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Problem: Fear of hypoglycemia is a significant concern for parents of children/ adolescents with type 1 diabetes.
Although some studies have explained the parental fear of hypoglycemia, the related factors were yet to be de-
termined. This systematic review aims to identify the related factors of fear of hypoglycemia in the parents of
children and adolescents with type 1 diabetes and provide a theoretical basis for further intervention.
Eligibility criteria: PubMed, MEDLINE, EMBASE, Scopus, CINAHL, EBSCO, Web of Science, and Cochrane Library
were systematically searched from 2010 to 2021. Studies evaluating the fear of hypoglycemia of parents and
its associated factors were included.

Sample: Twenty-three observational articles met the criteria.

Results: Significant associations were found between fear of hypoglycemia and specific factors, including moth-
erhood, nocturnal hypoglycemia, and the number of blood glucose monitoring. Psychological factors, including
anxiety, depression, pediatric parenting stress, mindfulness, self-efficacy, quality of life, and sleep disorders,
were conclusive and associations with parental fear of hypoglycemia.

Conclusions: Understanding parental fear of hypoglycemia can help parents prevent potential problems in diabe-
tes management, thus promoting children's growth. According to current evidence, effective targeted interven-
tions based on modifiable relevant factors can be developed to reduce the fear of hypoglycemia in parents while
maintaining optimal blood glucose control in children/ adolescents.

Implications: Health professionals should pay more attention to the mental health of parents, and parents should
be involved in the care plan and have the opportunity to discuss their fear of hypoglycemia in the most appropri-
ate way to manage type 1 diabetes.

RTICLE INFO ABSTRACGCT
cle history:
=ived 21 January 2022

© 2022 Elsevier Inc. All rights reserved.

pduction

(Brown et al., 2021), hypoglycemia still affects the lives of young pa-
tients and their parents, who play an essential role in the daily manage-

Type 1 diabetes (T1D) is one of the most frequent chronic endocrine
zases in children and adolescents. Its incidence rates continue to in-
e worldwide (Patterson et al., 2019). Hypoglycemia is the most
mon acute complication in children with T1D and a significant ob-
2 to achieving optimal glucose control (Haynes et al., 2019). Chil-
= have a higher incidence of severe hypoglycemia when compared
adults with T1D (Sundberg & Forsander, 2014). Although Modern
es technology provides more flexible diabetes management
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ment of T1D (Sundberg & Forsander, 2014; Urakami, 2020). In addition,
hypoglycemia events are distressing because they are unpredictable, ac-
companied by uncomfortable counter-regulatory and neuroglycopenic
symptoms, increase the troublesome neurological sequelae, and can
be life-threatening in severe cases (Sundberg & Forsander, 2014).

It is no surprise that fear of hypoglycemia (FOH) is common for
children with T1D and their parents, given its frequent occurrence and
potentially life-threatening consequences (Barnard et al., 2010). Fur-
thermore, the 2018 American Diabetes Association and International
Society for Pediatric and Adolescent Diabetes (ISPAD) guidelines recom-
mend that glycated hemoglobin A;. (HbA;.) be kept below 7% (<53
mmol/mol) (Wolfsdorf et al., 2018). FOH was described as severe
anxiety-like symptoms related to blood glucose management and
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hypoglycemic avoidance behavior (Abitbol & Palmert, 2021 ). The prev-
alence of FOH in parents is very high and can be higher than for the pa-
tients (Abitbol & Palmert, 2021; Barnard et al., 2010). For parents,
concern about hypoglycemia episodes is a common unmet need related
to increased emotional distress and poorer quality of life (Abitbol &
Palmert, 2021; Barnard et al., 2010; Patton et al., 2007). Although psy-
chological interventions for FOH have been extensively studied for
adults with T1D, there is currently little evidence to support specific
psychological interventions for parents experiencing FOH. To develop
more effective interventions for this population, we must first under-
stand the psychological processes and related influencing factors of pa-
rental FOH.

To our knowledge, three reviews examined the FOH in parents of
children/ adolescents with T1D, but one of them was a systematic re-
view (Barnard et al., 2010; Driscoll et al., 2016; Gonder-Frederick
etal, 2011). Gonder-Frederick et al. (2011) and Driscoll et al. (2016)
briefly summarized the literature on parental FOH, but lacked a system-
atic method to identify or analyze the data. Barnard et al. (2010) re-
viewed the factors associated with FOH in parents of children under
12 years of age with T1D, presenting the results of eight studies pub-
lished before 2010. This review suggests that parental FOH was associ-
ated with parental gender, the severity of hypoglycemic episodes,
location of hypoglycemic episodes, anxiety, and depression. However,
most of the included studies were conducted in the United States, and
only a few reports investigated this topic in Norway and Germany.
Therefore, these reviews have limitations on the related factors of pa-
rental FOH globally. Up to date, much new literature has been published
since 2010, some of which are consistent with previous evidence, others
are controversial, and some new influencing factors have also been in-
cluded to explore. All results are not always decisive and consistent be-
cause of different methodological designs, populations, and quality. It is
necessary to update all the evidence to draw more definite conclusions.

Hence, the present study sought to expand on the findings of
Barnard et al. (2010) by assessing the related factors of FOH in the par-
ents of children and adolescents with T1D. Specifically, we systemati-
cally reviewed the literature in this area and analytically evaluated the
relationship between parental FOH and sociodemographic factors, his-
tory of hypoglycemic episodes, disease and treatment factors, and psy-
chological factors.

Methods

This systematic review has been registered in the international pro-
spective register of systematic reviews (registration no. 42021271375).
Results are reported according to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) standards (Page et al.,
2021) (Supplementary File 1).

Search strategy and selection

Eight databases (PubMed, MEDLINE, EMBASE, Scopus, CINAHL,
EBSCO, Web of Science, and Cochrane Library) were searched from
January 01, 2010 to August 01, 2021. A coherent search strategy was
designed by combining medical subject heading (MeSH) terms with
free text terms after consultation with a professional librarian to achieve
maximum search citation retrieval. The search algorithm included
all possible combinations of keywords from the four groups: fear
(i.e., anxiety or afraid or scare or worry or burden or concern), hypogly-
cemia, parents (i.e., mothers or fathers or family or caregivers) and type
1 diabetes. Table 1 documents the search algorithm in PubMed.

The titles and abstracts of the literature were screened. The full text
of papers that seemed to fulfill the inclusion and exclusion criteria were
selected by two reviewers independently. Disagreements were
rechecked and discussed with a third reviewer until a consensus was
reached.
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Table 1
Search terms used for literature searching in PubMed.

