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Key Messages

- In individuals without diabetes, sex-related differences in hormonal responses to exercise exist,
which impact fuel selection during different types of activity

- Existing exercise studies in individuals with type 1 diabetes have involved either all male, or
mostly male participants

-Sex-related differences may alter blood glucose responses to exercise between the sexes in
individuals with type 1 diabetes
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ABSTRACT

OBJECTIVE: In adults with type 1 diabetes, resistance exercise (RE) is associated with more
stable blood glucose (BG) levels than aerobic exercise, both during and after exercise. In
nondiabetic individuals, growth hormone and epinephrine responses to RE differ between the
sexes. These hormones are known to affect BG levels in individuals with type 1 diabetes. This
study explored whether sex-related differences might exist in BG responses to RE in individuals

with type 1 diabetes.

METHODS: A secondary data analysis was conducted on pooled data from two studies with
identical RE protocols for individuals with type 1 diabetes [n=13 male (16-63 years), 10 female
ages (19-45 years)]. The RE session consisted of seven resistance-based exercises performed at 5
pm. Plasma glucose samples were collected pre-, immediately post-, and one hour post-exercise.
Interstitial glucose levels were recorded through blinded continuous glucose monitoring (CGM)

24 hours pre-, during and 24 hours post-exercise.

RESULTS: There was a significant sex by time interaction (P<0.001) in plasma glucose
responses to RE. Plasma glucose decreased significantly in males from 8.6+£2.5 t0 6.3+£2.1
mmol/L (P<0.001) during exercise, whereas females experienced no significant change (7.2+1.3
to 7.3+1.3 mmol/L, P=0.999). In the 6 hours following RE, males developed significantly more

hypoglycemia, as measured by CGM (P=0.048).

CONCLUSIONS: Males may have a greater risk of hypoglycemia with an acute bout of RE
than females. Further research is needed to examine this phenomenon more closely, as sex-
specific recommendations for preventing hypoglycemia around RE may be necessary in type 1

diabetes.



INTRODUCTION

Regular physical activity and structured exercise training have many benefits for
individuals with type 1 diabetes, including improved cardiovascular health, insulin sensitivity
and body composition (1). Activity comes in several forms each of which has unique cardio-
metabolic responses that can cause acute dysregulation of glycemia in people with type 1
diabetes (2). Acutely, compared to purely aerobic activities (walking, jogging, cycling),
resistance exercise and/or weight training activities are associated with more stable blood
glucose levels during the activity and in early recovery (3). Studies to date, however, have not
accounted for physiological factors that could impact the effect of resistance exercise on blood
glucose levels in individuals with type 1 diabetes, including age, fitness level, and sex.

In the past, studies of fuel selection and hormonal responses to exercise have excluded
females due to the potential impact of fluctuating sex hormone levels resulting from the
menstrual cycle (4, 5). Recently, a growing number of studies have included both males and
females, and sex-related differences in metabolic and neuroendocrine response to exercise have
been well-established in individuals without diabetes (6). Males and females differ in fuel
selection during exercise, with males exhibiting more carbohydrate use and females more fat
oxidation to produce energy for activity at the same relative exercise intensity (4, 5, 7-9).
Furthermore, compared with females, males generally exhibit amplified counter-regulatory
responses with elevated levels of catecholamines during resistance exercise (10), high-intensity
(anaerobic) exercise (11) and endurance exercise (12) at the same relative intensity. This could
potentially drive a higher glycemic response to resistance exercise in males with diabetes
compared to females with diabetes. Other hormonal responses that differ between males and

females include higher estrogen responses (13-15), lower testosterone increases (16, 17) and



higher peak growth hormone levels (18-20) in females compared to males during various types
of exercise.

Little research has been conducted on sex-related differences in glycemic response to
exercise in those with type 1 diabetes. A single study investigating sex-related differences in type
1 diabetes involved 90 minutes of submaximal aerobic exercise on a cycle ergometer at moderate
intensity (50% of the participants’ pre-determined maximal aerobic capacity (VO2max)) (21).
Similarly to people without diabetes, female participants in this study had significantly smaller
increases in epinephrine and norepinephrine and higher levels of lipolysis compared to male
participants in response to exercise. In spite of these differences, endogenous glucose production
and exogenous glucose infusion rates during exercise (which was performed under a euglycemic
clamp) were similar between the sexes.

