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Purpose: Substance use and sexual activity can impact the glycemic management and health of people living with type 1 diabetes
(T1D), but data in pediatric populations are sparse. We set out to explore patient engagement and knowledge of the impacts on
glycemia from substance use and sexual activity in a pediatric type 1 diabetes center.

Patients and methods: Surveys assessing rates and frequency of cannabis use, alcohol use, sexual activity, and participants’
knowledge of their glycemic impacts were administered to participants >18 years old with type 1 diabetes between July 2024 and
May 2025 at the Barbara Davis Center for Diabetes pediatric clinic. Respondents were classified by substance use (alcohol and/or
cannabis) and sexual activity. Demographic and glycemic data were obtained from electronic medical records. Student’s s-tests and
chi-square tests were performed to compare between groups. Linear regression models were fit to compare HbAlc by cannabis use,
adjusting for age, diabetes duration, non-Hispanic White race and ethnicity, and automated insulin delivery use.

Results: Of the 103 participants, 50 (48.5%) and 56 (54.4%) reported cannabis and alcohol use, respectively. Sexual activity was
reported by 63 (61.2%) individuals. Cannabis users had a 0.8% higher HbAlc compared to non-users, even when controlling for
confounders, and were less knowledgeable about its impact on glucose levels. Alcohol users were more knowledgeable about alcohol’s
impacts compared to non-users, especially concerning delayed hypoglycemia. Knowledge of goal HbAlc during pregnancy was low.
Conclusion: Substance use and sexual activity are common among emerging adults with T1D, though their knowledge around the
impact on diabetes is limited. Consistent and comprehensive education on these topics should begin early as part of routine diabetes
care in pediatric populations. Further research into the effect of cannabis on glucose levels and diabetes care is necessary.
Keywords: cannabis, alcohol, sexual activity, emerging adults, type 1 diabetes

Introduction

Adolescence and emerging adulthood can be significantly challenging,' especially for those living with type 1 diabetes
(T1D). These periods of life include increased self-sufficiency and importance of independent diabetes management.
During this time period, insulin resistance is at the highest due to pubertal hormones, yet attention to diabetes self-care is
often not prioritized.” Emerging adults with T1D also experience higher rates of mental health challenges, compared to
their peers.” These factors result in a multi-year period of higher average glucose levels, which can lead to acute and
chronic complications, despite the fact that glycemic control generally improves later in adulthood. These risks are
heightened for those engaging in substance use and sexual activity; both of which can have significant impacts on blood
glucose and overall health.**

Alcohol is one of the most frequently used substances for people living with and without diabetes.” The initial impact
on glucose levels is dependent on the carbohydrate content of the alcoholic drink. However, the most significant risk of
alcohol intake with diabetes is delayed hypoglycemia that can occur 4—6 hours after a person starts drinking and can last
over 8 hours, depending on the amount of alcohol consumed.® This is in part due to the liver’s focus on metabolizing
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ethanol into a non-toxic form, which subsequently deters its ability to perform counterregulatory mechanisms to prevent
hypoglycemia. Moreover, the reduction of nicotinamide adenine dinucleotide (NAD) to NADH during alcohol metabo-
lism results in inhibition of gluconeogenesis, which increases the risk of hypoglycemia. This can also reduce the
effectiveness of emergency medications, like glucagon, to treat hypoglycemia. While the risk of significant hypoglycemia
is better recognized, higher rates of alcohol consumption may also lead to increased ketosis.” The reasons for this
increased ketosis are multifactorial but include reduced diabetes self-care and increased insulin resistance.’

In addition to the high use of alcohol in the United States, a larger number of people are now using cannabis,
sometimes on a daily or near daily basis.** Almost half of the states, plus the District of Columbia, allow for recreational
use of cannabis over the age of 21 years, with 40 states allowing medicinal cannabis for those >18 years old. Expanding
legalization has led to a large increase in cannabis users, including in people with T1D.'® The primary modes of cannabis
consumption are vaporization of cannabis concentrates, inhalation from smoking flower, and edibles. The specific effects
can vary dramatically depending on the formulation, strain (indica or sativa blends), and amount consumed."'