1 “Fear"[Mesh] or “Anxiety”[Mesh] or Fear* or Angst or Nervousness or Hyper-
vigilance or Anxiousness or “Social Anxiety” or “Anxiety, Social” or “Social
ieties” or Afraid or Scare or Worry or Burden or Concern
“Hypoglycemia”[Mesh] or “Postprandial Hypoglycemia” or “Hypoglycemia,
Postprandial” or “Reactive Hypoglycemia” or “Hypoglycemia, Reactive” or
“Fasting Hypoglycemia” or “Hypoglycemia, Fasting” or “Postabsorptive H
glycemia” or Glucopenia or Glycopenia or hypoglyc*

“Parents”[Mesh] or “Mothers”[Mesh] or “Fathers”[Mesh] or “Family”[Mesh]
“Caregivers"[Mesh] or Parent* or “Parenthood Status” or “Status, Parenthood”
or “Step-Parents” or “Step Parents” or “Step-Parent” or Stepparent or Steppar-
ents or “Parental Age” or “Age, Parental” or “Ages, Parental” or “Parental
or mother” or “Mothers’ Clubs” or “Mother's Clubs” or “Mothers Clubs” or
“Mothers' Club” or Father* or Famil* or “Family Life Cycles” or “Life Cycle,
Family” or “Family Life Cycle” or “Family Members” or “Family Member” or
Stepfamily or Stepfamilies or “Family, Reconstituted” or “Reconstituted Fami-
lies” or “Reconstituted Family” or Filiation or “Kinship Networks” or “Kinship
Network” or “Network, Kinship” or “Networks, Kinship” or Relatives or
“Extended Family” or “Extended Families” or “Families, Extended” or “Family,
Extended” or “Family Research” or “Research, Family” or Caregiver or carer*
“Care Givers" or “Care Giver” or “Spouse Caregivers” or “Caregiver, Spouse” or
“Caregivers, Spouse” or “Spouse Caregiver” or “Family Caregivers” or “Caregi
Family"” or “Caregivers, Family” or “Family Caregiver” or Maternal or paternal
“Diabetes Mellitus, Type 1"[Mesh] or “Diabetes Mellitus, Insulin-Dependent™
“Diabetes Mellitus, Insulin Dependent” or “Insulin-Dependent Diabetes
Mellitus” or “Diabetes Mellitus, Juvenile-Onset” or “Diabetes Mellitus, Juvenile
Onset” or “Juvenile-Onset Diabetes Mellitus” or IDDM Or “Juvenile-Onset
Diabetes” or “Diabetes, Juvenile-Onset” or “Juvenile Onset Diabetes” Or “Dial
tes Mellitus, Sudden-Onset” or “Diabetes Mellitus, Sudden Onset” or “Sudden-
Onset Diabetes Mellitus” or “Type 1 Diabetes Mellitus” or “Diabetes Mellitus,
Insulin-Dependent, 1" or “Insulin-Dependent Diabetes Mellitus 1" or “Insulin
Dependent Diabetes Mellitus 1" or “Type 1 Diabetes” or “Diabetes, Type 1" or
“Diabetes Mellitus, Type I" or “Diabetes, Autoimmune” or “Autoimmune Dial
tes” or “Diabetes Mellitus, Brittle” or “Brittle Diabetes Mellitus” or “Diabetes
Mellitus, Ketosis-Prone” or “Diabetes Mellitus, Ketosis Prone” or “Ketosis-Prone
Diabetes Mellitus”
5 land2and3and 4

N

w
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Inclusion and exclusion criteria

Participants: Studies involving parents/caregivers of children/a
lescents aged 0-18 years with T1D were eligible. No restrictions on
rental age, ethnicity, or geographic location.

Exposures: Studies assessing parental FOH and its associated fa
were considered eligible. '

Outcome: Outcomes of interest included change in parental F
Studies that did not include parental FOH as the primary result or
not provide data were excluded.

Type of Studies: All observational studies with a cohort, case-con
or cross-sectional design. Original research is written in English. Qu
tative research and “non-research” articles, such as meta-analysis,
tematic review, conference abstracts, letters, commentaries, c
reports, protocol, and editorials, were excluded.

Quality assessment criteria

The quality of all articles included was evaluated using the Joa
Briggs Institute (JBI) critical appraisal tools for cross-sectional and p
spective cohort studies by researchers independently (Institute, 2017
All entries on the list were ranked as “yes”, “no”, “unclear”, or “not appli-
cable”. When there was disagreement about the quality of the article, 2
third reviewer was invited to participate in the discussion and crea
consensus. The studies were classified as high, medium, or low quality.
The quality score was reduced if the paper did not report subjects and
settings and inclusion criteria, the confounding factors were not identi-
fied, the questionnaire failed verification, or the appropriate statistical
analysis was not used. The quality of the literature was divided as fol-
lows: high (> 5 times of “yes” score), moderate (3-5 times of “yes™
score), or low (0-2 times of “yes” score) methodological quality
(Liberali et al., 2021).
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extraction and analysis

One reviewer independently extracted data on the characteristics of
studies, and a second reviewer analyzed the data. From the included
icles, we recorded the general aspects (authors, publication date and
e, primary objective, and design type) and characteristics of the study
ation (number, gender, age, course of disease, HbA, ., and FOH mea-
ment tools). Nearly half of the articles included in this review were
elation analysis and univariate analysis, lacking relevant data for
-analysis. Secondly, it was not possible to make adequate compari-
between the studies and provide a quality assessment because of
heterogeneity of the studies in terms of design, objectives, variables,
outcome measures. Statistical pooling of data (meta-analysis) was
possible either. Therefore, the data synthesis is presented narratively.
re was a significant correlation between parental FOH and potential
rs or results if p < 0.05. The interpretations of the correlation strength
based on the correlation coefficients (r) for large (r > 0.5), medium
= 0.3-0.49), and small (r = 0.1-0.29) correlations (Cohen, 1992).

ts
ly selection

Fig. 1 details the citation search and selection process. A total of 1607
icles were initially identified from databases, 857 were excluded
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because of duplication, and 638 papers were banned after the title and
abstract screening. A total of 112 full-text articles were then scrutinized.
After full-text evaluation, 23 articles met the eligibility criteria and were
included in the review.

Study characteristics

Table 2 summarizes the main characteristics of the studies. The stud-
ies included cross-sectional studies (n = 17, 73.91%) and prospective
cohort studies (n = 6,26.09%). Most studies (n = 16, 69.57%) used mul-
tivariate analyses, while others involved univariate analyses (n = 7,
30.43%). These studies were conducted in America (n = 8, 34.78%),
Europe (n = 8, 34.78%), Australia (n = 4, 17.39%), Asia (n = 2,
8.70%), and Canada (n = 1, 4.35%). Among the included studies,
95.65% (n = 22) included mostly mothers, and one included only
mothers (Freckleton et al., 2014). The sample size in each study ranged
from 16 to 549 parents. According to JBI critical appraisal tools, seven
studies were classified as high quality (Aalders et al., 2018;
Haugstvedt et al., 2010; Herbert, Monaghan, et al., 2015; Johnson,
et al., 2013; Patton et al., 2011; Van Name et al., 2018; Viaene et al.,
2017), 15 as medium quality (Abitbol & Palmert, 2021; Amiri et al.,
2018; Burckhardt et al., 2019; Freckleton et al., 2014; Haugstvedt,
et al., 2015; Herbert, Clary, et al.,, 2015; McConville et al., 2020;
Muradoglu et al., 2021; Ng et al., 2019; Pate et al., 2019; Patton et al.,
2017; Sandy et al., 2019; Shepard et al., 2014; Van Gampelaere et al.,

