). To
determine whether internal consistency was
lower in younger children, Cronbach’s as were
compared across age groups, which generally
indicated adequate reliability for all three age
ranges, although the coefficient for the CHFS-B
(o= 0.59) in 1218 year olds was slightly lower
than expected. Table 1 shows the reliability
coefficients for each age group. Independent
samples Feldt tests comparing reliability across
age groups found no significant differences,

Table 1. Cronbach’s as for children’s hypoglycemia fear survey and parent’s hypoglycemia fear

survey scores by age group.

6-8
CHFS n 56
CHFS-B 0.71
CHFS-W 0.89
CHFS-Total 0.84
PHFS n 77
PHFS-B 0.63
PHFS-W 0.90
PHFS-Total 0.88

Child age (years)

9-11 12-18
51 62
0.78 0.59
0.87 0.89
0.87 0.84
92 69
0.58 0.69
0.87 0.90
0.84 0.87

CHFS: Children’s hypoglycemia fear survey; CHFS-B Children’s hypoglycemia fear survey behavior subset score; CHFS-Total:
Children’s hypoglycemia fear survey total score; CHFS-W: Children’s hypoglycemia fear survey worry subset score; PHFS: Parent’s
hypoglycemia fear survey; PHFS-B: Parent’s hypoglycemia fear survey behavior subset score; PHFS-Total: Parent’s hypoglycemia fear
survey total score; PHFS-W: Parent’s hypoglycemia fear survey worry subset score.

Diabetes Manage. (2011) 1(6)
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indicating that self-reported CHFS responses
are equally reliable in younger children and
older youth.

The reliability of PHFS responses for par-
ents of children in different age groups was
also assessed. For the total parent sample across
youth age groups, reliability of the PHES was
adequate (PHFS-B = 0.70, PHFS-W = 0.89,
PHFS-Total = 0.86). Table 1 shows Cronbach’s as
for parents of youths in the three age groups and,
again, independent samples’ Feldt tests revealed
no significant differences in PHES reliability
across youth age.

Validity

As evidence of construct validity, both CHFS
and PHEFS scores would be expected to corre-
late significantly with other measures of anxiety.
CHFS-W subscale scores and CHFES-Total scores
correlated significantly with State-Trait Anxiety
Inventory for Children scores (r = 0.41, p < 0.001;
r=0.36, p < 0.001, respectively), while CHFS-B
subscale scores did not. The State-Trait Anxiety
Inventory for Children score has demonstrated
reliability and validity in children as young as
8 years, but it can also be used in children as
young as 6 years [101]. PHFS-W subscale scores
and PHFS-Total scores also correlated signifi-
cantly with trait anxiety scores from the adult
State-Trait Personality Inventory (r = 0.22,
p < 0.01; r = 0.20, p < 0.01, respectively), but
PHES-B subscale scores did not [65]. Although
statistically significant, it should be highlighted
that the magnitude of the relationship between
trait anxiety and FoH was much lower for parents
than for youths. As previously noted, at least one
study has found that FoH in parents of adoles-
cents with Type 1 diabetes did not relate to trait
anxiety levels 29].

® Hypoglycemia fear survey for childrens’

& parents’ scores across different age groups
This aggregated dataset was then used to exam-
ine possible differences in CHFS and PHFS
scores across different youth age groups (Table 2).
For youths, only CHFS-W subscale scores dif-
fered across the age groups. Post-hoc compari-
sons showed that scores were higher in youths
aged 911 years than in children aged 68 years
(p = 0.04), but did not differ from scores in the
older 12-18-year-old age group. For parents,
PHEFS-W scores were equivalent across the three
age groups. However, PHFS-B scores were sig-
nificantly higher for parents of children aged
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Table 2. Mean scores on hypoglycemia fear survey for children and

hypoglycemia fear survey for parents across age groups.

Child age (years

)

12-18

M (SD)
67
2.11(0.5)
1.15(0.7)
1.53(0.5)
69
2.09(0.7)
1.78 (0.6)
1.81 (0.6)

REVIEW

ANOVA
df F
(2,106) 0.48
(2,178) 3.24%
(2,175) 1.61
(2, 240) 14.56%*
(2,239) 0.41
(2,235) 1.44

6-8 9-11
M (SD) M (SD)
CHFS n 59 52
CHFS-B 2.18(0.7) 2.21(0.7)
CHFS-W 0.91 (0.7) 1.25(0.8)
CHFS-Total 1.41 (0.6) 1.63 (0.6)
PHFS n 77 92
PHFS-B 2.52(0.6) 2.52(0.5)
PHFS-W 1.77 (0.7) 1.69 (0.6)
PHFS-Total 1.97 (0.6) 1.91 (0.5)
*p < 0.05.
5 < 0,001,

PHFS-W: Parent’s hypoglycemia fear survey worry subset score.