To our knowledge, no study to date has examined the impact of sex on blood glucose
changes during resistance exercise in individuals with type 1 diabetes. Therefore, the purpose of
this study was to examine whether sex-related differences might exist in blood glucose responses
to an acute bout of resistance exercise in habitually physically active adults with type 1 diabetes.
We hypothesized that males would have smaller declines in blood glucose during exercise (due
to a higher epinephrine response) but their higher reliance on muscle glycogen as a fuel source

would increase their risk of post-exercise hypoglycemia when compared to females.

METHODS

We performed a secondary analysis of data from two separate studies, conducted in
Ottawa, Canada (2012) and in Edmonton, Canada (2017) to compare changes in blood glucose
concentration during exercise between the sexes. The Ottawa study (3) was approved by the

research ethics boards (REB) of the University of Ottawa and the Ottawa Hospitals. The



Edmonton study (22) was approved by the University of Alberta’s Human REB. Informed
consent for secondary use of previously collected data was obtained from all participants. This
secondary data analysis received ethics approval from the University of Alberta’s REB2 for use
of data collected from the two completed studies. Both initial studies contained identical
protocols for their inclusion/exclusion criteria, baseline strength testing, and afternoon resistance
exercise sessions.
Participants

Data were collected and analysed from 23 (13 male aged 16-63 years and 10 females
aged 19-45 years) participants pooled from the Ottawa and Edmonton studies. Participants were
recruited by word of mouth, social media and recruitment posters placed around university
campuses, medical clinics and gyms. Participants were required to be non-obese, habitually
active (perform both aerobic and resistance-type activities at least three times weekly for a
minimum of six months), non-smoking adults with complication-free type 1 diabetes.
Participants were excluded if they had HbA1c > 10%, were taking any medication (other than
insulin) that would impact glucose metabolism, had frequent and/or severe hypoglycemia or
hyperglycemia, or any condition that would contraindicate lifting weight. Participants used either
continuous subcutaneous insulin infusion (CSII) with an insulin pump (n= 7 males, 7 females),
or multiple daily injections (MDI) of insulin (n= 6 males, 3 females). Participants were asked to
refrain from exercise for 24 h before sensor insertion (48 h before the experimental session).
Table 1 lists participant characteristics. Females using oral contraceptives were tested during the
active pill consumption phase and those not on birth control were tested in the early follicular
phase of the menstrual cycle (self-reported menses). Menstrual cycle phase was unconfirmed for
three female participants.

Baseline Session



Participants were informed of the purpose, protocol and possible risks of the study before
providing written consent. Muscular strength was determined using an eight-repetition maximum
(8-RM) strength test, which determines the maximum weight that can be lifted eight times while
maintaining proper form. The outcome of the 8-RM tests was recorded for the following
exercises: chest press (pectoralis major), shoulder press (deltoids), seated row (latissimus dorsi,
rhomboids, trapezius), lat pulldown (latissimus dorsi), leg press (quadriceps, biceps femris,
gluteus maximus) and leg curl (biceps femoris). Baseline sessions were performed at least 48
hours before testing sessions. Participants were instructed not to partake in any strenuous
physical activity for 24 hours preceding testing sessions.

Experimental Sessions

Participants arrived at the laboratory at 4 pm for the pre-exercise preparations. Exercise
began at 5 pm. The session consisted of performing 3 sets of 8 repetitions (8 RM) of seven
difference exercises (bench press, leg press, shoulder press, leg curl, lat pull down, abdominal
crunches, seated row). Participants were prompted to maintain consistent timing in the eccentric
and concentric motions of the exercise with a two-second count in each direction. Sets were
separated by a 90-second rest period.

Continuous Glucose Monitoring

Continuous glucose monitoring sensors (CGM) were inserted subcutaneously into the
anterior abdominal or upper posterior area of the participants on the day before the first testing
session. The Ottawa study (10 males, 2 females) used CGMS System Gold with SofSensors
(Medtronic, Northridge, CA), while the Edmonton study (3 males, 8 females) used the iPro2
CGM with Enlite sensors (Medtronic, Northridge, CA). Participants were blind to the sensors
readings with both of these systems. OneTouch UltraSmart handheld glucose meters (LifeScan;

Johnson & Johnson, Milpitas, CA) and coded strips (same code throughout the study) were



provided during both studies for participants to test their capillary glucose four times daily for
CGM calibration purposes. For each day of CGM use, participants kept log sheets of food and
insulin intake, and avoided caffeine/alcohol consumption. Twenty-four hours after the
participants’ exercise session, CGM were removed and data were uploaded.