n =23

P
\
_5 Total manuscripts identified (n = 1607),
® PubMed n=106, Embase n=124, Scopus
sf—_: n=543, Web of Science n=197,
t Cochrane Library n=88, EBSCO n=124,
s CINAHL n=106, MedLine n=182)
e 4
-
P Records excluded (duplicates)
n =857
G
£ v
<
[ Records screened after duplicates
a removed, n=750
SEEE
f Studies excluded at title and
—_— 'L abstract, n=638
Z g
% Full-text articles assessed for
= eligibility, n=112
= Full-text articles excluded
with reasons (n=89):
— Qualitative research (n=2)
Protocol, comment, letters,
() > conference abstract, case
report (n=53)
= Intervention studies (n=22)
- Review (n=3)
—3 The data wasn’t complete
= v (n=1)
FOH wasn’t the main
Studies included in synthesis, outcomes (n=8)

.

Fig. 1. Citation retrieval and handling process.
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Table 2
characters of the included articles (n = 23).
Study characteristics n
Type of study
Cross-sectional 17
Prospective cohort 6
Data analyses
Multivariate 16
Only univariate 7
Continent
America 8
Europe 8
Australia 4
Asia 2
Canada 1
Gender of parents in the study
Mothers and fathers 22
Only mothers 1
Number of parents in the study
0-100 10
101-200 10
201-300 2
>300 1

2019; Youngkin et al., 2021), and one study as low quality (Hawkes
et al., 2014). The study characteristics and demographic of the partici-
pants of the included studies of studies were shown in Tables 3 and 4.

Sociodemographic factors

The gender of the parents and children

No associations were found between children's gender and the pa-
rental FOH in five studies (Aalders et al., 2018; Hawkes et al., 2014;
Van Gampelaere et al., 2019; Viaene et al., 2017; Youngkin et al.,
2021). Results regarding differences in FOH levels between mothers
and fathers were conflicting. Most studies noted that Hypoglycemia
Fear Survey - parent (HFS-P) total and/or behavior subscale scores
were higher in mothers (p < 0.05) (Amiri et al., 2018; Haugstvedt
et al., 2015; Pate et al., 2019), and no difference in the worry subscale
scores. Another study of children and adolescents (1-15 years old) re-
ported that mothers' scores were higher in both subscales (HFS-Worry
p = 0.048, HFS-Behavior p < 0.001) (Haugstvedt et al., 2010). Whereas
the other three described a nonsignificant association or between-
group difference between parental gender and FOH (Abitbol &
Palmert, 2021; Hawkes et al., 2014; Viaene et al., 2017).

The age of parents and children

Only one study reported that the age of parents was negatively cor-
related with FOH (p = 0.006) (Aalders et al., 2018). The link between
children/adolescents' age on parental FOH has been studied extensively
(n = 14), but no consensus. Four studies found that parents of children
take more actions to avoid hypoglycemia than parents of adolescents
(r = —0.21 to —0.40, p < 0.05) (Haugstvedt et al., 2015; Herbert,
Clary, etal,, 2015; Pate et al., 2019; Shepard et al., 2014). Two studies re-
ported that the younger the child, the higher worry scores (r = —0.21,
p < 0.05) (Herbert, Monaghan, et al., 2015) or a tendency to be higher
(p = 0.07) (Patton et al., 2017) in parents. In addition, Hawkes et al.
(2014) mentioned that the FOH among parents of children aged 6-11
years was higher than that of parents of children/adolescents aged
0-5 (p = 0.025) and 12 years and older (p = 0.003). However, no dif-
ference in parental FOH associated with children's age was reported in
seven studies (Aalders et al., 2018; Abitbol & Palmert, 2021;
Haugstvedt et al., 2010; Van Gampelaere et al., 2019; Van Name et al.,
2018; Viaene et al.,, 2017; Youngkin et al., 2021).

Socioeconomic factors
Four studies discussed whether or not parental FOH was associated
with socioeconomic factors (Aalders et al., 2018; Abitbol & Palmert,
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General aspects of the included articles (n = 23).

Author/Date

Study objective

Design

Haugstvedt et al.,
2010, Norway

Patton et al., 2011,
USA

Johnson et al.,
2013, Australia

Freckleton et al.,
2014, Australia

Shepard et al.,
2014, USA
Hawkes et al.,

2014, Ireland

Herbert,
Monaghan,
et al, 2015, USA

Herbert, Clary,
et al., 2015, USA

Haugstvedt et al.,
2015, Norway
Patton et al., 2017,

USA

Viaene et al., 2017,
Belgium

Amiri et al., 2018,
Iran

Aalders et al.,
2018,
Netherlands

Van Name et al.,
2018, USA
Van Gampelaere

et al., 2019,
Belgium

Pate et al., 2019,
Slovenia

Burckhardt et al.,
2019, Australia

Ng et al., 2019, UK
Sandy et al., 2019,

Australia

Youngkin et al.
2021, USA

McConville et al.,
2020, USA

Examine the association between parental
FOH and (i) the prevalence of
hypoglycemia and diabetes treatment
factors in children with T1D and (ii)
emotional distress in mothers and fathers.
Examine pediatric parenting stress and
psychological correlates of parenting stress
in a sample of parents of young children
with T1D.

Evaluate the association between FOH,
episodes of hypoglycemia, and quality of life
in children with T1D and their parents.
Examine the relationship between maternal
beliefs about diabetes, concerns about
glycemic control, and adherence to
recommended blood glucose levels in
young children with T1D.

Explore underlying constructs of the HFS for
parents (PHFS) and children (CHFS).
Determine if parental FOH is associated
with worse glycemic control and increased
resource utilization and identify risk factors
for increased FOH.

Investigate sleep characteristics among
parents of children with T1D and
relationships among parents' sleep quality,
hypoglycemia worry, and diabetes
self-efficacy.

Examine the relationship among child
school/daycare functioning, parent FOH and
parent T1D related quality of life.

Examine the psychometric properties of the
HFS-P version

Update the psychometric properties of the
HFS-P-YC and measure parents' FOH for
young children using an insulin pump.
Extend current knowledge of parenting
stress and FOH in parents of children with
T1D

Determine the level of FOH, pediatric
parenting stress, and self-efficacy in parents
of children with T1D

Identify the sociodemographic and clinical
correlates of FOH among parents of children
with T1D and examine the relationships
between parental FOH, mindfulness, and
mindful parenting.

Identify FOH associations with demographic
and clinical characteristics and explore the
influencing factors of parents' FOH.

The predictive role of parental mindfulness
for daily diabetes-related worries was
examined, its impact on protective
parenting behaviors, and its buffering role
in the relationship between daily worries
and protective parenting behaviors.
Explored the association between parental
FOH, anxiety, and subjective well-being in
parents of children with T1D

Evaluate the effect of CGM on psychosocial
outcomes in a T1D pediatric
population-based sample.