CHFS: Children’s hypoglycemia fear survey; CHFS-B Children’s hypoglycemia fear survey behavior subset
score; CHFS-Total: Children’s hypoglycemia fear survey total score; CHFS-W: Children’s hypoglycemia fear
survey worry subset score; PHFS: Parent’s hypoglycemia fear survey; PHFS-B: Parent’s hypoglycemia fear

survey behavior subset score; PHFS-Total: Parent’s hypoglycemia fear survey total score;

6-8 years and 9-11 years (p < 0.01) compared
with parents of 12—18-year-olds. These findings
suggest that worries about hypoglycemia are rela-
tively lower in younger-aged school children with
Type 1 diabetes, but then increase to a plateau by
the time children are approximately age 9 years or
so. The child’s age does not appear to affect par-
ents’ level of worry about hypoglycemia, but par-
ents of younger children engage in significantly
more behaviors to prevent hypoglycemia. Both
of these findings seem developmentally- and age-
appropriate given the changes in the division of
responsibility for diabetes management between
youths and their parents as children grow more
cognitively and emotionally mature [66).

m Relationship between youth & parent
hypoglycemia fear survey scores

A significant relationship between CHES and
PHES scores might be expected for a variety of
reasons, including similarities in youth—parent
experiences with hypoglycemia. As expected,
correlations between CHES and PHES scores,
first across all age groups, were significant.
However, the magnitude of these correlations
was lower than expected (HFS-B: r = 0.28,
p < 0.001; HFS-W: r = 0.17, p < 0.05) and
HEFS-Total (r = 0.20, p < 0.05). When corre-
lations between CHEFS and PHES scores were
computed separately for the three youth age
groups, again only relatively weak relationships
were observed and there was no correlation
between parent and youth scores in the 6- to
8-year-old group (Table 3).
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Table 3. Correlations between parent’s
hypoglycemia fear survey and children’s

hypoglycemia fear survey scores across
youth age categories.

Age (years)
6-8 9-11 12-18
HFS-B 0.22 0.41* 0.29%**
HFS-W 0.14 0.12 0.21
HFS-Total 0.19 0.29**  0.14
*p <001,
*p < 0.05.

HFS-B: Hypoglycemia fear survey behavior subset score;
HFS-Total: Hypoglycemia fear survey total score;
HFS-W: Hypoglycemia fear survey worry subset score.

m Relationship between fear of
hypoglycemia & diabetes control
To assess the relationship between FoH and meta-
bolic control, CHFS and PHFS scores were cor-
related with youth HbAlc measures. When cor-
relations were computed separately for the three
age groups, there were no significant relationships.
However, when correlations were computed across
all age groups, there was a significant relationship
between PHFS-B subscale scores and HbAlc
(r=-0.15, p = 0.047). This finding suggests that
parents of youths with better diabetes control
engaged in more behaviors to prevent hypo-
glycemia. This finding may reflect an association
between more overall engagement in parental dia-
betes management behaviors and better control, or
increased behaviors related to the increased risk for
hypoglycemia when youths are in better control.
However, it is also the case that there is not
necessarily a linear relationship between FoH and
diabetes management or control [46]. For this rea-
son, a final analysis compared youth HbAlc and
BG readings in youths and parents who scored
in the highest and lowest quartiles of CHES and
PHES scores, indicating the highest and lowest
levels of FoH. Youth scoring in the highest quartile
had significantly more BG readings >300 mg/dl
than those in the lowest quartile (4.7% com-
pared with 3.0%, respectively, F[1,73] = 6.18,
p = 0.02). They also had fewer BG readings in
the target range of 70-180 mg/dl (44.1% com-
pared with 50.3%, respectively, F[1,73] = 5.76,
p = 0.02). However, for parents, higher PHES
scores were not associated with increased hyper-
glycemic BG readings in their children. Rather,
parents with higher PHFS scores had children
with lower mean HbAlc values than parents with
lower PHES scores (7.7% compared with 8.2%,
respectively, F[1,104] = 7.13, p = 0.01).
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® Summary

These findings, using this larger aggregated data-
set, show that children as young as 68 years old
can provide reliable self-reports regarding their
FoH using the CHFS. Children in this age group
also report lower levels of FoH than children
age 9 years and older, which is likely related to
numerous developmental factors. These include
young children’s cognitive inability to fully
comprehend and appreciate the potential seri-
ous consequences of hypoglycemia, as well as
the child’s reliance on the parent to be prima-
rily responsible for managing low BG levels. By
contrast, youth age had no impact on parental
worry about hypoglycemia, which remained ata
constant level across age groups. PHFS-B scores,
however, did differ with youth age, with parents
of children 6-11 years old engaging in signifi-
cantly more behaviors to avoid hypoglycemia as
compared with parents of adolescents, a tendency
which seems developmentally appropriate.