Insulin adjustments and glucose supplementation

Consistent with recent recommendations (2, 23), and similar to previous studies (24),
participants reduced their insulin dose on exercise days by either making a 10% reduction in
intermediate or long-acting insulin (MDI) the night before/morning of exercise or a 50%
reduction in basal rate (CSII participants) beginning one hour before exercise and maintained
until the end of exercise. Our pre-exercise recommendations involved a further 25% reduction in
basal rate for those using CSII if the participant’s blood glucose was <5mmol/L upon arrival to
the lab. All participants consumed a Glucerna Chocolate Graham Snack Bar (150 calories, 25 g
carbohydrate; Abbott Laboratories, Abbott Park, IL) without bolus insulin upon arrival at the lab
(4 pm).

Capillary glucose was checked 30 minutes and immediately before exercise to ensure
glucose levels were between 5.5 and 13.9 mmol/L. If glucose levels immediately before exercise
were below 4.5 mmol/L, participants were provided with glucose tablets containing 32 g of
glucose (Dex4, AMG Medical, Montreal, QC). If readings were between 4.5 and 5.4 mmol/L, it
was recommended that participants take 16 g of glucose. Levels were checked again 15 min
later, and if readings were still between 4.5 and 5.4, a further 16 g of glucose was recommended
for participants. These steps were repeated until blood glucose levels reached a value > 5.5
mmol/L before exercise start time. This protocol was only required for one (male) participant,

who required 32 grams of carbohydrate prior to exercise.



During exercise, glucose concentrations were monitored by applying a drop of venous
blood to a glucose meter when venous blood samples were collected. If levels were below 4.5
mmol/L, it was recommended that participants take 16 g of glucose. Capillary glucose tests were
performed every 10 min, and glucose was provided when necessary until participants reached >
5.5 mmol/L. This protocol was only required for one female participant (16 g), and one male
participants (8 g) who chose not to comply with the suggested 16 g carbohydrate supplement.
Blood sampling and analysis

For both studies, blood samples were drawn by IV catheter at baseline, the end of
exercise, and one hour post-exercise. Samples were mixed by inversion, separated by centrifuge
immediately, and transferred to snap top microtubes for storage in a -80°C freezer. Batch
analysis was performed using the hexokinase timed end point method in a commercial laboratory
to determine plasma glucose levels. The analyses for the original studies were performed in
separate laboratories, but used the same methods.

Statistical Methods

Analyses were performed using SPSS 25.0 software (SPSS Inc., Chicago, IL).
Descriptive statistics, including mean and standard deviation, were calculated to describe
participant characteristics. Independent t tests were used to determine if characteristics were
significantly different. The level of significance was set at 0.05.

Plasma glucose concentration was compared between sexes using two-way repeated-
measures ANOVA with the factors of time (0, 45, and 105 min) and sex. Paired sample t tests
were used to perform pair-wise post hoc comparisons between sexes for each time point to
examine within-sex changes from baseline to immediately post and 1 hour post-exercise. The
level of significance was set at 0.05. Differences were only considered statistically significant

after Tukey-Kramer corrections were made for multiple comparisons. Based on the current



sample size and an estimated standard deviation of 1.0 mmol/L for both groups, these analysis
would be powered to detect a difference of means of 1.245 mmol/L in the primary outcome (the
change in plasma glucose concentration).

CGM data were grouped and summarized as follows using EasyGV (Nathan R. Hill,
University of Oxford, UK): 24 h pre-exercise, as well as 6 h and 12 h post-exercise.
Hypoglycemia was defined as any value detected by CGM <3.9 mmol/L, and severe
hypoglycemia was any value detected by CGM <2.9 mmol/L. Mild hyperglycemia was defined
as values >7.8 and <10.9 mmol/L, and severe hyperglycemia was defined as values >10.9
mmol/L. Number of episodes, total time and percentage of time spent in hypoglycemia,
euglycemia and hyperglycemia for the predetermined periods and the area under the curve
(AUC, defined as the absolute distance from the described limits, multiplied by the time spent
outside these limits) for time spent in hypo- and hyperglycemia was determined for each time
period. Hypo- or hyperglycemic episodes were defined as events lasting at least 15 minutes and
separated by at least 30 minutes as recommended by Schnell et al. (25). Independent t tests were

used to compare between the sexes during each time frame. Significance was set at 0.05.