The impact of cannabis use on diabetes is less clear, as much of the research comes from retrospective studies. Unlike
alcohol where the physiological mechanisms are well-characterized, the mechanisms by which cannabis affects glycemia
remain poorly understood. Much of the literature to date has described trends of hyperglycemia and increased hospitalizations
in those that use cannabis. Hyperglycemia may arise from decreased diabetes self-management behaviors, particularly dosing
with insufficient amounts of insulin around “the munchies” if carbohydrate snacks are consumed.* Users may develop

cannabinoid hyperemesis syndrome that can mimic symptoms of diabetic gastroparesis'*"?

and can lead to emergency room
visits related to hyperglycemic ketosis or retractable emesis.'* There has also been an associated increased risk of diabetic
ketoacidosis (DKA) in adults with T1D with cannabis use.” While many experience hyperglycemia with cannabis use, users
may also experience hypoglycemia through increased insulin sensitivity.">"'” In addition to true hypoglycemia, the physio-
logic and mental effects of certain strains of cannabis can mimic perception of low symptoms, like increased heart rate, leading
to inappropriate treatment.

People living with T1D engage in similar rates of sexual activity as the general population.'® However, those living with
TID face unique challenges when sexually active, particularly around glucose fluctuations related to intercourse.'® These
include hyperglycemia due to adrenaline surges and hypoglycemia due to physical exertion.'” An additional challenge is that
intercourse may lead to an unintended, unplanned pregnancy, which can result in a higher risk of complications to the mother
and fetus when the HbA 1¢ level is above the goal for pregnant people with T1D.2%2?

Prior studies show that adolescents and young adults with T1D are engaging in risky behaviors, primarily alcohol
consumption prior to the legal age and high-risk sexual intercourse.®'° Despite the growing legality of cannabis, there
has not been extensive study on the frequency and amount of use in youth and young adults with T1D. Additionally, there
is a paucity of data on the knowledge base of this population around the impact of substance use and pregnancy on
diabetes. These issues are not often addressed during adolescence by pediatric providers, as many people have their first
sexual experience prior to counseling.'” Therefore, the objective of this study was to obtain a cross-sectional assessment
of substance use, sexual activity, and knowledge surrounding these behaviors in young adults (ages 18 to 26) with T1D
who receive care at a pediatric diabetes clinic.

Methods

Young adults were recruited from the Barbara Davis Center for Diabetes (BDC) pediatric clinic in Aurora, Colorado,
United States, during clinic encounters between June 2024 and May 2025. Inclusion criteria were ages 18-26 years and
a clinical diagnosis of T1D. The lower limit of 18 years was chosen to avoid the need for parental consent in order to
increase the likelihood for truthful responses from participants, as well as being the age of legal medicinal cannabis use
in Colorado. The Colorado Multiple Institutional Review Board (Aurora, Colorado) approved this study (24-0461). This
study complies with the Declaration of Helsinki.

Eligible participants were approached by research staff during their routine clinical appointment. If interested, written
informed consent was obtained from each participant. Less than 10% of those approached declined participation. The

sample size was derived from a convenience sampling approach.
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Demographics, including race/ethnicity, diabetes duration, age of participant, insurance status, most recent HbAlc,
and time-in-range (70-180 mg/dL; TIR) from the most recent two weeks of continuous glucose monitoring (CGM) data,
if available, were obtained from the medical record at the time of enrollment.

A substance use and sexual activity survey was administered to all participants. Questions from a previously
published questionnaire on cannabis use in adults with T1D were used to assess for cannabis use.”> For those reporting
cannabis use within the past 6 months (current cannabis use), the validated Cannabis Use Disorder Identification Test-
Revised (CUDIT-R);** was used to identify hazardous cannabis use and cannabis use disorder. In addition, current
cannabis users completed questions related to the duration and frequency of use, and form of cannabis (vaporization,
edible, or smoke). Questions on alcohol and sexual activity were developed following a literature review, with additional
topics included after feedback from BDC endocrinologists. The survey was available in English and Spanish.