Evaluate the effects of CGM on patient and
carer well-being, FOH, and glycemic control.
Determine patient/carer expectations of
CGM and short-term satisfaction to assess
the efficacy of CGM in improving: FOH and
glycaemic control.

Examined parental HF in the T1D
recent-onset period and evaluated whether
CGM adoption relates to improved
outcomes of parental HF.

Examined the trajectory of parental
hypoglycemia worry in families of children
with recent-onset T1D and the effects of

Cross-s

Cross-sects

Prospective
study

Cross-secti

Cross-secti

Cross-secti

Cross-sectional

Cross-sectiona

Cross-sectiona’

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Prospective
cohort study

Prospective
cohort study
Prospective
cohort study

Prospective
cohort study

Prospective
cohort study
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Table 3 (continued)

Author/Date Study objective Design

baseline parental depression on parents'
trajectory of HFS-Worry.

Explore the associations between parental
FOH and their general anxiety level,
particularly their attitudes toward and
thoughts on glucagon administration.
Determine the extent of FOH among parents Cross-sectional
of children with T1D

and to identify factors associated with

greater FOH.

Muradoglu et al., Cross-sectional

2021, Turkey

Abitbol & Palmert,
2021, Canada

reviations: FOH (fear of hypoglycemia); HbA,. (Hemoglobin A;.); HFS-P
{Hypoglycemia Fear Survey-Parent); HFS-P-YC (Hypoglycemia Fear Survey-Young
Children); CSII (continuous subcutaneous insulin infusion); T1D (type 1 diabetes);
NBGM (Nocturnal blood glucose monitoring); CGM (Continuous Glucose Monitoring);
HF (hypoglycemia fear).

2021; Amiri et al., 2018; Youngkin et al., 2021). Only one study found
that parental FOH had an inverse relationship to education level (p =
0.018) (Aalders et al., 2018). In three studies that assessed the associa-
tion between ethnicity and parental FOH (Aalders et al., 2018; Abitbol
& Palmert, 2021; Youngkin et al., 2021), two indicated that parents
with non- nationality predicted higher FOH (p = 0.003, p = 0.022)
ders et al., 2018; Abitbol & Palmert, 2021).

Bl
ric description of the study population of the included articles (n = 23).
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History of hypoglycemic episodes

Frequency and severity of hypoglycemic episodes

In total, seven studies examined the association between the fre-
quency of children's hypoglycemic episodes and parental FOH. The ma-
jority (n = 5) reported a nonexisting association (Amiri et al., 2018;
Haugstvedt et al., 2015; Hawkes et al., 2014; Shepard et al., 2014; Van
Name et al., 2018). Two studies reported the frequency of hypoglycemia
during the investigation was only positively correlated with the HFS-P
total or worry subscale scores (p < 0.05) (Abitbol & Palmert, 2021;
Haugstvedt et al., 2010).

Three studies have confirmed the relationship between the severity
of children's hypoglycemic episodes and parental FOH (Abitbol &
Palmert, 2021; Johnson et al., 2013; Pate et al., 2019). Parental FOH
seems more likely to be triggered by the severity of hypoglycemic epi-
sodes, especially in children with seizures or unconsciousness (p <
0.05). However, five studies found no association between parental
FOH and the severity of hypoglycemia (Aalders et al, 2018;
Haugstvedt et al., 2010; Hawkes et al., 2014; Muradoglu et al., 2021;
Van Name et al., 2018).

Nocturnal hypoglycemia and hypoglycemia in public

Four papers investigated the association between the nocturnal hy-
poglycemia and parental FOH (Abitbol & Palmert, 2021; Haugstvedt
etal., 2010; Pate et al., 2019; Van Name et al., 2018), three of which re-
ported a moderate and significant correlation or a group difference (p <

First Author/Date Sample characteristics

FOH measurement

Number of Participants Female Children age Duration of child's ~ HbA;¢ (%) ook
parents/caregivers (years) diabetes (years)
(%)
Children Parents/caregivers
Haugstvedt et al., 2010, Norway 115 200 51 106 + 3.6 39429 81410 HFS-P
Patton et al., 2011, USA 39 39 82 51411 unclear 86+13 HFS-P-YC
Johnson et al., 2013, Australia 196 325 47 11.83 £37 479+ 35 80+09 HFS-98
Freckleton et al,, 2014, Australia 71 7 100 8.0 + 2.67 314235 8.1+141  HFS-P
Shepard et al., 2014, USA 259 250 88 10.56 + 3.31 524+ 328 8.01 +0.97 HFS-P; HFS-C
Hawkes et al,, 2014, Ireland 106 106 69 11137 48 +32 79+08 HFS-P-YC
Herbert, Monaghan, et al,, 2015, 134 134 90 533+ 134 2,00+ 1.24 8.13+ 0.88 HFS-P-YC-W
USA
Herbert, Clary, et al., 2015, USA 134 134 90 533+ 134 2.00 +1.24 654 +£9.0  HFS-P-YC
(mmol/L)
Haugstvedt et al., 2015, Norway 102 176 52 114 +£29 39+29 82+10 HFS-P
Patton et al., 2017, USA 116 116 93 52413 unclear 82+1.1 HFS-P-YC
Wiaene et al., 2017, Belgium 63 63 84 1236 +£3.9 4.07 £ 2.61 828 +£1.07 HFS-P
Amiri et al., 2018, Iran 61 101 59 92+20 387 £ 245 94+ 18 HFS-P
(months)
Aalders et al., 2018, Netherlands 194 421 85 113 +£35 46 £3.7 78+12 HFS-P-W
Wan Name et al., 2018, USA 549 549 unclear 52+12 24+£10 82+ 1.1. HFS-P-W
Wan Gampelaere et al., 2019, 40 56 64 8944123 484 +29.7 6.87 + 0.63  HFS-P-YC
Belgium (months) (3-item)
et al., 2019, Slovenia 125 199 60 124 £ 3.0 49+28 76+ 09 HFS-P
Burckhardt et al., 2019, Australia 38 60 unclear 133 £ 42 50+44 84 HFS-C; HFS-P
Nget al, 2019, UK 16 16 unclear 135 7.6 609 + 146 HFS-P
(mmol/mol)
Sandy et al,, 2019, Australia 15 40 unclear 144 £33 68 £ 5.1 8817 HFS-P
gkin et al. 2021, USA. 60 101 88 75+14 70+ 14 47 £33 HFS-P
onville et al., 2020, USA. 128 128 875 7.46 + 134 469 +3.24 758 & 1.32  HFS-P-W
doglu et al., 2021, Turkey 68 68 51.5 9.5+ 41 29+22 76+ 14 HFS-P
atbol & Palmert, 2021. Canada 264 207 38 12+35 59+39 80+13 HFS-P

emia Fear Survey-Young Children).

jations: HbA; ¢ (hemoglobin A;); FOH (fear of hypoglycemia); SLC (seizures or loss of consciousness); HFS-P (Hypoglycemia Fear Survey-Parent); HFS-P-W (The Worry subscale of
ycemia Fear Survey-Parent); HFS-C (Hypoglycemia Fear Survey-Children); HFS-P-YC (Hypoglycemia Fear Survey-Young Children); HFS-P-YC-W (The Worry subscale of
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0.05) (Abitbol & Palmert, 2021; Pate et al., 2019; Van Name et al., 2018),
while another described a nonsignificant association or between-group
difference (Haugstvedt et al., 2010). One study found that 54% and 47%
of parents were “frequently” or “almost always” concerned about their
child having a low blood glucose while asleep and their child not recog-
nize a low glucose (Van Name et al., 2018), suggesting that parents were
most worried about children's hypoglycemia at night (Abitbol &
Palmert, 2021; Van Name et al., 2018).