RESULTS
Work load

Males lifted 40% more weight for upper body (P=0.000) and 64% more weight for lower
body (P=0.001) resistance exercises than females. However, it should also be acknowledged that
the relative resistance exercise workload was identical between females and males since both
groups were lifting weight equivalent to their own personal eight-repetition maximum (8RM).

Plasma glucose

10



Plasma glucose data are expressed as mean + SD. Due to the inability to successfully
insert an 1V catheter in one female participant, plasma glucose levels were collected for 22 of the
23 participants (13 males, 9 females). There was a significant sex by time interaction (P<0.001)
for mean exercise plasma glucose levels, indicating a difference between the sexes for the total
changes and rates of changes in plasma glucose levels (Figure 1). During exercise, plasma
glucose levels decreased significantly for males (p < 0.001) from 8.6 + 2.5t0 6.3 + 2.1 mmol/L,
but not for females (7.2 £ 1.3 to 7.3 £ 1.3 mmol/L, P= 0.999). One hour post-exercise, plasma
glucose values in males remained significantly lower than pre-exercise values (P < 0.001).
Plasma glucose levels one hour post-exercise were similar to pre-exercise (P=0.66) or
immediately post-exercise (0.862) values in females. There was no significant difference in
plasma glucose levels between the sexes before (p= 0.753), immediately after (P= 0.708), or one
hour post-exercise (P=0.178).

Dietary intake and insulin dosage

Total daily carbohydrate intake and insulin dosage (Appendix Table A.1) was calculated
from participant food diaries for the day prior, day of, and day after the exercise session. During
the day of the exercise session, males consumed significantly more carbohydrates than females
(p=0.014). Daily insulin was also higher in males compared to females during the days of sensor
wear (P=0.019). However, per kg of body mass, insulin intake was not significantly different
between groups. In addition, the ratio between grams of carbohydrates to insulin units did not
differ between the sexes on the day before, day of, or day after resistance exercise (P=0.97). One
male (8g) and one female (32 g) participant required carbohydrate supplements during exercise.
Neither the absolute protein intake, nor the grams of protein intake per kilogram of body mass
were significantly different between males and females in the 12 hours preceding or 12 hours

following exercise.
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CGM data

CGM data are expressed as mean = SD. Due to sensor failure in one male and one female
participant, data were collected from 21 of the 23 participants (9 females, 12 males). In the 24
hours preceding exercise, there was no significant difference between the sexes in the total time
spent in hypo- or hyperglycemia, area under the curve (AUC) for hypo- or hyperglycemia, or
number of hypo- or hyperglycemic events. During this time, 4 females and 8 males experienced
antecedent hypoglycemia (defined as blood glucose levels <3.9 mmol/L for >2 hours in the 24-
hour pre-exercise).

In the 6 hours following exercise, males experienced significantly more hypoglycemia
(AUC, P< 0.05) than females (Table 2). Males also experienced a significantly greater AUC per
hypoglycemic episode (P=0.008) compared to females. In addition, males tended to have a lower
mean glucose level in recovery compared to females [6.4 + 1.3 mmol/L vs. 8.0 £ 2.1 for females
(P=0.06), respectively] during this time (Figure 2). This time frame was chosen because it is
when the impact of exercise is most apparent on blood glucose levels (3, 26). There were no
differences between the sexes overnight (6-12 hours post-exercise), or in the 12 hours post-
exercise with respect to time spent in hypo or hyperglycemia (duration and AUC), or number of

hypo or hyperglycemic events.

DISCUSSION

This study suggests that sex-related differences may exist in habitually active individuals
with type 1 diabetes in response to an acute bout of afternoon resistance exercise. Specifically,
we found that compared to males, females with type 1 diabetes have a lower blood glucose
response to a ~42 minutes bout of resistance exercise. Moreover, in the six hours following

exercise, males experienced more hypoglycemia than females with respect to area under the
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curve as measured by CGM. Thus, females with type 1 diabetes appeared to display better
glycemic control than males following an acute bout of resistance exercise. These differences
were observed in spite of no significant differences in the ratio of insulin dosage to carbohydrate
intake or carbohydrate intake and insulin dosage per kilogram of body mass between the sexes.

