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ORIGINAL ARTICLE
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Summary
Aims: To investigate fear of hypoglycaemia (FoH) longitudinally in a cross-sectional
study of adult patients with type 1 diabetes. Specifically, we investigated two subgroups of patients who over 4 years either showed a substantial increase or decrease
in level of FoH to identify factors associated with changes in FoH.
Methods: The Swedish version of the Hypoglycaemia Fear Survey (HFS) along with a
questionnaire to assess hypoglycaemia history was sent by mail to 764 patients in
2010. The responders in 2010 (n = 469) received another set of the same two questionnaires in 2014. HbA1c, insulin regimen, weight and creatinine from 2010 and 2014
were obtained from medical records. Those with an absolute difference in HFS scores
≥ 75th percentile were included in the subgroup analyses. Statistical analyses included
one-sample t tests, chi-square and McNemar’s test.
Results: The absolute difference in the HFS total score (n = 347) between 2010 and
2014 was m = ±7.6, SD ± 6. In the increased FoH group, more patients reported a high
level of moderate hypoglycaemic episodes as well as impaired awareness of hypoglycaemia in 2014 compared with the decreased FoH group. There were more subjects in
the increased FoH group with insulin pumps in 2014 and in 2010. In the decreased
FoH group, more patients had a high frequency of daily self-monitoring of blood glucose (SMBG) in 2010 and in 2014.
Conclusions: Fear of hypoglycaemia is stable across time for most patients. Changes in
fear level are associated with changes in hypoglycaemia frequency. Thus, asking patients about changes in hypoglycaemia experiences is of great importance.
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1 | INTRODUCTION

population found that overall hypoglycaemia rates were high and
rates of any, nocturnal and severe hypoglycaemia were 73.3, 11.3

Hypoglycaemia is one of the most serious adverse effects of

and 4.9 events/patient-year for type 1 diabetes.2 A retrospective

diabetes therapy and the factor that limits achieving tight gly-

observational multicenter study collecting data on hypoglycaemia

caemic control in individuals with type 1 diabetes.1 An epidemiolog-

in real-life setting showed that a minority of patients accounted for

ical observational study reporting hypoglycaemia rates in a global

the majority of both severe and symptomatic episodes in type 1
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diabetes.3 Structured diabetes education delivered in routine prac-

4 (always). The total sum score ranges from 0 to 92. A higher score

tice for persons with type 1 diabetes have been found to at least

indicates higher FoH. The HFS Worry subscale includes 13 items

halving rates of severe hypoglycaemia (SH)

4

and lead to reduced

emergency treatment costs.5

measuring anxiety-
provoking aspects of hypoglycaemia; scores
range from 0 to 52; and the HFS Behavior subscale includes 10

Past experience of SH is associated with greater fear of hypo-

items measuring behaviour done in order to avoid hypoglycaemia

glycaemia (FoH) in individuals with type 1 diabetes, suggesting that

or the consequences of hypoglycaemia, score range from 0 to 40.

the experience of hypoglycaemia plays an important role in trigger-

In this study, we used a Swedish translation of the Hypoglycaemia

ing FoH.2,6-9 FoH is recognized as a complex and common phenome-

Fear Survey (Swe-HFS).16

non affecting quality of life and diabetes management for individuals
9

A diabetes history questionnaire assessing clinical variables re-

with type 1 diabetes. Furthermore, worries about hypoglycaemia are

garding hypoglycaemia history (mild, moderate, nocturnal and SH, un-

also common in family members.10 In a large cohort study, we found

awareness, and daytime/nocturnal self-monitoring of blood glucose

gender differences in FoH, suggesting that females are more affected

[SMBG]) over the past 12 months was used.17

by FoH than men. In addition, impaired awareness of hypoglycaemia
(IAH), frequency of mild hypoglycaemia, number of symptoms during
mild hypoglycaemia, number of hypoglycaemic symptoms during

2.3 | Statistical analysis

hyperglycaemia, HbA1c, and visits to the emergency department be-

Statistical analysis was performed using spss 22 for Windows (spss Inc.;

cause of hyperglycaemia were identified as significant factors asso-

Chicago, IL, USA).

ciated with FoH.6 A recent study in young adults (aged 18-35 years)

Responders with an absolute difference in HFS scores ≥75th per-

with type 1 diabetes showed that FoH was associated with greater

centile were included in the subgroup analyses. Statistical analyses

glycaemic variability and with higher calorie intake and less physical

included one-sample t tests, independent samples t tests, chi-square

activity.11 Furthermore, other associations have been shown between

and McNemar’s test, as appropriate.

FoH diabetes-related quality of life and psychological well-being

12

and personality traits such as anxiety.7,13 FoH is greater at night and
may contribute to poor sleep quality.14
Fear of hypoglycaemia remains a problem, despite advances in
technology, insulin analogs, and evidence-
based management.