Abitbol and Palmert (2021) examined parental FOH in association
with the location of hypoglycemia episodes, which unanimously
showed that parental FOH was higher when children experienced hy-
poglycemia episodes in particular social situations and public. Nearly
one in five parents would rather keep their children's blood glucose
levels high when the children were alone.

Disease and treatment factors

The course of type 1 diabetes, complications, and number of blood glucose
monitoring

No association between the course of T1D and parental FOH has
been reported in six studies (Aalders et al., 2018; Freckleton et al.,
2014; Haugstvedt et al., 2010; Haugstvedt et al., 2015; Shepard et al.,
2014; Viaene et al., 2017). However, Pate et al. (2019) reported that par-
ents of children with a longer duration of T1D worry more about hypo-
glycemia (r = 0.21, p < 0.05), and two other studies said similar results
(p <0.05) (Amiri et al., 2018; Van Gampelaere et al., 2019). Haugstvedt
etal. (2010) have reported that the worry subscale scores were related
to comorbid physical diseases or mental disorders in children with T1D.

To date, the relationship between the number of blood glucose mon-
itoring and parental FOH has been confirmed more extensively (p <
0.05) (Aalders et al., 2018; Abitbol & Palmert, 2021; Haugstvedt et al.,
2010; Haugstvedt et al., 2015; Herbert, Monaghan, et al., 2015; Pate
etal,, 2019; Van Name et al., 2018). Two studies reported that HFS-P be-
havioral subscale scores were significantly higher among mothers who
measured blood glucose more than 7 times/day compared with those
who counted 4-6 times or less than 3 times a day (Haugstvedt et al.,
2010; Haugstvedt et al., 2015), which may indicate that FOH caused par-
ents to take more action to prevent severe hypoglycemia. Additionally,
four studies reported that the worry subscale score was related to the
number of daily blood glucose monitoring (p < 0.05) (Aalders et al.,
2018; Herbert, Monaghan, et al., 2015; Pate et al., 2019; Van Name
etal, 2018).

Glycemic control

In total, 14 out of 23 studies assessed the link between children's gly-
cemic control and parental FOH, and almost all studies used HbA; as
the primary indicator of children's glycemic control. Nevertheless, the
associations were often contradictory; three studies separately proved
that children's HbA,. was positively related to parental HFS-P worry
subscale scores (p < 0.05) (Haugstvedt et al., 2010; Pate et al., 2019)
or total scales scores (r = 0.28, p < 0.05) (Hawkes et al., 2014; Pate
et al., 2019), whereas other studies failed (Aalders et al., 2018; Abitbol
& Palmert, 2021; Amiri et al.,, 2018; Haugstvedt et al., 2015; Johnson
et al.,, 2013; Shepard et al., 2014; Van Gampelaere et al., 2019; Van
Name et al., 2018). One study found that the relationship between pa-
rental FOH and HbA,. was mediated by parental stress (Viaene et al.,
2017). Two papers explored the association between average blood
glucose level and parental FOH (Freckleton et al., 2014; Patton et al.,
2017). Freckleton et al. (2014) found a significant positive correlation
between parental HFS-P behavioral subscale scores of children under
13 years of age and children's average blood glucose level (¥ = 0.257,
p = 0.01), prompting parents to take more actions to prevent hypogly-
cemia. Another study found that the HFS-P worry subscale scores were
significantly negatively associated with children's average blood glu-
cose (r = —0.267, p = 0.01) and the percentage of extremely high
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glucose levels (>13.9 mmol/L,r = —0.227, p = 0.03), and positively
sociated with the percentage of glucose levels within the target ra
(3.9 to 10.0 mmol/L, r = 0.274, p = 0.008) (Patton et al., 2017), indi
ing parents of children with better blood glucose control have grea:
FOH.

New diabetes technology and treatment

The relationship between continuous glucose monitoring (CG
and parental FOH remains controversial. Three found that the FOH
parents and children was significantly reduced when CGM was u
(p < 0.05) (Burckhardt et al., 2019; Ng et al., 2019; Sandy et al., 201
Contrastingly, two reported that parents of children who used CGM
ported a higher tendency to worry about their children's blood glu
levels during sleep (Abitbol & Palmert, 2021; Van Name et al., 2018). 1
terestingly, one study also found that after using CGM, parental beh;
ioral subscale scores of HFS-P were significantly reduced, while
worry subscale scores were even higher (Youngkin et al.,, 2021).

The link between the insulin infusion system and parental FOH
been studied extensively. Three cross-sectional studies that asses:
families treated with insulin pumps have found that HFS-P behavi
subscale scores were lower than those of children with multiple da
injections (MDI) (p < 0.05) (Haugstvedt et al., 2010; Haugstvedt et
2015; Patton et al., 2017). No relationship was demonstrated betw
HFS-P total scores and continuous subcutaneous insulin infusion (
in four studies (Hawkes et al., 2014; Muradoglu et al., 2021; Shep.
et al., 2014). However, two other studies reported that parents whe
used insulin pumps were more concerned about their children develo;
ing hypoglycemia (p < 0.05) (Patton etal., 2017; Van Name et al., 2018 .

Amiri et al. (2018) have shown a positive relationship between insu-
lin injection dose and HFS-P behavioral scores (r = 0.30, p = 0.044 .
while the other three studies reported no relationship (Aalders et al.
2018; Abitbol & Palmert, 2021; Haugstvedt et al., 2010).

Psychological factors

Anxiety

The association between trait anxiety and parental FOH was investi-
gated in two papers, which found that trait anxiety was positively corre-
lated with the HFS-P total or worry subscale scores (Abitbol & Palmert.
2021; Shepard et al,, 2014). Three studies examined the correlation be-
tween anxiety and parental FOH, and described significant moderate
correlations (r = 0.33 to 0.42, p < 0.01) (Haugstvedt et al., 2010;
Muradoglu et al., 2021; Pate et al., 2019). In addition, gender differences
were found in the relationship between the anxiety subscale of the Hop-
kins Symptom Checklist - 25item (HSCL-25) and the HFS-P score in one
study (Haugstvedt et al., 2015). Among the mothers, HSCL-25 anxiety
subscale scores were statistically significantly associated with HFS-P
worry subscale scores (r = 0.42, p < 0.001), but no significant correla-
tion with the HFS-P behavior subscale score. However, there was no sig-
nificant correlation between the father's HSCL-25 anxiety subscale score
and HFS-P subscale score.