Participants were classified by substance use and sexual activity experience. Cannabis users were defined as those
with current or past cannabis use of any frequency. Alcohol users were defined as those reporting current alcohol use
(within the last 6 months). Those with any past or current (within the last 6 months) sexual activity were defined as
sexually active. To assess topic knowledge, participants were asked to select which statements from a list of four
(cannabis) and six (alcohol) were true. Topic knowledge scores were calculated by the number of true statements selected
and false statements correctly left unselected. Participants also selected from multiple choice responses on what they
thought the goal HbAlc was during pregnancy.

Student’s t-tests were performed to compare continuous variables (age, diabetes duration, HbAlc, and TIR) by
lifetime substance use and sexual activity. Chi-square tests were performed to compare categorical variables (race/
ethnicity, insurance status, sex) by lifetime substance use and sexual activity. Knowledge questions were compared using
chi-square (comparisons of individual questions) and t-tests (for overall knowledge scores). Linear regression models
were fit to compare HbAlc by lifetime cannabis use, adjusting for age, diabetes duration, non-Hispanic White race and
ethnicity, and automated insulin delivery use.

Results

A total of 103 individuals consented to participate. Full demographics are shown in Tables 1 and 2. Participants had
a mean age of 20.8 £+ 1.8 years, mean diabetes duration of 10.5 £ 4.7 years, mean HbAlc 8.1% + 1.8%, and mean TIR
57.8% + 18.9% (N=84 with CGM data). Most participants (74.8%) were non-Hispanic White, 61.8% were assigned
female at birth (AFAB), and 29.1% were on public insurance.

Table | Demographics Overall Sample and By Substance Use

Overall Cannabis Alcohol
User Non-User User Non-User
(N=50) (N=53) (N=56) (N=47)
Age, y 208 £ 1.8 21219 | 205+ 1.7% | 212+ 1.8 | 204+ |.7*
Diabetes Duration, y 105 + 4.7 1.1 £39 100 £ 53 115 +47 9.4 + 4.5%
HbAlc, % 81+18 85+ 1.9 7.6 + 1.6% 82+ 1.8 79+18
Time in Range, % 59.0+ 17.7 | 552+ 185 | 620+ 6.6 | 573+ 172 | 61.0 + 183
AFAB 59 (57.3) 31 (63.3) 32 (60.4) 37 (67.3) 26 (55.3)
Attends college 53 (51.5) 24 (48.0) 29 (54.7) 31 (55.4) 22 (46.8)
(Continued)
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Table | (Continued).

Overall Cannabis Alcohol
User Non-User User Non-User
(N=50) (N=53) (N=56) (N=47)
Race and Ethnicity
Non-Hispanic White 77 (74.8) 30 (60.0) 47 (88.7)7 43 (76.8) 34 (72.3)
Hispanic 14 (13.6) 11 (22.0) 3(5.7) 7 (12.5) 7 (14.9)
Non-Hispanic Black 6 (5.8) 5(10.0) 1 (1.9) 1 (1.8) 5(10.6)
Other/Not Reported 6 (5.8) 4 (8.0 2 (3.8) 5(89) I 2.1)
Insurance
Private 62 (60.2) 27 (54.0) 35 (66.0) 38 (67.9) 24 (51.1)
Medicaid 30 (29.1) 18 (36.0) 12 (22.6) 12 (21.4) 18 (38.3)
Other/None I (10.7) 5 (10.0) 6 (11.3) 6 (10.7) 5(10.6)
Automated Pump Use 71 (68.9) 34 (68) 37 (69.8) 40 (71.4) 31 (66.0)
DKA admissions in last 12 months 8 (16) 4 (7.5) 7 (12.5) 5 (10.6)
Cannabis Use 50 (48.5) - - 39 (69.6) 11 (23.4)7
Alcohol Use 56 (54.4) 39 (78.0) 17 32.1)A - -
Ever Sexually Active 63 (61.2) 39 (79.6) 24 (46.2)" 47 (85.5) 16 (34.8)*

Notes: Data are presented as mean * standard deviation or n (%). *p-value <0.05; Ap-value <0.001 for difference between groups
(Cannabis User vs Non-User and Alcohol User vs Non-User).
Abbreviations: AFAB, Assigned Female at Birth; DKA, Diabetic Ketoacidosis.

