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Abstract

Purpose—The purpose of this study was to examine how fear of hypoglycemia (FOH) is
associated with glycemic variability (GV) and self-management behavior in young adults (aged
18-35) with type 1 diabetes (T1LDM).

Procedures—Using a prospective repeated-measures design, in 35 young adults, within- and
between-person and temporal associations of FOH, specific self-management behaviors, and GV
were measured. The data were collected using questionnaires and real-time measures using daily
diaries, insulin pump downloads, actigraphy, and continuous glucose monitoring.

Findings—FOH was associated with greater glycemic variability. Significant temporal
associations emerged. Concurrent day (glucose SD, p=.011) and previous-evening fear levels
were associated with GV (glucose SD, p=.007). FOH was also associated with greater calorie
intake (r=.492, p=.003) and less physical activity (light activity, r=-.341, p=.045).

Conclusions—The significant associations of FOH with GV, dietary patterns, and physical
activity provide evidence for FOH as an important psychological factor associated with diabetes
care.
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1. Introduction

Near-normal glucose levels can reduce the occurrence and progression of diabetes-related
complications (Diabetes Control and Complications Trial (DCCT) Research Group, 1994).
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However, as blood glucose approaches near-normal levels, the risk increases for
hypoglycemia. Hypoglycemia is life-threatening and can lead to serious physical and
psychological sequelae and can in turn lead to profound fear of future hypoglycemic
episodes (Vallis, Jones, & Pouwer, 2014). These distressing negative experiences influence
health behaviors used in diabetes self-management (Lawton et al., 2013). Vigilance to avoid
hypoglycemia is necessary; however, fear of hypoglycemia (FOH) can lead to perceived
concerns of a mismatch between food intake (Richmond, 1996; Wu, Juang, & Yeh, 2011),
insulin dose (Richmond, 1996), or physical activity (Brazeau et al., 2012), resulting in over-
or under-compensatory behaviors.

1.1. Why is Glycemic Variability Important?

As a result of the over- or under-compensatory behaviors in response to FOH, blood glucose
levels can vary greatly, leading to increased glycemic variability (GV; Gonder-Frederick et
al., 2013). GV is defined as the intraday fluctuation in blood glucose (Cameron, Donath, &
Baghurst, 2010). Emerging evidence supports the role that GV plays in the generation of
oxidative stress (Quagliaro et al., 2003), endothelial dysfunction (Ceriello et al., 2012), and
diabetes complications (Soupal et al., 2014). High degrees of GV are associated with more
frequent episodes of hypoglycemia (Kilpatrick, Rigby, Goode, & Atkin, 2007) and glucose
extremes (i.e., hypo- to hyperglycemic levels), which may occur with overtreatment of a
hypoglycemic episode. GV is influenced by self-management behavior (Kildegaard,
Christensen, & Hejlesen, 2009) and is amenable to change with appropriate intervention.
The use of continuous glucose monitoring (CGM) allows measurement of 24-hour GV to
better explore this problem. To our knowledge, the relationship of FOH to GV has not been
examined using CGM technology. Young adults may be at particular risk for GV because
they report higher FOH levels than adolescents (Bohme, Bertin, Cosson, & Chevalier, 2013);
thus, it is critical to develop strategies to assist young adults in coping with FOH.

1.2. What Self-Management Behaviors may be Associated with FOH?

Changing dietary intake is a frequent strategy used in response to FOH (Richmond, 1996).
Dietary modifications may include excessive eating (Ahola, 2016; Richmond, 1996),
overcorrecting a hypoglycemic episode (Savard et al., 2016), or snacking at night
(Desjardins, Brazeau, Strychar, & Rabasa-Lhoret, 2014; Weiner & Skipper, 1978). Stress-
induced eating has been linked to diabetes distress (Martyn-Nemeth, Quinn, Hacker, Park, &
Kujath, 2014), and binging in response to hypoglycemia is commonly reported (Lawton et
al., 2013). In terms of medication management, insulin doses may be inappropriately
reduced in anticipation or fear of future hypoglycemia (Di Battista, Hart, Greco, & Gloizer,
2009).