The mechanisms behind these apparent sex-related differences are unclear. On the one
hand, females generally have a lower adrenergic response to resistance exercise than males, at
least in those without diabetes (10), which should result in greater blood glucose declines during
resistance exercise in females living with type 1 diabetes. Conversely, compared to males,
females tend to rely more on lipid oxidation during both aerobic (4, 5, 7, 12) and resistance (8)
exercise. This may be partly due to higher estrogen, specifically 17B-estradiol, levels which are
known to decrease carbohydrate oxidation and promote lipid oxidation during exercise (5, 12,
15, 27). During the follicular phase of the menstrual cycle, during which most of the female type
1 diabetes participants were tested, estrogen concentrations do not differ markedly between
males and females (17). Females do, however, experience an increase in circulating estrogen
levels after an acute resistance exercise bout, whereas males do not (17, 28). If this were the case
in the type 1 diabetes participants in this analysis, the elevated estradiol could result in a greater
contribution of fat oxidation in females, thereby sparing blood glucose and consequently
glycogen stores. Additionally, it has been reported that females maintain higher levels of
estrogen receptor mRNA content and percent estrogen-positive nuclei compared to males (29).
Thus, while estrogen levels do not differ markedly between males and females in the follicular
phase, it has been suggested that estrogen may exert its metabolic effects more readily in
females, thus promoting higher levels of fat oxidation in females than in males (27).

The greater reliance on glycogen during exercise may increase post-exercise

hypoglycemia risk in males with type 1 diabetes as a greater need for glucose uptake into the
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liver and muscle will occur during recovery to replenish lost stores (27, 30). While one study
found greater post-exercise glucose uptake in females compared to males (31), other studies
found that females without diabetes defend blood glucose homeostasis better post-exercise than
males (32, 33) due to their greater capacity for lipid oxidation during exercise, and overall
conservation of glycogen stores. This is consistent with our observations in the present study
where blood glucose levels remained more stable in the females during and after exercise. This
phenomenon may have also contributed to the relatively greater amount of hypoglycemia
experienced by the males (AUC) compared to the females in the six hours post-exercise. It is
also important to note that antecedent hypoglycemia may have played a role: males in this
analysis experienced more hypoglycemia in the 24 hours before exercise compared to females.
Antecedent hypoglycemia is associated with a greater blunting of counter-regulatory responses
and increased suppression of endogenous glucose production, increasing the risk of
hypoglycemia during subsequent exercise (34).

Growth hormone is known to stimulate lipolysis and lipid oxidation, and thus a higher
growth hormone concentration could decrease reliance on glucose oxidation, subsequently
sparing plasma glucose (35). Indeed, our research team has previously linked the glucose
stabilizing effect of resistance exercise in type 1 diabetes to a rise in growth hormone levels that
was sustained in early recovery (36). Females have higher resting growth hormone levels than
males (37, 38), particularly in the follicular phase of the menstrual cycle (35), and monophasic
oral contraceptive use by females is also associated with higher levels of growth hormone (39).
Furthermore, estrogen may be a factor in elevated growth hormone levels, as estrogen is known
to release a growth hormone stimulating factor (37). However, studies investigating growth
hormone responses to resistance exercise have conflicting results. A study by Luk et al. (20)

observed significantly greater growth hormone levels in females both at rest and during
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resistance exercise. Their growth hormone profile also showed a faster, higher peak and quicker
return to baseline compared to males, who produced a more sustained response (20). However,
other studies have shown a similar response in growth hormone levels to resistance exercise
between males and females (16, 38), or even greater responses in males (40). Regardless of
growth hormone changes in response to exercise, it has been suggested that females have greater
tissue sensitivity to growth hormone than males, which may also preserve glucose levels (6, 21).
While novel, this is an observational study with several limitations. In addition to a lack
of clear mechanisms for the differences in the glycemic response to resistance exercise, this
study contains many uncontrolled variables that could have influenced the results. Because this
was a secondary data analysis, we were unable to match males and females for physical
characteristics that could impact the glycemic responses to exercise. For example, males in the
present study had significantly higher mean height and weight, and relative fitness as measured
by VO2max. Furthermore, while we did not measure body composition. Males generally have
more muscle mass and lower fat mass, and thus higher relative strength compared to females.
The male participants in our analysis lifted significantly more weight than the females, and
therefore the greater depletion of blood glucose levels could have been due to the higher
workload of males. Indeed, a recent study of prolonged aerobic exercise suggests that a higher
amount of working muscle mass and greater aerobic fitness is associated with a lower glucose
nadir during exercise in individuals with type 1 diabetes (41). In line with our observations and
with those of Khalifah et al.(41), higher physical fitness (as demonstrated by a higher VO2max), is
associated with a greater reliance on carbohydrate oxidation during high intensity exercise (7,
10). Consequently, body composition, fitness levels and work load may have contributed to the
observed lower blood glucose values in males, rather than solely sex-related differences. Future

studies should match male and female participants for aerobic capacity relative to fat free mass,
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as this may be the most appropriate way to normalize aerobic fitness among participants of
different body shapes (42).