Table 2 Characteristics of Substance Users

Cannabis® | Alcohol
N=50 N=56
Duration of Use
<0.5 years 8 (17.8) 8 (14.3)
0.5-1 year 7 (15.6) 10 (17.9)
>| to <3 years 16 (35.6) 16 (28.6)
3-5 years Il (24.4) 17 (30.4)
>5 years 3 (6.7) 5(8.9)
Frequency of Use
Monthly or less 10 (28.6) 14 (25.5)
2-4 times a month 9 (25.7) 27 (49.1)
2-3 times a week 4 (11.4) 14 (25.5)
4+ times a week 12 (34.3) 0 (0)
(Continued)
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Table 2 (Continued).

Cannabis® | Alcohol
N=50 N=56

Form of Use

Smoking 39 (78)

Vaporization 34 (68)

Edible 31 (62)
Recreational Use 45 (97.8)
Alcohol Use 39 (78)
Sexually Active 24 (46.2)
Current Users (last 6 months) N=35
CUDIT-R Scores

Mean Score 7+54

Hazardous Use (>8) 13 (37.1)

Possible Substance Use Disorder (>12) 5(14.3)

Notes: Data are presented as mean * standard deviation or n (%). *Data missing for
Cannabis Users [Duration of Use (n=5), Recreational Use (n=4)].
Abbreviation: CUDIT-R, Cannabis Use Disorder Test — Revised.

Cannabis Use

Of the 103 participants, 50 (48.5%) reported at least one instance of prior cannabis use (Table 1). Cannabis users were
older compared to non-users (21.2 + 1.9 vs 20.5 + 1.7 years, p=0.0481), though there was no statistically significant
difference in diabetes duration. Cannabis users were less likely to be non-Hispanic White (60.0% vs 88.7%, p=0.0006).
Cannabis use was associated with alcohol use and sexual activity (p<0.0001 and p=0.0004, respectively), though there
were no other statistically significant demographic differences.

Cannabis users had a statistically significant higher HbAlc compared to non-users (8.5% £ 1.9% vs 7.6% =+ 1.6%
respectively, p=0.0145) and a trend for a lower TIR (55.2% +18.5% vs 62.0% + 16.6%, p=0.0877). When controlling for
age, diabetes duration, AID use, and being non-Hispanic white, any use of cannabis was associated with a 0.8% higher
HbAlc (p=0.0210). However, there was no statistically significant difference in rates of DKA.

Characteristics of cannabis users are shown in Table 2. For the 50 individuals reporting cannabis use in the past, over
66% have been using cannabis for over 1 year, with almost half using at least weekly. Nearly all (97.8%) reported using
cannabis recreationally rather than medicinally. The mean CUDIT-R score for the 35 individuals currently using cannabis
was 7 + 5.4. Thirteen (37.1%) participants met criteria for hazardous use and 5 (14.3%) met criteria for possible
substance use disorders (scores >8 and 12, respectively).

Cannabis users had worse general cannabis knowledge compared to non-users (2.6 = 0.9 vs 3.0 + 1.0, p=0.0348)
(Supplemental Table 1). Cannabis users were less likely to recognize the increased risk of DKA with cannabis use

compared to non-users (20.0% vs 54.7%, p=0.0002), though cannabis users were more aware of the increase in blood
sugars with uncovered carbohydrates during “the munchies” compared to non-users (88.0% vs 71.7%, p=—.0373)
(Figure 1). Cannabis users had a trend of less recognition of the decreased blood sugar awareness with cannabis use
compared to non-users (60.0% vs 77.4%, p=0.0562). See Figure 1 for further details.