FOH has been reported to be a major barrier to engaging in a regular physical activity/
exercise program (Brazeau, Rabasa-Lhoret, Strychar, & Mircescu, 2008; Pinsker et al.,
2016). Certain types of activity may be limited due to the perception of a greater risk of
hypoglycemia and difficulty managing it (Lascar et al., 2014). Many struggle to adhere to
the recommended guidelines due to anxiety, FOH, and habituated responses to FOH
(Lawton et al., 2013).
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The purpose of this study was to examine how FOH is associated with GV and self-
management behavior in young adults (aged 18-35) with TLDM. Young adults are an
important group to study because they have reported high FOH levels (Bohme et al., 2013)
and are in a critical developmental stage when they are entering the workforce, planning
their families, and becoming financially independent (Arnett, 2001), all within the context of
managing a chronic illness.

The specific aims were to examine: (1) the association of FOH with GV and (2) associations
of FOH with self-management behaviors (dietary patterns, carbohydrate intake, insulin
dosing, and physical activity); and to examine temporal associations of each.

2. Material and Methods

A prospective repeated-measures design was used with real-time event monitoring,
questionnaires, and a daily fear diary. The data were collected over six consecutive days.

2.1. Setting/Sample

English-speaking men and women, aged 18 to 35 years, diagnosed with T1DM for at least
one year, and using an insulin pump, were eligible to participate in the study. Subjects were
excluded if pregnant; had cognitive or physical disorders that would impair the ability to use
CGM and actigraphy monitors; or had a recent hospitalization (past month) for metabolic
decompensation. Thirty-seven subjects were recruited using patient letters, flyers, and e-
announcements at the University of Illinois at Chicago (UIC), as well as e-postings and
flyers on local diabetes websites and distributed at local diabetes health fairs and events.

2.2. Variables and Measures

2.2.1. Fear of hypoglycemia—(FOH) was measured using in two ways (for baseline
trait FOH and daily FOH; Table 1). Baseline trait FOH was measured with the worry
subscale of the Hypoglycemia Fear Scale 11 (HFSII; Gonder-Frederick et al., 2011) at the
initial visit. This is an 18-item, 5-point (neverto very often), Likert-style scale that measures
the frequency of situation-specific worries about hypoglycemia. Higher scores indicate
greater FOH. The subscale has strong psychometric properties (Cronbach’s alpha 0.95;
convergent and construct validity demonstrated [Gonder-Frederick et al., 2011]).

Daily FOH was measured with a daily diary. The subjects were instructed to record their
level of FOH every morning and evening using a 5-point numerical scale with anchors 1 =
not at all worried, to 5 = very worried. The morning question was, “Considering your
schedule today, how worried are you that you may become hypoglycemic?” The evening
was, “How worried are you that you might become hypoglycemic overnight?” The diary was
developed with input from T1DM individuals who experience FOH and was pilot tested on
the first five subjects.

2.2.2. Glycemic Measures—Hypoglycemia measures included baseline history of
hypoglycemia, daily episodes of hypoglycemia reported in the diary, and CGM-derived
hypoglycemia. Baseline history of hypoglycemia was measured with the Hypoglycemia
Patient Questionnaire (Seaquist et al., 2013). This scale is comprised of Likert-style and fill-
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in responses that measure the frequency of previous hypoglycemic episodes, as well as
symptoms associated with hypoglycemia and hypoglycemic awareness. This was completed
at the initial visit.

Daily hypoglycemic episodes experienced during the data collection period were reported in
the daily diary. At the end of each study day, the subjects recorded the number of
hypoglycemic episodes, the time each occurred, the associated capillary blood glucose
reading, the possible cause, and how they responded. The diary contained free space for
open-ended comments.

The CGM-derived hypoglycemic episodes were obtained daily from the sensor by the
research team. Time spent in hypoglycemia (hours and %; at < 70 mg/dl) was calculated
from the CGM recordings.

Glycemic variability: Subcutaneous interstitial glucose levels were measured over six days
using a CGMS® iPro2® blinded continuous glucose recorder (Medtronic, Northridge, CA).
All data were downloaded to CGM Medtronic Software and examined for glycemic trends
and excursions. The average interstitial glucose was recorded at five-minute intervals,
resulting in 288 readings per day.