One somewhat surprising result was the mod-
est relationship observed between CHEFS and
PHES scores across the age groups. This finding
suggests that different factors may contribute to
the development of FoH in youth and parents, a
conclusion that is further supported by previous
findings that different variables predicted levels
of FoH in adolescents with Type 1 diabetes and
their parents [29]. Other studies have also failed
to find a relationship between parental FoH and
youth’s hypoglycemia history [24,29.55]. It may
be that the qualitative characteristics of hypo-
glycemia experiences (e.g., the level of associated
distress and trauma) may have more influence
than the quantitative frequency of episodes in
the development of parental FoH. In terms of
the impact of FoH on glycemic control in pedi-
atric diabetes, these results support the conclu-
sion that this relationship is complex and not
strictly linear. Parents with the highest levels of
FoH had children in better control, this may be
appropriate since these children are indeed at
higher risk for hypoglycemia. By contrast, chil-
dren with higher FoH had more high BG read-
ings (>300 mg/dl), but not higher HbAlc levels
than children with lower FoH.

Conclusion

This article has summarized the existing
research on FoH and its assessment in fami-
lies living with pediatric Type 1 diabetes and
presented new evidence that the CHFS and
PHES can assess FoH in this population with
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a reasonable degree of reliability and validity.
In fact, it appears that children as young as
6 or 7 years of age can provide reliable self-
reports regarding FoH. A version of the PHFS
designed specifically for parents of very young
children (i.e., under 8 years of age) with Type 1
diabetes has also been developed and the early
results indicate that it, too, is reliable. From
a research perspective, these instruments can
provide a useful tool for assessing the impact
of interventions designed to reduce the occur-
rence and negative impact of hypoglycemia,
including newly developed treatments and
technologies. From a clinical perspective,
they can provide a tool for monitoring FoH
and identifying those families who may need
additional support, education or assistance in
dealing with hypoglycemia.

In spite of the potential scientific and
clinical utility of the PHFS and CHFS, more
research is needed to increase our understand-
ing of both the construct of FoH in pediatric
diabetes and its impact on disease management
and outcome. The new findings presented in
this article, based on a large aggregated data-
set, highlight the importance of investigat-
ing FoH across age ranges and developmen-
tal stages of youth with Type 1 diabetes and
their parents. Large datasets are also needed
for factor analysis studies, which can help to
clarify the underlying domains of FoH that
are measured by the PHFS and CHFS. Most
previous studies in this area, with only a few
exceptions [56,58], have focused on maternal
FoH and we know little about paternal FoH.
Perhaps most importantly, large datasets are
needed to establish normative levels of FoH.
Given the potential danger of hypoglycemia,
some level of fear is adaptive and appropriate.
Therefore, it is important to identify CHFS
and PHES scores reflecting a healthy level of
concern, as well as those that indicate possible
problematic levels of FoH.

The construct of FoH in pediatric patients
and their parents has received relatively lim-
ited scientific attention over the past decade,
which is somewhat surprising given its potential
clinical significance and the apparent increase
in Type 1 diagnosis in younger children in
many parts of the world [67,68]. A recent review
of the literature on FoH in parents of children
under 12 years of age found only eight pub-
lished studies that met their liberal criteria for
inclusion [69]. That review and the present one,
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demonstrate that the majority of published
studies have significant methodological limita-
tions including: cross-sectional designs, solely
descriptive analyses, limited sample sizes, nar-
row youth age ranges and a lack of outcome
measures critical for testing hypotheses regard-
ing the impact of FoH on diabetes management
and outcome. More sophisticated research is
needed, particularly longitudinal studies to
follow families over time as they confront and
are affected by hypoglycemia-related experi-
ences. Such an approach would help shed light
on factors influencing the development of FoH,
as well as the impact of FoH on diabetes treat-
ment and control. Like other types of stimulus
-specific anxiety, FoH can suddenly increase
with exposure to highly aversive and threaten-
ing experiences with hypoglycemia. However,
it is still unclear exactly what characteristics
of a hypoglycemia episode are most likely to
lead to increased FoH. However, studies have
found higher levels of FoH in parents with a
history of the child passing out or having a
seizure due to hypoglycemia and other types
of distressing events. This suggests that fami-
lies who have recently experienced a traumatic
hypoglycemic episode may be most vulnerable
to increased FoH and should be assessed for
reactions that may interfere with quality of life
or optimal diabetes treatment. FoH should also
be assessed in families characterized by high
levels of trait anxiety, even though the relation-
ship between this personality trait and FoH in
parents and younger children remains unclear.
These families may need assessment even if
they have not yet experienced traumatic hypo-
glycemic episodes since individuals very high
in trait anxiety are predisposed to anticipatory
anxiety, or anxiety about an event even before
it actually occurs.