Depression

Two studies described significant small or moderate correlations
(r=0.24 to 0.35, p < 0.05) between depression and HFS-P worry sub-
scale score (Haugstvedt et al., 2015; Shepard et al., 2014). McConville
et al. (2020) found that baseline depression reported by parents
seems to affect the trajectory of HFS-P, and parents with worse depres-
sive symptoms reported significantly higher worry levels than parents
without depressive symptoms across the 18-month study period (p <
0.05). Moreover, Haugstvedt et al. (2015) reported that the HFS-P
worry subscale scores were significantly correlated with HSCL-25 de-
pression subscale scores in both mothers (r = 0.35, p = 0.001) and fa-
thers (r = 0.24, p = 0.031). Statistically significant differences between
HFS-P behavior subscale scores and depression subscale scores were
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d in fathers (r = 0.26, p = 0.018), but no significant correlation in
others.

ediatric parenting stress and mindfulness
There was consistent evidence that FOH was significantly positively
ssociated with pediatric parenting stress (r = 0.33 to 0.43, p < 0.05)
iri et al., 2018; Patton et al.,, 2011; Viaene et al., 2017), and parents
ho had more FOH reported greater pediatric parenting pressure. The
=gression model of child parenting stress difficulties constructed by
on showed that parental depressive symptoms and FOH were
sth significantly associated (r? = 0.68, p < 0.001) (Patton et al.,
2011). Mindfulness may be a factor that helps parents adapt to FOH.
Iders et al. (2018). constructed a linear regression model of socio-
=mographic factors, clinical characteristics, general mindfulness, and
indfulness in parenting and found that parents with low mindfulness
e higher FOH (r = —0.23, p < 0.01). Similarly, Van Gampelaere et al.
2019) found that mindfulness parenting was negatively correlated
both the worry (r = —0.26, p = 0.005) and behavior subscale
es (r = —0.23, p = 0.032) of HFS-P.

ality of life, self-efficacy, and sleep disorders

Two studies reported a significant relationship between parental
and quality of life (Herbert, Clary, et al., 2015; Johnson et al.,
3), and one described a moderate correlation between quality of
and worry (r = —0.49, p < 0.001) and behavioral subscale score
= —0.33, p < 0.001) (Herbert, Clary, et al., 2015), in which patients
sth more severe FOH reported worse quality of life. Parents who
pressed lesser life satisfaction or self-efficacy reported higher FOH
= —0.30to —0.32, p < 0.05) (Herbert, Monaghan, et al., 2015; Pate
al., 2019). Furthermore, sleep quality in association with parental
was investigated in two studies (Abitbol & Palmert, 2021;
=rbert, Monaghan, et al., 2015). Herbert, Monaghan,et al. (2015)
=d that the worry subscale score of HFS-P has a significant but poor
sitive correlation (r = 0.19, p < 0.05) with the Pittsburgh Sleep Qual-
Index (PSQI) score, and another study supported this result (p <
01) (Abitbol & Palmert, 2021).

cussion

FOH in parents of children with T1D is a common and severe obsta-
to self-care. This review provides a narrative summary of twenty-
ee cross-sectional and prospective quantitative studies of FOH in
parents of children/adolescents with T1D.

This systematic review has identified inconsistencies across studies
o whether sociodemographic factors were associated with parental
Mothers may express more fear, reflecting differences in the emo-
al experience produced by gender roles from multiple interactions
sween physiological, neurobiological, environmental, and socio-
wral factors (Bangasser & Cuarenta, 2021; Velasco et al., 2019). In ad-
, mothers were more involved in the daily management of their
en's T1D, and the higher level of responsibility for children's man-
ent was related to increased parental FOH and negative emotion
= et al,, 2019). The review identified that involved fathers used
preventive behaviors to avoid hypoglycemia. Although fathers
=re usually not the primary caregivers of the children with T1D,
=r contribution to the family through insights, knowledge, adapta-
and behavior may be relevant to disease management outcomes.
hers and fathers may respond differently to their roles in managing
2. and perceptions of their involvement may be differently associated
their children's T1D (Hansen et al., 2012). Therefore, it may be nec-
for health care providers to recognize gender differences in FOH
=n advising parents on glycemic control in children with T1D.

Most studies have shown that parental FOH did not seem to be af-
=d by the age of the children, which also increases the possibility
FOH may have a long-term impact on the parent's quality of life
ders et al., 2018; Abitbol & Palmert, 2021; Haugstvedt et al., 2010;
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Van Gampelaere et al., 2019; Van Name et al., 2018; Viaene et al.,
2017; Youngkin et al., 2021). Conversely, some have identified that
the parents of young children took more actions to prevent hypoglyce-
mia (Haugstvedt et al., 2015; Herbert, Clary et al., 2015; Pate et al., 2019;
Shepard et al., 2014). T1D is more complex to manage in children youn-
ger than seven years due to a variety of unique physical, behavioral, and
developmental factors (Fuchs & Hovorka, 2021). Young children were
also more prone to hypoglycemia due to their unpredictable behaviors
and eating patterns and more sensitivity to insulin (Dovc et al., 2019).
In addition, these factors and the resulting concerns lead to a heavy
management burden for parents and carers, negatively impacting the
family's quality of life (Harrington et al., 2017). Hawkes et al. (2014)
found that parents of children aged 6-11 had higher FOH than other
age groups. The potential explanation was that high worry associated
with the children leaving their parents to start school and being in the
care of others for the first time. Therefore, longitudinal studies need to
be further conducted to explore the trend of parental FOH with
children's age.

No clear bivariate associations were identified between parental
FOH and socioeconomic status factors (Aalders et al., 2018; Abitbol &
Palmert, 2021). Two studies demonstrated that non-Caucasian/non-na-
tionality parents predict higher FOH (Aalders et al., 2018; Abitbol &
Palmert, 2021). Ethnic minorities who did not understand official lan-
guages would face more unique challenges in understanding their con-
ditions, following recommendations, and obtaining resources for
managing T1D (Webster, 2018). This also reminds researchers that
when screening parental FOH, they should pay attention to minority
groups and need to consider the impact of these unalterable demo-
graphic factors on FOH. In addition, research on the effects of other so-
ciodemographic factors, such as children's gender, parental age,
educational level, economic and social status on parental FOH of chil-
dren with T1D, should still be confirmed.

Results on the associations between history of hypoglycemia epi-
sodes and parental FOH appear to be conflicting. Most studies found
that the frequency of hypoglycemia in children did not predict parental
FOH, and parents of children who had experienced severe hypoglycemic
episodes in the past year, especially hypoglycemic coma or convulsions,
might have greater FOH and stress (Johnson et al., 2013; Viaene et al.,
2017). This suggested that the qualitative characteristics of the hypogly-
cemia experience may have a greater impact on parental FOH than the
quantitative frequency of episodes. Whereas others reported severe hy-
poglycemia in children within the last 12 months was not associated
with parental FOH. The possible explanation was that the level of paren-
tal fear of hypoglycemic events (i.e., problematic hypoglycemia accord-
ing to their definition or hypoglycemic events in the absence of the
parents) might outweigh the medical severity of hypoglycemia
(i.e., needing glucagon injections/ hospitalization) was more strongly
correlated with parental FOH (Aalders et al., 2018; Haugstvedt et al.,
2010).