Two methods were used to examine daily GV: (1) the 24-hour standard deviation (GlucSD)
derived from the 288 sensor readings and (2) the continuous overall net glycemic action
(CONGA). CONGA is the calculation of within-day glucose variation for a defined period
of time. The SD of the glucose between the two time points (e.g., four hours) was calculated
for each observation over the 24-hour period. The mean and SD of these differences were
calculated, and the SD represents the CONGA value (McDonnell, Donath, Vidmar, Werther,
& Cameron, 2005). Higher CONGA values indicate greater GV. For this study, we
calculated CONGA for 3-, 4-, and 6-hour intervals to reflect variability in time periods
associated with diabetes management such as meals, insulin dosing, and activity
(McDonnell et al., 2005).

Glycemic Control: Hemoglobin A1C was measured at baseline as an index of overall
glycemic control. This was done using ALCNow® (Polymer Technology Systems, Inc.,
Indianapolis, IN).

2.2.3. Self-Management Behaviors—Diet, medication, and physical activity were
assessed to evaluate self-management behaviors. Two methods were used to measure dietary
self-management. (1) Dietary intake over the past 12 months was obtained using a validated
food frequency questionnaire (Block 2005®) at baseline. This self-report questionnaire
provides the frequency (neverto every day) and portion size (using pictures) of a broad
range of foods and dietary patterns. Usual nutrient intakes of carbohydrate (CHO), proteins,
fats, and specific food groups were calculated using a computer software program
(NutriQuest©). (2) Daily CHO intake was downloaded from the insulin pump as each
subject was instructed to insert their carbohydrate (CHO grams) for all meals and snacks
into their insulin pump for each of the six days. This provided a record of CHO intake in
real-time that was date- and time-recorded. For this analysis, total daily CHO intake (g) was
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used. To assess for medication self-management, total daily insulin dose, basal and bolus
doses, were downloaded or transcribed from each subject’s insulin pump. All insulin doses
delivered by pump were date- and time-recorded. For this analysis, total daily insulin dose
was used.

To assess for physical activity self-management, an actigraphy monitor was worn
(BodyMedia SenseWear System®) on the upper arm. This validated SenseWear System®
(Brazeau et al., 2016) recorded continuous physiological activity data using heat flux,
galvanic skin response, skin temperature, and a three-axis accelerometer that was recorded at
one-minute intervals. Daily times spent in sedentary, light, moderate, and vigorous activity
were used for this analysis.

2.4. Procedures

Qualified participants were scheduled for a visit to the UIC College of Nursing. At that
study visit, informed consent, pregnancy test (females), and A1C were obtained, and
baseline questionnaires were administered. A CGM and an actigraphy monitor were placed,
a diary was provided, and the participants were instructed on their use. The research staff
followed up with a daily telephone call to answer any questions and assure consistency of
data collection over the study period. On Day 3, the participants returned to the CON, or a
home visit was scheduled to have the CGM site changed and insulin pump data downloaded.
On Day 6, the participants returned to the CON. The remaining pump data were
downloaded, and CGM and actigraphy monitors were removed. Diary recordings were
collected; the participants were compensated for their time and received copies of their
CGM and activity recordings.

2.5. Human Subjects

The study protocol was approved by the University of Illinois at Chicago Human Subjects
Institutional Review Board. All subjects provided informed consent prior to study
participation.

2.6. Data Analysis

Demographic, self-report questionnaires, and real-time repeated measures data were
summarized using descriptive statistics (SPSS 24). Means were calculated for normally
distributed variables and medians for those not normally distributed.

The individual subject CGM recordings were examined in detail (Figure 1). CGM
recordings of 12 hours or more per day were retained for analysis. Most subjects (71%) had
20-24 hours per day of complete CGM recordings, yielding 171 usable recordings to
calculate GV.

Pearson correlation coefficients were computed among FOH, GV, and self-management
behaviors. No adjustment for multiple comparisons was done due to the exploratory nature
of the study.

Within- and between-person associations of daily FOH, GV, and self-management behaviors
(CHO intake, daily insulin dose, and daily physical activity) were analyzed at the daily level.

J Diabetes Complications. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Martyn-Nemeth et al.

3. Results

Page 6

Known covariates were controlled: gender, age, diabetes duration, hypoglycemic episodes,
and A1C. Lagged variables were created for diary-recorded daily FOH to examine the
temporal associations of FOH with GV and self-management behaviors. This allowed
examination of previous day (and evening) FOH with next-day GV and self-management
behavior. We also examined other plausible temporal relationships (e.g. previous day GV
and hypoglycemia with next-day FOH).