Another potential limitation of this analysis includes a lack of statistical power to detect
differences in the study’s secondary outcomes (hypoglycemia/hyperglycemia duration, AUC and
percentage of time spent in hypo/hyperglycemia determined by CGM). The data presented in this
analysis may still have clinical significance and could have important implications for
individuals with type 1 diabetes. Future studies with large sample sizes powered for these

analyses are warranted.

CONCLUSION

Overall, these data suggest that sex-related differences may exist in blood glucose
responses to resistance exercise in habitually active individuals with type 1 diabetes. As such,
males may have a greater risk of hypoglycemia during and following resistance exercise than
females. These findings highlight the need for future studies examining sex-related differences in
responses to exercise in type 1 diabetes, as sex-specific recommendations for insulin dosage

adjustments and carbohydrate intake may be warranted.
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TABLES

Table 1. Participant characteristics

Males Females
(n=13) (n=10)
Age (yr) 34 +15 29+8
Height (m) 1.79 £ 0.05 1.68 £+ 0.05*
Weight (kg) 84+11 71+ 12*
BMI 26 £3 25+4
VO max (ml/kg-min) 51+10 40 £ 8*
HbA1c (%0) 7.1+£10 7.3+£0.7
Diabetes duration (yr) 15+ 12 16+7

Data are group means + SD, *P<0.05 vs

. males, as determined by independent t-tests.
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Table 2. Summary of CGM data for 6 hours post resistance exercise for males and females.

Males Females P

(n=12) (n=9)
Participants experiencing hypoglycemia (2.9 - 3.9 mmol/L) 6/12 (50%) 3/9 (33%) N/A
Duration of hypoglycemia (min) 48.3+52.8 128+21.1 0.051
AUC for hypoglycemia 21.6 £26.0 3.78 £8.03 0.042*
Participants experiencing severe hypoglycemia (<2.9 mmol/L) 0/12 (0%) 1/9 (11%) N/A
Duration of severe hypoglycemia (min) 0 1.67+5.00 0.347
AUC for severe hypoglycemia 0 0.22+£0.67 0.277
Participants experiencing hyperglycemia (7.8 —10.9 mmol/L) 8/12 (67%) 8/9 (89%) N/A
Duration of hyperglycemia (min) 77.5+75.8 105+ 89.5 0.469
AUC for hyperglycemia 93.5+86.5 1501 +£118 0.241
Participants experiencing severe hyperglycemia (>10.9 mmol/L) 2112 (17%) 4/9 (44%) N/A
Duration of severe hyperglycemia (min) 12.1+29.1 61.7+99.4 0.181
AUC for severe hyperglycemia 9.79 £ 22.7 107 £ 201 0.187
Percent of time spent in hypoglycemia (<3.9 mmol/L) 13.6 +15.2 3.96+6.86 0.068
Percent of time spent in hyperglycemia (>7.8 mmol/L) 245+ 21.3 457+31.3 0.104
Percent of time spent in euglycemia (3.9-7.8 mmol/L) 61.8 +18.1 50.4+28.8 0.314

Data are group means + SD, *P<0.05, as determined by independent t tests.
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FIGURE LEGENDS

Figure 1 - Changes in mean (+ SEM) blood glucose during 45 minutes of exercise, and 60 minutes of
recovery between males (open circles) and females (closed circles) with type 1 diabetes. * indicates
difference (p<0.05) from pre-exercise blood glucose values.

Figure 2 - Mean (£SEM) interstitial glucose (measured by continuous glucose monitoring) for 12 hours
post-exercise in males (open circles) and females (closed circles) with type 1 diabetes.
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Figure 1. Mean + SE plasma glucose during the resistance exercise session and
1 hour of recovery (n= 9 females and 13 males). White circle = males; black
circle= females. “Statistically significant change from baseline in males.
Differences were only considered statistically significant if still significant after
Tukey-Kramer corrections for multiple comparisons.
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Figure 2. Mean + SE interstitial glucose as measured by CGM from 0 to 12 h post-exercise (n= 9 females and 10
males). Black circles = females; white circles = males. *Represents the period of time where mean interstitial glucose
was significantly higher in females than males (P<0.05).
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