Research also needs to adopt more rigorous
and comprehensive approaches to address the
question of how FoH affects diabetes manage-
ment and glycemic control. Studies attempt-
ing to address this question have examined the
relationship between FoH and HbAlc, with
two studies also using children’s average daily
BG meter readings [24,56). To date, no studies
have included measures, objective or subjective,
of specific diabetes treatment behaviors that
might be affected by FoH, such as frequency
of checking BG levels or administering insulin
boluses. Findings are inconsistent across stud-
ies and suggest that the relationship between
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FoH and diabetes control is not linear, but
rather quite complex. In some parents, high
FoH may lead to more hypoglycemia avoidant
behaviors and high BG levels while, in oth-
ers, high FoH may be appropriately related to
a child’s elevated hypoglycemia risk secondary
to tight diabetes control. Longitudinal stud-
ies are needed to follow families over signifi-
cant time periods with prospective measures
of hypoglycemia exposure, level of FoH, dia-
betes management behaviors and glycemic
outcome variables.

Future perspective

In spite of the prevalence and negative impact
of FoH in pediatric Type 1 diabetes, there has
been virtually no research into interventions
aimed to reduce FoH in this population. In
adults, several interventions that decrease the
risk for SH have been shown to also reduce
FoH. These interventions range from behav-
ioral to pharmaceutical to surgical and include
Blood Glucose Awareness Training, treatment
with insulin analoges and islet cell transplan-
tation [38-43]. While it might be expected that
a similar reduction in FoH would occur with
use of CGM devices with alarms to warn of
impending hypoglycemia, research findings
have been mixed [70-72]. However, these studies
have not yet focused directly on the impact of
CGM on families with a history of frequent or
severe episodes, or high levels of FoH. Research
investigating the impact of other emerging tech-
nologies that may lower hypoglycemic risk,
including closed loop glucose control systems,
will likely grow in the future.

A noteworthy study testing an intervention
to reduce SH in youth provides intriguing evi-
dence that positive outcomes do not necessar-
ily require highly complex programs or tech-
nology [60]. This study tested the widespread
distribution of educational and training mate-
rials, including videotapes, aimed at teaching
families appropriate and effective strategies for
preventing hypoglycemia. The rate of SH in
these families was subsequently cut almost in
halfand this reduction was maintained over sev-
eral years. These results suggest that we may be
missing opportunities to develop and implement
interventions that are effective from an outcome
and cost perspective at reducing the problem of
hypoglycemia and its negative consequences,
including FoH. In addition to interventions to
reduce hypoglycemia risk, there is also a need

Diabetes Manage. (2011) 1(6)

for interventions that directly target extreme and
problematic FoH, which may arise independent
of actual hypoglycemia risk or history.

Looking into the future, another area of
emerging importance will be FoH in pedi-
atric Type 2 diabetes. Currently youth with
Type 2 diabetes are typically managed with
oral antihyperglycemic medications and the
most pressing clinical concern is reducing
chronic hyperglycemia. However, it is likely
that over time it will become more common
to use insulin regimens in this population
in order to improve diabetes control. As this
occurs, the problem of hypoglycemia and FoH
will no doubt also increase.

Finally, an important area for future devel-
opment will be the investigation of FoH as a
global problem in pediatric Type 1 diabetes.
There is a larger body of literature on FoH in
adults with both Type 1 and Type 2 diabetes
across other countries, including Germany,
The Netherlands, Slovenia, the UK, China,
Sweden and Turkey [73-78]. In pediatric diabe-
tes, there is some encouraging growth in cross-
cultural studies. For example, results from a
recent Norwegian population-based study
demonstrated that parental FoH was prevalent
and was related to both increased emotional
distress in parents and poorer glycemic control
in children [s8]. Other ongoing research proj-
ects are looking at FoH in youth with Type 1
diabetes and their parents in additional coun-
tries, including Turkey, Iran, Germany and the
UK, and findings from these studies will soon
be added to our knowledge base. This research
will further advance our understanding of the
global relevance of FoH and provide the oppor-
tunity to identify similarities and differences
across countries and cultures.

Financial & competing interests disclosure
This paper was funded in part by NIH/NIDDK grants
R21DK080896 and ROIDK060039. Copyright of the
PHFS and CHFS is owned by Drs Linda Gonder-
Frederick and Daniel Cox, who license these surveys
through the University of Virginia, which draws up licens-
ing agreements and charges license fees to commercial
companies. The authors have no other relevant affiliations
or financial involvement with any organization or entity
with a financial interest in or financial conflict with the
subject matter or materials discussed in the manuscript
apart from those disclosed.

No writing assistance was utilized in the production of

this manuscript.

future science group



Assessing fear of hypoglycemia in children with Type 1 diabetes & their parents

Bibliography
Papers of special note have been highlighted as:
= of interest

mn  of considerable interest

1 Cryer PE, Fisher JN, Shamoon H.
Hypoglycemia. Diabetes Care 17, 734-755
(1994).

2 Cryer PE. Hypoglycemia: Pathophysiology,
Diagnosis, and Treatment. Oxford University
Press, NY, USA (1997).

3 Frier BM. How hypoglycaemia can affect the
life of a person with diabetes. Diabetes Metab.
Res. Rev. 24, 87-92 (2008).

4 Pedersen-Bjergaard U, Pramming S,
Heller SR ez al. Severe hypoglycaemia in
1076 adult patients with Type 1 diabetes:
influence of risk markers and selection.
Diabetes Metab. Res. Rev. 20, 479486
(2004).