11

2.4 | Ethical consideration
The study was approved by the regional ethical review board,
Dnr- 2006/1069-31/2.

However, we know very little about what happens with FoH over
time if left untreated. Therefore, the aim of this study was to investigate FoH longitudinally in a cross-sectional study of adult individuals

3 | RESULTS

with type 1 diabetes. Specifically, we investigated two subgroups of
participants who over 4 years either showed an increase or decrease

Of the 469 subjects who received the questionnaire in 2014, 74%

in FoH level in order to identify factors associated with changes in

(n = 347) responded, 179 women and 168 men. There was one sig-

FoH.

nificant difference between responders and nonresponders with the
latter having shorter diabetes duration (32.8 years vs 36.1 years,

2 | PATIENTS AND METHODS
2.1 | Participants and procedure

P .036). Descriptive data on all subjects can be found in Table 1. The
absolute difference in the HFS total score) between 2010 and 2014
was m = ±7.6, SD ± 6 (median ± 6.0, range -35 -+22). For illustration
of HFS-values 2010 and 2014, see Figure 1. There were no within-

In 2010, 764 patients who participated in a previous FOH study6

group differences in the hypoglycaemia history variables or medical

received a consent form and a set of questionnaires by mail. In

variables between 2010 and 2014. The gender difference persisted

the original study, the inclusion criteria were type 1 diabetes, age

over time with women scoring higher on HFS compared to men (in

≥18 years and diabetes duration ≥1 year. Participants were identi-

2010, 33.4 vs 29.8, P .014 and 2014 33.3 vs 29.7, P .015).

fied in the local diabetes registries of two university hospitals in

Between-groups analyses showed that there was a significant

Stockholm, Sweden. The responders in 2010 (n = 469) then re-

difference in long-acting insulin regimen between the decreased

ceived another set of questionnaires in 2014. HbA1c, insulin regi-

FoH group and the increased FoH group both in 2010 and in 2014.

men, weight and creatinine from 2010 and 2014 were obtained

There were more participants in the increased FoH group with in-

from medical records.

sulin pumps compared to the decreased FoH group (47% vs 20%
in 2014, 50% vs 16% in 2010). Furthermore, in the decreased FoH

2.2 | Questionnaires

group, more participants had a high frequency of daytime SMBG
compared to the increased FoH group in 2010 (35% vs 15.5%) and

Cox et al.15 developed the original Hypoglycaemia Fear Survey

in 2014 (37.5% vs 13.5%). In the increased FoH group, more partic-

(HFS) to measure FoH. The questionnaire consists of two subscales

ipants reported a high level of moderate hypoglycaemic episodes

containing 23 items rated on a five-point Likert scale, 0 (never) to

(52% vs 23%) as well as IAH (75.5% vs 53.5%) in 2014 compared

|
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T A B L E 1 Demographic and clinical
characteristics of responders and
nonresponders

Responders n = 347

3 of 5

Nonresponders n = 122

Mean (range)

SD

Mean (range)

SD

P

Age (years)

52.1 (27-84)

13.5

49.3 (27-87)

14.9

.104

Diabetes duration
(years)

36.1 (7-68)

13.8

32.8 (8-71)

14.9

.036*

1.2

.064

13.4

.776

HbA1c 2010(%)

6.9 (3.6 -10.7)

.96

HFS 2010

31.7 (5-83)

14

HFS 2014

31.6 (5-78)

13.7

7.1 (4.4 -11)
32.1 (6-75)
-

-

Percentage %
Gender (% female)

51.7

43.1

.065

HFS, Hypoglycaemia Fear Survey.
*Significant at P. 05.

with the decreased FoH group. All between-group results can be

hypoglycaemic episodes to be the factor with the strongest influence

found in Table 2.

on the fear level.9 In the group with increased FoH 2014, more participants have a high degree of moderate hypos compared to the de-

4 | DISCUSSION

creased FoH group (52% vs 23%). Although not statistically significant,
there seems to be a trend towards a within-group difference for the
increased FoH group from 38% in 2010 to 52% in 2014. The increased

To our knowledge, this is the first longitudinal study of FoH in in-

FoH group also has more participants with IAH than the decreased

dividuals with type 1 diabetes. Our study shows that FoH is stable

FoH in 2014, but there was no difference between the two groups in

across time for most people (Figure 1). The absolute mean difference

2010. It is well known that IAH increases the risk of hypoglycaemia

on the HFS over 4 years was ± 7.6 points (median ± 6.0). This study

and also increases FoH.9

also found additional support for the gender difference found in 2010
that shows FoH to be more frequent among women.