Cannabis users had better general alcohol knowledge compared to non-users (4.5 £ 1.2 vs 3.9 + 1.4, p=0.0267). They
were more likely to recognize the risk of delayed hypoglycemia than non-cannabis users (72.0% vs 52.8%, p=0.0439).
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Decrease your awareness of your blood
sugars patterns (True)3

Increase your awareness of your blood
sugars (False)

Increase your blood sugars due to “the
munchies” if nsulin is not given (True)*

Increase your risk of DKA (True)t

m THC Non-User (N=53)

o

0.2 04 0.6 0.8 1
THC User (N=50) Proportion Correctly Answered

Figure | Cannabis Knowledge Questions Answered Correctly by Cannabis Use Status. *p-value <0.05; 1 p-value <0.001; } p-value=0.0562 for difference between substance
use groups.

There was no statistically significant difference in knowledge of pregnancy goal by cannabis use. See Supplemental
Table 1 for additional details.

Alcohol Use
Of the 103 participants, 56 (54.4%) reported alcohol use (Table 1). Alcohol users were older than non-users (21.2 + 1.8
vs 20.4 = 1.7 years respectively, p=0.0381) with a longer diabetes duration (11.5 = 4.7 vs 9.4 £ 4.5 years, respectively,
p=0.0261). There were no other significant demographic differences between alcohol users and non-users, though there
was a trend towards more non-users on Medicaid (28.3% vs 21.4%, p=0.0605). Alcohol use was associated with cannabis
use (p<0.0001) and sexual activity (p=0.040). There were no statistically significant differences in HbAlc or TIR based
on alcohol use.
Among the users of alcohol, over 67% have been using alcohol for over 1 year (Table 2). Over a quarter were using at
least weekly, though no one reported using alcohol 4 or more days a week. Most were drinking 2-3 drinks per session.
Alcohol users had better general alcohol knowledge scores compared to non-users (4.6 + 1.3 vs 3.8 = 1.3, p=0.003)
(Figure 2 and Supplemental Table 1). Alcohol users were more likely to recognize the potential for delayed hypogly-

cemia compared to non-users (73.2% vs 48.9%, p=0.0112). They were also more likely to recognize the decreased
awareness of hypoglycemia compared to non-users (85.7% vs 68.1%, p=0.032). There was a trend toward greater
recognition of the tendency of alcohol to immediately raise a person’s blood glucose level (58.9% vs 40.4%, p=0.0606).

There was no significant difference in general cannabis knowledge between alcohol users and non-users. Alcohol users
were more likely to recognize the goal HbA lc¢ during pregnancy (30.4% vs 8.5%, p=0.0045) (Supplemental Table 1).

Sexual Activity

Of the 103 participants, 63 (61.2%) individuals reported at least one instance of prior sexual activity (sexually active),
with 49 (47.6%) reporting sexual activity within the last 6 months (Table 3). Sexually active individuals were older than
those not sexually active (21.1 + 1.7 vs 20.3 + 1.9 years, p=0.040). There was no significant difference in diabetes
duration. A larger portion of those sexually active were assigned female at birth (AFAB) (71.0% vs 47.4%, p=0.0186).
Those sexually active were more likely to report cannabis and alcohol use than those who were not (61.9% vs 26.3%,
p=0.0004 and 74.6% vs 21.1%, p<0.001, respectively).
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Glucagon will bring your blood sugars up if
you go low after drinking (False)

Make it harder to recognize when you are
low (True)*

Lower your blood sugar >4 hours later
(True)*

Lower your blood sugar right away (False)

Raise your blood sugar 6-8 hours later
(False)

Raise your blood sugar right away (True)

0 010203040506070805
Proportion Correctly Answered

m EtOH Non-User (N=47)
EtOH User (N=56)

Figure 2 Alcohol Knowledge Questions Answered Correctly by Alcohol Use Status. *p-value <0.05 for difference between substance use groups.