5 Paqaud D. Hypoglycemia: the Achilles heel
of the treatment of children with Type 1
diabetes. Can. J. Diabetes. 26(3), 215-222
(2002).

6 The Diabetes Control and Complications
Trial Research Group. Effect of intensive
diabetes treatment on the development and
progression of long term complications in
adolescents with insulin dependent diabetes
mellitus: Diabetes Control Trial. /. Pediatr.
125, 177-188 (1994).

7 Davis EA, Keating B, Byrne GC, Russell M,
Jones TW. Hypoglycemia: incidence and
clinical predictors in a large population-based
sample of children and adolescents with

IDDM. Diabetes Care 20, 22-25 (1997).

8  Sonnenberg GE, Kemmer FW, Berger M.
Exercise in Type 1 (insulin-dependent)
diabetic patients treated with continuous
subcutaneous insulin infusion: prevention of

exercise-induced hypoglycaemia. Diabetologia
33, 696-703 (1990).

9  Giannini C, Mohn A, Chiarelli F.
Physical exercise and diabetes during
childhood. ACTA Biomed. 77(Suppl. 1),
18-25 (2006).

10 Younk L, Tate D, Davis SN. Physcial activity
in adolscents with Type 1 diabetes: is more
better for glycemic control? Pediatr. Diabetes
10, 231-233 (2009).

11 Warren RE, Frier BM. Hypoglycaemia and
cognitive function. Diabetes Obes. Metab.
7(5), 493-503 (2005).

12 Perantie DC, Lim A, Wu J et al. Effects of
prior hypoglycemia and hyperglycemia on
cognition in children with Type 1 diabetes
mellitus. Pediatr. Diabetes 9(2), 87-95
(2008).

fsg

future science group

13

14

15

16

17

18

19

20

21

22

23

24

Ryan C, Vega A, Drash A. Cognitive deficits
in adolescents who developed diabetes early in

life. Pediatrics 75, 921-927 (1985).

Ryan C. Neurobehavioral complications of
Type 1 diabetes — examination of possible risk
factors. Diabetes Care 11, 86-93 (1988).

Holmes CS, Cant M, Fox MA, Lampert NL,
Greer T. Disease and demographic risk factors
for disrupted cognitive functioning in
children with insulin-dependent diabetes
mellitus (IDDM). School Psych. Rev. 28,
215-227 (1999).

Gaudieri PA, Chen R, Greer TF, Holmes CS.
Cognitive function in children with Type 1
diabetes: a meta-analysis. Diabetes Care 31,

1892-1897 (2008).
Naguib JM, Kulinskaya E, Lomax CL,

Garralda ME. Neuro-cognitive performance in
children with Type 1 diabetes — a meta-analysis.
J. Pediatr. Psychol. 34, 271-282 (2009).

Northam EA, Rankins D,

Cameron FJ. Therapy insight: The impact of
Type 1 diabetes on brain development and
function. Nat. Clin. Pract. Neurol. 2(2),
78-86 (2000).

Wysocki T, Harris MA, Mauras N ez al.
Absence of adverse effects of severe
hypoglycemia on cognitive function in
school-aged children with diabetes over
18 months. Diabetes Care 26, 1100-1105
(2003).

Kaufman FR, Austin J, Neinstein A ez al.
Nocturnal hypoglycemia detected with the
continuous glucose monitoring system in

pediatric patients with Type 1 diabetes.
J. Pediatr. 141, 625-630 (2002).

Beregszaszi M, Tubiana-Rufi N, Benali K,
Noél M, Bloch J, Czernichow P. Nocturnal
hypoglycemia in children and adolescents
with insulin-dependent diabetes mellitus:
Prevalence and risk factors. /. Pediatr. 131,
27-33 (1997).

Shalwitz RA, Farkas-Hirsch R, White NH,
Santiago JV. Prevalence and consequences of
nocturnal hypoglycemia among
conventionally treated children with diabetes

mellitus. /. Pediatr. 116, 685—-689 (1990).

Monaghan MC, Hilliard ME, Cogen FR,
Streisand R. Nighttime caregiving behaviors
among parents of young children with Type 1
diabetes: associations with illness
characteristics and parent functioning. Fam.

Syst. Health. 27, 28-38 (2009).

Patton SR, Dolan LM, Henry R, Powers SW.
Parental fear of hypoglycemia: young children
treated with continuous subcutaneous insulin
infusion. Pediatr. Diabetes 8(6), 362-368
(2007).

www.futuremedicine.com

25

26

27

28

29

30

31

32

REVIEW

Jacquez F, Stout S, Alvarez-Salvat R ez al.
Parent perspectives of diabetes management
in school. Diabetes Educ. 34, 9961003
(2008).