The risk of nocturnal hypoglycemic episodes was particularly worry-
ing for parents who were actively involved in the daily management of
their children with T1D (Bachmann et al., 2016; Macaulay et al., 2020).
Some parents prefer to keep their children's blood glucose levels higher
at night because it's harder to detect hypoglycemia when the children
fall asleep (Abitbol & Palmert, 2021; Jaser et al., 2017). Advances in dia-
betes technology, such as electroencephalogram spectral, predictive
low-glucose suspend (PLGS) system, CGM, and closed-loop systems, en-
able real-time monitoring of blood glucose levels in children and auto-
matically adjust insulin infusion doses, thus reducing the incidence of
nocturnal hypoglycemia and addressing some of the difficulties manag-
ing children's T1D during sleep (Bachmann et al., 2016; Buckingham
et al., 2015; Dovc & Battelino, 2020; Ngo et al., 2020; Tauschmann
et al., 2019). The occurrence of hypoglycemia in social situations may
cause parental avoidance behaviors (Aalders et al., 2018), thus interfer-
ing with their children's treatment plan and normal psychosocial devel-
opment, consistent with previous research results (Clarke et al., 1998;
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Gonder-Frederick et al., 2006). However, it remains significant only in
the few existing studies, and further studies are needed to clarify its
mechanisms. A recent study suggests that school staff's knowledge of
T1D, as well as their concerns and fears about children/adolescents
with T1D during school time, can be improved through educational pro-
grams (Gurunathan et al., 2021). Therefore, appropriate diabetes care in
school for children with T1D is significant for their personal and social
development (Stefanowicz & Stefanowicz, 2018).

The causal direction of the correlation between HFS-P and the num-
ber of blood glucose monitoring was unclear and needed to be further
explored (Haugstvedt et al., 2010; Haugstvedt et al., 2015). Children's
longed disease course, comorbidities, and complications may be risk
factors for parental FOH (Amiri et al., 2018; Haugstvedt et al., 2010;
Pate et al., 2019). This also reminds healthcare workers to pay more at-
tention to the psychological problems of parents who take care of chil-
dren with T1D for a long time and teach them to cope with their
children's complex conditions (Amiri et al., 2018; Pate et al., 2019).

Results on the associations between glycemic control (i.e., HbA,.and
blood glucose monitoring levels) and parental FOH appear to be con-
flicting. Although HbA,. was a valuable indicator of average blood
glucose level, it cannot always reflect the glycemic variability, which
may obscure the potentially significant relationship between blood
glucose and FOH. The wide application of CGM makes it possible to ac-
curately present the blood glucose fluctuations throughout the day
(Heimbdirger et al., 2021). Compared with HbA;, time in range (TIR)
is an intuitive indicator that denotes the proportion of time that
glucose level is within the desired target range (usually 3.9-10.0
mmol/L) (Advani, 2020). Therefore, longitudinal studies should be
conducted to prospectively measure children'’s real-time blood glucose
levels, hypoglycemia exposure, and parental FOH levels.

The most convincing evidence for factors related to parental FOH
was found for anxiety, depression, pediatric parenting stress, mindful-
ness, quality of life, self-efficacy, and sleep disorders. The link between
higher FOH and parental negative emotions emphasizes that parents
might benefit from psychological screening for anxiety and depressive
symptoms (Abitbol & Palmert, 2021; Shepard et al., 2014). Understand-
ing the current psychological state of parents can predict parents’
maladaptive thoughts and behaviors, and help educators tailor educa-
tional measures for parents. In addition, further study of the develop-
ment of FOH and its relationship to other psychological disorders
(i.e., anxiety, depression) will help to understand the trajectory of FOH
and inform interventions targeting FOH and other components of
psychological distress.

The review has found that half of the mothers and nearly 40% of fa-
thers of children with T1D were experiencing considerable parenting
stress and symptomatic emotional distress (Amiri et al., 2018). As previ-
ously reported by Viaene et al. (2017), parental FOH was positively as-
sociated with increased frequency and difficulty of child pediatric
parenting stress. The association between higher levels of parental
FOH and stress emphasizes the need for programs to support and
guide parents, who would benefit from interventions targeting pediatric
parenting stress or psychological distress issues.

In terms of psychological factors, less mindful parents reported
greater FOH. Aalders et al. (2018) found that the previous contribution
of general mindfulness to parental FOH was negated after adding mind-
fulness parenting to the model, suggesting that lower mindful parenting
was associated with higher FOH. Similarly, Van Gampelaere et al. (2019)
found mindfulness makes parents less self-critical about experiencing
hypoglycemia and less impulsive about the FOH, use more adaptive
coping strategies, make more benign stress assessments, and thus par-
ents may be better able to deal with their concerns about the risk of hy-
poglycemia in their children (Van Gampelaere et al., 2019). Since
general mindfulness and mindful parenting are modifiable factors (de
Bruin et al., 2015), training parents to become more aware and respond
more mindfully, especially within the parenting context, may address a
great demand for effective interventions to make parents more resilient
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to FOH (Haugstvedt et al., 2010). Specifically, the ability to be less ju¢
mental in their functioning as a parent and less reactive to parent
emotions may function as a buffer to parental FOH.

Furthermore, this present systematic review has found that high p
rental FOH was significantly associated with quality of life and sle=
quality (Herbert, Clary, et al., 2015; Herbert, Monaghan, et al., 201
Johnsan et al., 2013). Self-efficacy was also a key factor affecting pare
tal FOH (Herbert, Monaghan, et al., 2015). According to a recent s!
parental perceptions are relevant variables related to guiding and
ulating parenting emotions in interactions with their children (Di R
et al,, 2020). The latest research suggests that if parents feel more co
petent, they are more effective in managing their emotions and be
iors to support their children (Cardinali et al., 2021).