Lastly, a linear mixed-effects model was fitted to identify overall predictors of glycemic
variability, using daily measures of FOH, GV, and self-management behaviors, controlling
for gender, age, diabetes duration, hypoglycemic events, and A1C.

Two subjects experienced CGM recording failure and were not included in the analysis. The
characteristics of the final sample are delineated in Table 1. There were 35 young adults
(female 63%), aged 18 to 35 years (M = 26 + 4), diagnosed with T1IDM for 1 to 31 years (13
+ 8.1). The racial/ethnic distribution was White (88%), Black (9%), multiracial (3%), and
Latino (6%). Sixty percent were single; 20% married, 17% living with a partner; and 89%
lived away from their parents. Most had earned a college degree or higher (86%) and were
working full time (60%).

3.1. Fear of Hypoglycemia

The mean baseline trait FOH, measured with the HFS worry scale, was 26.6 + 12.4. The
highest worry rankings among respondents were: becoming hypoglycemic while sleeping
(51%), low blood glucose interfering with important things (49%), embarrassing self in
social situations (34%), and not having food available (34%).

Daily diary-recorded FOH levels spanned the full range of possible scores (from 1 = not
worried at allto 5 = very worried); median value 2.0, IQR 1-3.5 (Table 1). Overall, 77%
reported high daily fear levels (ranked 4 or 5) at least once during the six-day study period.
Slightly more than half of participants (52%) reported greater fear in the morning, whereas
45% reported greater fear in the evening. Comments entered on the logs included: “I am
never ‘not worried,” it (FOH) is always in the background”; “I am always at least a '2' and it
goes up from there.”; “I don’t know when, but I know it will happen”; “It is a chronic fear, |
live with it constantly, it is never gone™; “Stress, combined with a busy day could lead to
either a high or a low”; “I always worry, | won’t wake up”; and “I have no control over it.”

Trait FOH was significantly associated with daily FOH (day worry, r=.569, p<.001;
evening worry 7= 505, p=.001). The variability in daily FOH was examined to determine
if there was an association with trait FOH. There was no significant association between
these variables.

3.2. Glycemic Measures

3.2.1 Hypoglycemia—All but two subjects reported that they were able to identify their
symptoms of hypoglycemia. There was no difference in hypoglycemia frequency between
those who were hypo-unaware vs. those who were aware. The median frequency of
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hypoglycemic episodes (< 70 mg/dl) over the past year was reported as three times per
week, based on the Hypoglycemia Patient Questionnaire. Diary-recorded hypoglycemic
events during the data collection period were more frequent, occurring 0—4 times per day
(median 1.0). CGM-derived hypoglycemia was consistent with diary-recorded events,
occurring a median of 1 hour per day (0-9.8 hours; Table 1). Diary-recorded hypoglycemic
events were significantly associated with evening FOH (p = .018).

3.2.2 Glycemic Control and Glycemic Variability—Glycemic control and variability
indices are reported in Table 1. A1C levels measured at the beginning of the study were
significantly associated with GV (GlucSD, r=.452, p=.006). Despite this finding, several
individuals with optimal AL1C levels (i.e., 6.1%) had high GV (Figure 1). Thus, higher A1C
was not consistently associated with greater GV in all subjects and did not provide a
complete picture of glycemic control. A1C levels were not associated with any of the FOH
measures (daily morning or evening, or trait FOH).

3.3. Self-Management Behaviors

Usual dietary intake consisted of 43% CHO, 16% protein, and 39% fat (Table 1). Daily
CHO intake obtained from insulin pump downloads ranged from 20 to 490 grams per day.
This included one subject who attempted to completely refrain from eating CHO to reduce
insulin needs and others who ingested high CHO loads (e.qg., in conjunction with drinking
alcohol and eating snacks to avoid hypoglycemia). The total daily insulin doses ranged from
0.2-1.5 units/kg per day (median 0.6 units/kg/day).

Actigraphy recordings of physical activity revealed that most participants were sedentary (<
1.5 metabolic equivalents [METS]), with a median time of 16.9 hours per day. Physically

active participants spent more time in light activity than moderate or vigorous activity (Table
1). Total time spent in physical activity was significantly related to A1C (r=.362, p=.039).