Gray DL, Golden MP, Reiswerg J. Diabetes
care in schools: benefits and pitfalls of Public
Law 94-142. Diabetes Educ. 17, 33-36 (1991).

Gonder-Frederick LA, Zrebiec J,

Bauchowitz A et al. Detection of
hypoglycemia by children with Type 1
diabetes 6 to 11 years of age and their parents:
a field study. Pediatrics 121(3), E489-E495
(2008).

Cox DJ, Irvine A, Gonder-Frederick L,
Nowacek G, Butterfield J. Fear of
hypoglycemia: quantification, validation, and
utilization. Diabetes Care 10, 617-621 (1987).

The original publication introducing the
Hypoglycemia Fear Survey (HFS)
questionnaire describing its development
and initial testing, including a comparison
of HFS results in US and UK adults with
Type 1 diabetes.

Gonder-Frederick LA, Fisher CD,

Ritterband LM ez al. Predictors of fear of
hypoglycemia in adolescents with Type 1
diabetes and their parents. Pediatr. Diabetes 7,
215-222 (2006).

Wild D, von Maltzahn R, Brohan E,
Christensen T, Clauson P, Gonder-Frederick L.
A critical review of the literature on fear of
hypoglycemia in diabetes: implications for
diabetes management and patient education.
Patient. Educ. Couns. 68, 10-15 (2007).

Survey of available literature on the fear of
hypoglycemia, summarizing the results of
34 published studies and reviewing findings
relevant to interventions demonstrated to
have potential for reducing fear in

Type 1 patients.

Frier BM. Living with hypoglycaemia.

In: Hypoglycaemia in Clinical Diabetes (2nd
Edition). Frier BM, Fisher M (Eds).
JohnWiley and Sons, Chichester, UK
309-332 (2007).

Gonder-Frederick L, Schmidt K, Vajda K

et al. Psychometric properties of the
Hypoglycemia Fear Survey-II for adults with
Type 1 diabetes mellitus. Diabetes Care 34(4),
801-806 (2011).

Analysis of a large aggregated dataset of
studies using the HFS-II in adults with
Type 1 diabetes including factor analysis
supporting the two subscale structure of the
survey and item analysis evaluating
responses to individual items on

each subscale.

637



REVIEW Gonder-Frederick, Nyer, Shepard, Vajda & Clarke

33

34

35

36

37

38

39

40

41

42

638

Irvine A, Cox D, Gonder-Frederick L.
The Fear of Hypoglycaemia Scale.

In: Handbook of Psychology and Diabetes.
Bradley C (Ed.). Harwood Academic
Publishers, Amsterdam, the Netherlands,
133-155 (1994).

An early review of studies using the HFS-I
and findings regarding its
psychometric properties.

Hepburn DA, Deary IJ, MacLeod KM,
Frier BM. Structural equation modeling of
symptoms, awareness and fear of
hypoglycemia, and personality in patients
with insulin-treated diabetes. Diabetes Care

17(11), 1273-80 (1994).

Gonder-Frederick L, Cox D, Kovatchev B,
Schlundt D, Clarke W. A biopsychobehavioral
model of risk of severe hypoglycemia. Diabetes
Care 20(4), 661-669 (1997).

Gold AE, Frier BM, MacLeod KM,
Deary IJ. A structural equation model for
predictors of severe hypoglycaemia in patients

with insulin-dependent diabetes mellitus.

Diabetic Med. 14, 309-315 (1997).

Cox DJ, Gonder-Frederick L, Antoun B,
Clarke W, Cryer P. Psychobehavioral
metabolic parameters of severe hypoglycemic
episodes. Diabetes Care 13, 458—459 (1990).

A case study of increased fear of
hypoglycemia following an episode of severe
hypoglycemia resulting in subsequent

increase in glycosylated hemoglobin.

Cox DJ, Gonder-Frederick LA, Polonsky W
et al. A multi center evaluation of Blood
Glucose Awareness Training-I1. Diabetes Care
18(4), 523-528 (1995).

Cox DJ, Gonder-Frederick L, Polonsky W,
Schlundt D, Kovatchev B, Clarke W. Blood
Glucose Awareness Training (BGAT-2):
long-term benefits. Diabetes Care 24, 1-6
(2001).

Broers S, van Vliet KP, le Cessie S,
Spinhoven P, van der Ven NCW, Radder JK.
Blood glucose awareness training in Dutch

Type 1 diabetes patients: one-year follow-up.
Neth. ]. Med. 63(5), 164—169 (2005).

Johnson JA, Kotovych M, Ryan EA,

Shapiro J. Reduced fear of hypoglycemia in
successful islet transplantation. Diabetes Care
27, 624-625 (2004).