Although FOH, particularly at high levels, may have a detrimental &
fect on the quality of life and well-being of parents, there were few &
terventions specifically targeting parental FOH. More interventic
measures need to be developed and implemented to minimize the a&
verse effects of FOH. The expansion of diabetes-specific technolog
such as CGM and automatic insulin delivery systems (AIDS), mak
blood glucose management more flexible, and the effect on FOH
been confirmed in adults (Charleer et al., 2020; Pontow et al., 2020~
however, the impact on parental FOH remains controversial. Some s
ies identified that parents of children who use insulin pumps or CG
were more concerned about hypoglycemia during sleep (Abitbol
Palmert, 2021; Van Name et al., 2018; Youngkin et al., 2021). One pote:
tial explanation was that new technology might increase awareness
previously unknown hypoglycemia levels, increasing parental FO&
Conversely, the combination of remote monitoring and new diabete
technology seems to be more able to stabilize blood glucose levels, &
crease parental confidence in managing T1D, and improve parental ps
chosocial outcomes (Bisio et al., 2021; Patton et al., 2020; Verbeete
et al.,, 2021). Patient education, empowerment, evidence-based ma
agement of T1D, and support from healthcare workers were identifie
as effective. Cognitive-behavioral therapy (CBT), blood glucose awa
ness training (BGAT), exposure therapy, and peer support have bee
found to reduce FOH and improve blood glucose control in adults wi
T1D (Dehghankar et al., 2021; Martyn-Nemeth et al., 2019; O'Donne!
et al,, 2019; Pontow et al., 2020). Several existing interventions has
found that new diabetes technology combined with remote monite
ing/insulin and individualized family strategies can reduce parentz
FOH (Burckhardt et al., 2018; Cobry et al., 2022; Ferrito et al., 2018
Gupta et al., 2018), but more research is needed to support and evaluz
the effectiveness of interventions targeting FOH. The goal of FOH trez
ment should not necessarily be to eliminate fear entirely but to reduce
high levels and use the remaining fear as a motivation for parents
manage T1D.

In summary, parental FOH may become an important clinical pro&
lem in treating their children's diabetes and psychosocial development
Proper alertness is a reasonable and healthy response to actual threats.
but excessive fear can have counterproductive consequences. Parent:
FOH may impact diabetes treatment and glycemic control, which affe
the parenting style and the children's physical and mental health.
review results underline the complexity of FOH in parents; multiple fac:
tors appear to be related to parental FOH. Results on factors such as gen-
der, age, socioeconomic status, history of hypoglycemia, HbA;., CGN.
and CSII were uncertain and were sometimes contradictory. Significant
correlations were found between FOH and certain factors, including
motherhood, nocturnal hypoglycemia, and the number of blood glucose:
monitoring. Although research on mental processes was limited, some
factors, including anxiety, depression, pediatric parenting stress, ming-
fulness, parental self-efficacy, quality of life, and sleep disorders, were
conclusive and showed small-to-strong associations with parental
FOH. Longitudinal research is needed to clarify further the causal rela-
tionship between parental FOH and various related factors. Based on
summarizing the related factors, targeted intervention measures shoule
be taken to prevent or reduce parental FOH. Mental health support for
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patients (i.e., mindfulness training or interventions for pediatric parent-
ing stress or psychological distress) or new diabetes technology
(i.e., CGM or closed-loop systems) represent novel developments in
the field and future research directions.

Practice and research implications

Health professionals should regularly screen parents for mental
health conditions and FOH as part of routine care, with early interven-
tion as the goal. Importantly, parents should participate in care planning
with the opportunity to discuss their FOH. Involvement in care planning
would provide the parents with greater guidance on the most appropri-
ate ways to manage T1D.

The influence of specific demographic and clinical factors on parental
FOH, such as motherhood, history of hypoglycemic episodes, and noctur-
nal hypoglycemia, should be considered based on screening. Information
provision about the prevention, recognition, and treatment of hypogly-
cemia to families with T1D may avoid or reduce parental FOH during
diabetes education. Blood glucose awareness training (BGAT) has been
identified to reduce the frequency of severe hypoglycemia and to
smprove the FOH in patients of children/adolescents with T1D
‘Schachinger et al.,, 2005). The DAFNE-HART (Hypoglycemia Awareness
Restoration Training) pilot study also showed significant improvement
i severe hypoglycemia in patients and a trend toward less concern
bout hypoglycemia (de Zoysa et al., 2014). However, there is currently
2 lack of evaluation of the effect of these interventions on changes in
FOH among parents/caregivers, as future studies need to be validated.
the same time, more attention should be paid to the mental health
-and quality of life of parents. Mental health support may be an essential
‘part of a multi-pronged approach to reducing parental FOH. For example,
ppose parents were experiencing high levels of FOH; in that case, they
spend more time reviewing the symptoms and treatment of hypo-
emia, and T1D educators can explain their children's glucose pat-
to parents to relieve fear. More specifically, psychological support,
ch as mindfulness training and CBT, especially within the parenting
ext, may reduce parental self-criticism about experiencing hypogly-
ia to make parents more resilient to FOH (Aalders et al., 2018;
gstvedt et al., 2010). This will help parents cope with any concerns
#bout the children's risk of hypoglycemia, promote the management of

D, and improve sleep quality and quality of life.

In addition, our understanding of the relationship between diabetes
ology and FOH is constantly evolving as an increasing number of
dividuals adopt technology to assist with T1D management (Foster
al,2019). Additional support provided by diabetes technology should
s0 be further explored. Although there is no conclusive evidence that
2betes technology improves parent-reported FOH, most studies iden-
d that there were many advantages and few disadvantages for
ent-reported outcomes. New technology (i.e., insulin pumps, contin-
ss glucose monitoring, and closed-loop systems) may help alleviate
=ntal FOH and improve glycemic control in children/adolescents
h T1D (Bisio et al., 2021; Mauras et al., 2012; Verbeeten et al.,
21). It is possible that diabetes technology, such as CGMs and their
stant source of data about blood glucose levels, significantly im-
ed parents’ experience of managing T1D. More research is needed
determine the interaction between increased burden and reduced
sety in families with T1D and to explore further the impact of new
etes technology in combination with other interventions, such as
schological support interventions or remote monitoring, on psycho-
outcomes in families with T1D.

=L

strength and limitations

The current review has some strengths and limitations. We con-
ed a comprehensive search of eight medical databases to review
literature over the last decade, updating the factors associated
FOH in parents of children/adolescents with T1D, and providing
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new guidance and evidence for developing targeted interventions. Nev-
ertheless, this literature review also has some limitations. Given the
practical limitations of resources, this review excluded gray literature,
such as unpublished papers or research published in languages other
than English. The gray literature may extend or clarify the factors asso-
ciated with parental FOH and its use in families with T1D. In addition,
the studies included were limited to small samples and cross-sectional
studies, so more large-sample multicenter prospective studies/ ran-
domized controlled trials are needed to explore the underlying mecha-
nisms of FOH in parents of children with T1D.

Conclusions

Parental FOH is an important clinical problem in T1D that warrants
more attention in research and clinical practice. Significant correlations
were found between FOH and certain factors, including motherhood,
nocturnal hypoglycemia, and the number of blood glucose monitoring.
Although research on mental processes was limited, some factors, in-
cluding anxiety, depression, pediatric parenting stress, mindfulness, pa-
rental self-efficacy, quality of life, and sleep disorders, were conclusive
and showed small-to-strong associations with parental FOH. Further re-
search examining modifiable factors is required to enhance understand-
ing of the psychological processes involved in developing and
maintaining FOH in parents of children with T1D. Investigating modifi-
able factors will provide evidence and guide the development of appro-
priate and effective interventions for this population. Mental health
support for patients (i.e., mindfulness training or interventions for
pediatric parenting stress or psychological distress) or new diabetes
technology (i.e., CGM or closed-loop systems) represent novel develop-
ments in the field and future research directions.
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