3.4. Aim 1. Relationship of FOH to GV

A mixed-effects model was used to examine the within- and between-subject variation of
daily (morning and evening) FOH with GV (GlucSD). Significant fixed effects were
observed with concurrent (same day) morning worry and glycemic variability (Table 2).
Using lagged variables for FOH, temporal associations were examined between previous-
day (morning and evening) FOH and next-day GV. Previous-evening FOH was significantly
associated with next-day GV (Table 2). Longer time periods were not significant. Thus, both
concurrent and previous-day FOH levels were associated with GV, but the temporal
association did not extend beyond the previous evening. Examination showed that other
plausible temporal relationships were not significant: i.e. previous-day (or evening) GV and
previous-day (or evening) hypoglycemic episodes were not associated with next-day FOH
(data not shown).

Aim 2. Association of FOH with Self-Management Behavior—To determine the
association of FOH to wsual dietary intake, Pearson correlation coefficients were calculated
for the HFS worry subscale score (baseline trait FOH) and total calorie, CHO, protein, and
fat intake obtained from the FFQ. Higher trait FOH was associated with greater total daily

J Diabetes Complications. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Martyn-Nemeth et al.

Page 8

calorie (r=.492, p=.003), CHO (r=.424, p=.012), protein (r=.461, p=.006), and fat
intake (r=.507, p=.002) and significantly more servings from the grain food group (r=.
425, p=.012). Greater trait FOH was also associated with less time spent in physical
activity (light activity, r=-.341, p=.045).

To determine if dasly FOH was associated with daily CHO intake, total daily insulin dose,
and daily physical activity, a mixed-effects model was used to examine within- and between-
person relationships. There were no significant associations between FOH and these self-
management behaviors at the daily level. To determine temporal associations, lagged
variables for FOH were examined between previous day FOH (morning and evening) and
next-day CHO intake, total insulin dose, and physical activity (Table 2). There were no
significant temporal associations present.

3.5 Overall Model for GV

Using a mixed model for fixed and random effects, the best overall model fit for factors
influencing GV was sought. Overall GV was predicted by morning FOH and daily CHO
intake (controlling for age, gender, diabetes duration, hypoglycemic events, and A1C; Table
3).

4. Discussion

To the best of our knowledge, this is the first study to examine FOH, GV, and self-
management behavior prospectively using self-report and real-time measures. The major
findings were: (1) FOH was associated with greater glycemic variability and (2) FOH was
associated with higher calorie intake and less physical activity. Significant temporal
relationships emerged in which concurrent-day and previous-evening FOH levels were
associated with GV. These findings suggest that daily FOH serves as a psychological
stressor that influences short-term GV.

Despite state-of-the-science diabetes treatment regimens with insulin pump therapy, all of
the participants reported having some degree of FOH. These fear levels varied based on the
context of each day. Of note, 78% reported a high FOH rating at least once during the six-
day data collection period. We acknowledge that some degree of worry about hypoglycemia
is appropriately adaptive and serves as a protective mechanism to prevent life-threatening
hypoglycemia. High FOH levels, however, may lead to increased anxiety and result in a
delay to action or inappropriate action (Adolphs, 2013; Green, Feher, & Catalan, 2000).

Consistent with previous research (Anderbro et al., 2015; Bohme et al., 2013),
hypoglycemic episodes were associated with FOH. Responses on the HFS scale revealed
greatest worry related to nocturnal hypoglycemia, interference of hypoglycemia with
important activities, and social embarrassment. The entries on the daily diary added a
broader picture of an always-present chronic fear, a feeling of inevitability of hypoglycemia
and lack of control. What our study adds is that participants were asked to consider how
worried they were in real-time, looking afead'to the schedule of the day or overnight period.
To answer this question, they had to rely on their experiences and learning history to project
into the future. Studies have shown that fear develops from previous negative experiences
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that create a conditioned response to future fear triggers (Green et al., 2000; Hartley &
Phelps, 2010). Occurrence of a similar situation may lead to anxiety. Low levels of anxiety
may be motivating and stimulate an appropriate response, whereas heightened anxiety may
impair awareness of internal and external blood glucose cues and leave individuals less
prepared to take action (Green et al., 2000). Diabetes education programs typically address
FOH but have not developed strategies to manage it (Lawton et al., 2013).