Thomas RM, Aldibbiat A, Griffin W,

Cox MAA, Leech NJ, Shaw JAM.

A randomized pilot study in Type 1 diabetes
complicated by severe hypoglycaemia,
comparing rigorous hypoglycemia avoidance
with insulin analogue therapy, CSII or
education alone. Diabet. Med. 24, 778783
(2007).

43

44

45

46

47

48

49

50

51

52

53

54

Gilbert RE, Fulcher G. Reduction in fear of
hypoglycemia in subjects with sub-optimally
controlled diabetes using a glargine
insulin-based treatment regimen.

Can. J. Diabetes. 32(2), 101-106 (2008).

Polonsky WH, Davis CL, Jacobson AM,
Anderson BJ. Correlates of hypoglycemic
fear in Type I and Type II diabetes
mellitus. Health Psychol. 11(3), 199-202
(1992).

Costea M, Tonescu-Tirgovite C, Chea D,
Mincu I. Fear of hypoglycemia in Type 1
(insulin-dependent) diabetic patients.
Romanian J. Intern. Med. 31, 291-295
(1993).

Irvine AA, Cox D, Gonder-Frederick L.

Fear of hypoglycemia: relationship to physical
and psychological symptoms in patients with
insulin-dependent diabetes mellitus. Health
Psychol. 11, 135-138 (1992).

Anderbro T, Amsberg S, Wredling R ez al.
Psychometric evaluation of the Swedish
version of the Hypoglycaemia Fear
Survey. Patient. Educ. Couns. 73, 127-131
(2008).

Beléndez M, Herndndez-Mijares A.

Beliefs about insulin as a predictor of fear
of hypoglycaemia. Chronic Iln. 5, 250-256
(2009).

Nixon R, Pickup JC. Fear of hypoglycemia in
Type 1 diabetes managed by continuous
subcutaneous insulin infusion: is it associated
with poor glycemic control? Diabetes Technol.
Ther. 13,93-98 (2011).

Shiu AT, Wong RY. Fear of hypoglycaemia
among insulin-treated Hong Kong Chinese
patients: implications for diabetes patient
education. Patient. Educ. Couns. 41, 251-261
(2000).

White NH, Johnson PD, Wolf FM,
Anderson BJ. Behaviors aimed at avoiding
hypoglycemia in adolescents with IDDM.
Diabetes 38(Suppl. 2), 8A (1989).

Green LB, Wysocki T, Reineck BM. Fear of
hypoglycemia in children and adolescents
with diabetes. /. Pediatr. Psychol. 15, 633—641
(1990).

Gonder-Frederick LA, Clarke WL,

Cox DJ. The emotional, social, and behavioral
implications of insulin-induced hypoglycemia.
Semin. Clin. Neuropsychiatry 2(1), 57—-65
(1997).

Marrero D, Guare JC, Vandagriff JL,
Fineberg NS. Fear of hypoglycemia in
parents of children and adolescents with
diabetes: maladaptive or healthy
response? Diabetes Educ. 23, 281-286
(1997).

Diabetes Manage. (2011) 1(6)

55

56

57

58

59

60

61

62

63

Clarke WL, Gonder-Frederick LA, Snyder AL,
Cox DJ. Maternal fear of hypoglycemia in
their children with insulin dependent diabetes
mellitus. /. Pediatr. Endocrinol. Metab. 11,
189-194 (1998).

Patton S, Dolan L, Henry R et al. Fear of
hypoglycemia in parents of young children
with Type 1 diabetes mellitus. /. Clin. Psychol.
Med. Settings 15(3), 252-259 (2008).

Adaptation of the parent’s HFS for parents
of young children, including preschool age
children and presentation of psychometric

analysis for the adapted scale.

Miiller-Godeffroy E, Treichel S, Wagner VM.
Investigation of quality of life and family
burden issues during insulin pump therapy in
children with Type 1 diabetes mellitus — a
large-scale multicentre pilot study. Diabetic

Med. 26(5), 493-501 (2009).

Haugstvedt A, Wentzel-Larsen T, Graue M,
Sovik O, Rokne B. Fear of hypoglycaemia in
mothers and fathers of children with Type 1
diabetes is associated with poor glycaemic
control and parental emotional distress: a
population-based study. Diabet. Med. 27,
72-78 (2010).

One of the very few comparisons of fear of
hypoglycemia in mothers and fathers of
children with Type 1 diabetes as well as
findings relevant to the implication of fear of
hypoglycemia on quality of life in parents and
diabetes control in pediatric Type 1 patients.

Jaser SS, Whittemore R, Ambrosino JM,
Lindemann E, Grey M. Coping and
psychosocial adjustment in mothers of young
children with Type 1 diabetes. Child. Health
Care 38(2), 91-106 (2009).