Furthermore, the increased FoH group has a lower level of SMBG
both in 2010 and 2014. This indicates that these individuals may ben-

However, the large range in absolute difference scores (−35 - 

efit from increasing their use of SMBG or using continuous glucose

+ 22) indicates that there are a number of individuals whose fear levels

monitoring (CGM). This may especially apply those with IAH. Using

have changed dramatically, either up or down. Our subgroup data of

SMBG or CGM could improve their ability to prevent, detect and ade-

these results confirm prior research that has shown the experience of

quately treat hypoglycaemia and perhaps as a result reduce FoH.

FIGURE 1

Each participant’s individual scores on Hypoglycaemia Fear Survey (HFS) in 2010 (in blue) and in 2014 (in red)
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T A B L E 2 Between-group differences in self-monitoring of blood glucose (SMBG), hypoglycaemia history, demographic and medical
variables 2010 and 2014
Group w. increased
FoH (n = 45) % (n)

Group w. decreased
FoH (n = 43) % (n)

2010

16% (7)

35% (15)

4.38 (1)

.036*

2014

16% (7)

38% (16)

4.75 (1)

.030*

49%

47%

2010

16% (7)

2014

Between-group differences

χ2 (df)

P

High frequency of daytime SMBG

Gender (women)

.04 (1)

.84

26% (11)

1.36 (1)

.24

24% (11)

26% (11)

0.04 (1)

.851

2010

53% (24)

47% (20)

2.82 (1)

.60

2014

68% (31)

50% (22)

2.943 (1)

.086

2010

38% (17)

30% (13)

.56 (1)

2014

52% (23)

23% (10)

7.77 (1)

47% (21)

44% (19)

.11 (1)

.74

2010

31% (14)

40% (17)

.68 (1)

.41

2014

43% (19)

30% (13)

1.568 (1)

.21

2010

59% (27)

56% (24)

.10 (1)

.76

2014

76% (34)

54% (23)

4.693 (1)

.03*

2010

50% (22)

16% (7)

11.34 (3)

.003**

2014

47% (21)

20% (9)

7.81 (3)

.05*

Between-group differences

Group w. increased
FoH (n = 45)

Group w. decreased
FoH (n = 43)

t(df)

P

Age (years)

52.2

54.7

2010

60.4 mmol/mol

2014

60.4 mmol/mol

2010
2014

High frequency of nocturnal SMBG

High level of mild hypoglycaemia

High level of moderate hypoglycaemia
.46
.005**

High level of nocturnal hypoglycaemia
2014
High level of severe hypoglycaemia

IAH

Insulin pump,

.64 (86)

.52

59.6 mmol/mol

.043 (86)

.84

61.1 mmol/mol

1.32 (86)

.25

78.2 kg

77.3 kg

.003 (86)

.96

78.2 kg

77.6 kg

1.06 (86)

.31

36.4

38.3

.64 (86)

.39

2010

85.8 μmol/L

82.8 μmol/L

.45 (86)

.50

2014

87.6 μmol/L

81.9 μmol/L

1.08 (86)

.30

HbA1c

Weight

Duration (years)
Creatinine

IAH, impaired awareness of hypoglycaemia; FoH, fear of hypoglycaemia.
*Significant at P.05.
**Significant at P.01.

A somewhat puzzling find is that there was a difference in in-

a pump in 2014 were also using a pump in 2010. It could be spec-

sulin regimen between the increased FoH group and the decreased

ulated that this group consisted of people with more labile glucose

FoH group. More participants in the increased FoH group were on

control which is regarded as an indication for pump treatment in

CSII compared to the decreased FoH group. However, there had not

Sweden. A systematic review of the clinical effectiveness of CSII

been a change in regimen between 2010 and 2014, subjects using

found that compared to MDI, treatment with CSII shows reduction

18

|

ANDERBRO et al.

in swings in BG levels, fewer problems with hypoglycaemic episodes
and a reduction in the chronic fear of SH. However, a study on FoH
and CSII by

19

found that FoH is present in many people with CSII.

5.

The study also found that the only significant associations to FoH
were accumulated episodes of SH and rate of hypoglycaemia.
A limitation of this study is that hypoglycaemia history and SMBG
are self-
reported and may therefore be over-or underestimated.
This has been found in for instance the study by Cariou et al 2015.

20

Furthermore, the slight difference in diabetes duration between responders and nonresponders may indicate that subjects with a higher
hypoglycaemia risk may have been more inclined to respond since a

6.
7.

8.

longer duration has been shown to be associated with risk of hypoglycaemia in previous studies.2

9.

To conclude, this study shows that FoH is persistent over time if
not treated and that hypoglycaemia frequency is the strongest predictor of FoH. Thus, asking patients about the occurrence of hypoglycaemia is of the utmost importance as is helping them adequately detect,

10.

prevent and treat hypoglycaemia. In order to do so, psychological and
behavioural difficulties must be assessed and addressed using psychological methods and therapeutic education.
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