A1C was not associated with FOH in the current study, which argues against the practice of
maintaining glucose consistently higher to avoid hypoglycemia in this sample. It is possible
that greater GV with equivalent peaks and nadirs results in a normal A1C for some
individuals. A1C has been inconsistently associated with FOH in previous research (Hanna,
Weaver, Stump, Fortenberry, & DiMeglio, 2014; Hendrieckx et al., 2014; Nixon & Pickup,
2011), suggesting that short-term measures of glycemia may better depict this phenomenon.

With regard to self-management behavior, the association of trait FOH with greater calorie
and macronutrient consumption supports previous reports of eating and snacking when
worried (Bohme et al., 2013; Weiner & Skipper, 1978). However, daily diary fear was not
related to CHO intake and insulin dosing. This may have been in part due to the fact that we
calculated CHO and insulin doses as daily totals. This daily level of analysis may not have
been sensitive to the shorter-term dietary and dose adjustments that occur (sometimes
minute-to-minute or hour-to-hour) in response to FOH. In addition, some self-management
responses to FOH may be non-linear. In our previous research, we noted a U-shaped pattern
with fewer behaviors instituted at higher stress levels (Martyn-Nemeth et al., 2014).
Exploration of possible nonlinear relationships in future research is warranted.

Actigraphy recordings of physical activity revealed more activity time spent in light
compared to moderate or vigorous activity. Higher baseline trait FOH was related to less
time spent in physical activity. These findings corroborate previous studies that identified
FOH as a major barrier to physical activity (Brazeau et al., 2008; Riaz, Basit, Fawwad,
Yakoob Ahmedani, & Ali Rizvi, 2014). Individuals with TLDM may be challenged to
participate in regular physical activity to maintain a healthy lifestyle, yet have difficulty
managing their blood glucose levels during and after the exercise bout. Physical activity can
precipitate greater GV and hypoglycemia episodes (Briscoe, Tate, & Davis, 2007; Hill et al.,
2016). Those who spent more time engaging in physical activity had higher A1C levels,
which might reflect compensatory behaviors to avoid hypoglycemia with exercise. This
finding must be interpreted with caution because of the small sample. Previous studies have
found that regular physical activity and exercise was associated with improved A1C levels in
adults; however, few have used randomized controlled trials, and many measures of physical
activity have been self-reported (Bohn et al., 2015; Yardley, Hay, Abou-Setta, Marks, &
McGavock, 2014). Additionally, the potential mediating effect of FOH on physical activity
and strategies to address this problem have not been fully addressed.

4.1. Limitations

The twice-daily measures of FOH may not have been frequent enough to pair with self-
management decisions. In terms of self-management measures, CHO intake was based on
CHO counting accuracy, as well as adherence to entering CHO grams into the insulin pump
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each time; thus, CHO intake may have been inaccurately reported. This was a convenience
sample of well-educated young adults who used insulin pump therapy and had fairly good
glucose control. Thus, the sample may not be representative of others with TLDM. Due to
the exploratory nature of this study, a power analysis for sample size was not done.
However, a post-hoc power analysis using a Monte Carlo simulation model (Landau &
Stahl, 2013) based on the estimated fixed effect coefficients revealed that 35 subjects
resulted in power of 0.98 for daily FOH to detect a change in GV.

5. Conclusions

In summary, prospective examination of FOH in real time revealed that FOH was temporally
associated with GV. FOH was also associated with higher calorie intake and less physical
activity. Our findings should be interpreted with caution due to the small sample and
exploratory nature of the study. However, we raise important questions regarding the
association of FOH with GV and the need to examine these factors further to develop
interventions to reduce or manage FOH to promote healthy diabetes outcomes.
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Highlights

Fear of hypoglycemia (FOH) is a barrier to attaining optimal glucose control
that may trigger behaviors that contribute to greater glycemic variability in
T1DM.

Gaps in knowledge exist related to the association of FOH and glycemic
variability; CGM technology allows examination of these relationships.

Using a prospective repeated-measures design, in young adults with TIDM,
findings revealed that concurrent and previous day FOH levels were
associated with greater glycemic variability.

FOH was also associated with dietary patterns and physical activity
supporting the role of FOH in self-management behaviors and intra-day
glycemic variability.
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Figure 1.

3-Day CGM recordings on two subjects. Each line represents a different day. Note that,
despite similar ALC levels, the GlucSDs differ.
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