Nordfeldt S, Ludvigsson J. Fear and other
disturbances of severe hypoglycaemia in
children and adolescents with Type 1 diabetes
mellitus. /. Pediatr. Endocrinol. Metab. 18,
83-91 (2005).

Kamps JL, Roberts MC, Varela RE.
Development of a new fear of hypoglycemia
scale: preliminary results. /. Pediatr. Psychol.
30, 287-291 (2005).

Varni JW, Burwinkle TM, Seid M, Skarr D.
The PedsQL 4.0 as a pediatric population
health measure: feasibility, reliability and
validity. Ambul. Pediatr. 3(6), 329-341
(2003).

Varni JW, Limbers CA, Burwinkle TM.
How young can children reliably and validly
self-report their health-related quality of life?:
An analysis of 8,591 children across age
subgroups with the PedsQL 4.0 Generic Core
Scales. Health Qual. Life Outcomes 5, 1
(2007).

future science group



64

65

66

67

68

69

fsg

Assessing fear of hypoglycemia in children with Type 1 diabetes & their parents

Riley AW. Evidence that school-age children
can self-report on their health. Ambul.
Pediatr. 4(4), 371-376 (2004).

Spielberger CD, Jacobs G, Crane R ¢z al.
State-Trait Personality Inventory. University 70
of South Florida Human Resources Institute,

Tampa, FA, USA (1979).

Anderson BJ, Auslander WF, Jung KC,

Miller JP, Satiago JV. Assessing family sharing

of diabetes responsibilities. /. Pediatr. Psychol. 71
15(4), 477-492 (1990).

Karvonen M, Pitkaniemi J, Tuomilehto J.

The Finnish Childhood Diabetes Registry

Group. The onset age of Type 1 diabetes in 72
Finnish children has become younger.

Diabetes Care 22(7), 1066-1070 (1999).

Weets I, Rooman R, Coeckelberghs M ez al.

The age at diagnosis of Type 1 diabetes

continues to decrease in Belgian boys but not

in girls: a 15-year survey. Diabetes Metab. Res.

Rev. 23(8), 637-643 (2007).

Barnard K, Thomas S, Royle P, Noyes K, 73
Waugh N. Fear of hypoglycaemia in parents

of young children with Type 1 diabetes:

a systematic review. BMC Pediatr. 10(50),

(2010).

The most recent review of fear of 74
hypoglycemia in parents and study findings
regarding its impact on quality of life in

future science group

parents and diabetes control in children.
Highlights the lack of research into
interventions to reduce fear of hypoglycemia
in pediatric Type 1 diabetes.

Wadwa RP, Fiallo-Scharer R, Vanderwel B,
Messer LH, Cobry E, Chase HP. Continuous
glucose monitoring in youth with Type 1
diabetes. Diabetes Technol. Ther. 11(Suppl. 1),
S$83-S91 (2009).

Halford J, Harris C. Determining clinical and

psychological benefits and barriers with
continuous glucose monitoring therapy.

Diabetes Technol. Ther. 12(3), 201-205 (2010).

Weinzimer S, Xing D, Tansey M et al.
FreeStyle navigator continuous glucose
monitoring system use in children with

Type 1 diabetes using glargine-based multiple
daily dose regimens: results of a pilot trial
diabetes research in children network
(DirecNet) study group. Diabetes Care 31(3),
525-527 (2008).

Schachinger H, Hegar K, Hermanns N ¢z /.
Randomized controlled clinical trial of blood
glucose awareness training (BGAT III) in
Switzerland and Germany. /. Behav. Med.
28(6), 587-594 (2005).

Snoek FJ, van der Ven NCW, Twisk JWR
et al. Cognitive behavioral therapy (CBT)
compared with blood glucose awareness

www.futuremedicine.com

REVIEW

training (BGAT) in poorly controlled Type 1
diabetic patients: long-term effects on HbAlc
moderated by depression. A randomized
controlled trial. Diabetic Med. 25, 1337-1342
(2008).

75 Kanc K, Kastrin A, Kastrin M, Gonder-
Frederick L. Fear of Hypoglycaemia — how to
identify patients at risk in a routine clinical
practice? Presented at: 46th Annual Meeting of
the European Association for the Study of
Diabetes (EASD), Stockholm, Sweden 20-24
September 2010.

76 Cooke D, Hurel SJ, Casbard A ez al.
Randomized controlled trial to assess the
impact of continuous glucose monitoring on
HbAIc in insulin-treated diabetes (MITRE
Study). Diabetic Med. 26(5), 540-547
(2009).

77 Shiu AT, Wong RY. Reliability and validity of
the Chinese version of the worry scale. Public
Health Nurs. 21(3), 257-265 (2004).

78  Anderbro T, Amsberg S, Adamson U ez al.
Fear of hypoglycaemia in adults with Type 1
diabetes. Diabet. Med. 27(10), 1151-1158
(2010).

m Website

101 Multi-Health Systems Inc. Psychological
Assessments and Services
www.mhs.com

639