For the 63 sexually active individuals, 69.8% began prior to the age of 18 years of age, with the majority beginning
between 14-18 years old (Table 4). The majority of sexually active individuals had between 1-3 lifetime partners.
Contraception was used by 79.4% of sexually active individuals or their partners, with the majority using condoms.
Around a third of AFAB reported using an intrauterine device (IUD) or implant.

Table 3 Demographics by Sexual Activity

Overall Ever Sexually Active
Yes No
(N=63) (N=38)
Age, y 208+ 1.8 | 2I.1 £ 1.7 | 203 + 1.9%
Diabetes Duration, y 10.5 + 4.7 1.1 +48 9.8 + 44
HbAlc, % 8.1=%18 8219 79+ 17
Time in Range, % 59.0 £ 17.7 | 58.6 + 17.7 | 59.5 £+ 182
AFAB 59 (57.3) 44 (71.0)* 18 (47.4)*
Attends college 53 (51.5) 34 (54.0) 17 (44.7)
Race
Non-Hispanic White 77 (74.8) 47 (74.6) 28 (73.7)
Hispanic 14 (13.6) 7(11.1) 7 (184)
Non-Hispanic Black 6 (5.8) 4 (64) 2 (5.3)
Other/Not Reported 6 (5.8) 5(7.9) 1 (2.6)
(Continued)
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Table 3 (Continued).

Overall Ever Sexually Active
Yes No
(N=63) (N=38)
Insurance

Private 62 (60.2) 41 (65.1) 20 (52.6)
Medicaid 30 (29.1) 15 (23.8) 14 (36.8)
Other/None Il (10.7) 7(11.1) 4 (10.5)
Automated Pump Use 71 (68.9) 44 (69.8) 26 (68.4)
DKA admissions in last 12 months 6 (9.5) 6 (15.8)
Cannabis Use 50 (38.5) 39 (61.9) 10 (26.3)7
Alcohol Use 56 (54.4) 47 (74.6) 8 (21.1)

Notes: Data are presented as mean * standard deviation or n (%). *p-value <0.05; * p-value
<0.001 for difference between Yes Sexually Active vs Not Sexually Active.
Abbreviations: AFAB, Assigned Female at Birth; DKA, Diabetic Ketoacidosis.

Table 4 Sexual Activity and Contraception Use by Gender Assigned at

Birth
Overall AFAB AMAB
N=63 N=44 N=18
Forms
Oral (giving, receiving, both) 58 (92.1) | 42 (95.5) | 15(83.3)
Vaginal-penile intercourse 52 (82.5) | 37 (84.1) | 14 (77.8)
Anal intercourse 7(10.1) 4 (9.1 3 (16.7)

Age of first sexual activity

<14 years 5(7.9) 2 (4.6) 3 (16.7)
14-16 years 18 (28.6) | 13 (29.6) | 5(27.8)
>16 and <18 years 21 (333) | 12 (273) | 8 (444
218 years 19 (30.2) | 17 (38.6) | 2(Il.1)
Currently sexually active 49 (79.0) | 26 (83.7) | 13 (72.2)

Number of lifetime sexual partners

1-3 37 (58.7) | 27 (61.4) | 9 (50.0)
45 13 (20.6) | 9 (205) | 4(222)
26 13 (20.6) | 8(182) | 5(27.8)

Contraception Use 50 (79.4) | 40 (90.9) | 9 (50.0)

(Continued)

8 https: Diabetes, Metabolic Syndrome and Obesity 2026:19



Waterman et al

Table 4 (Continued).

Overall AFAB AMAB
N=63 N=44 N=18

Forms (participant or partner)

Condoms, cervical cap, or spermicide 36 (57.1) | 29 (65.9) | 6 (33.3)

Birth control pill, patch, or ring 25 (39.7) | 19 (432) | 5(27.8)
Intrauterine device (IUD) or implant 21 (33.3) | 18 (40.9) | 3 (16.7)
Injectable (ie Depo-Provera) 2 (3.2) 2 (4.6) 0 (0)

Withdrawal/pull out method 18 (28.6) | 13 (29.6) | 4(22.2)

Reasons for use (participant or partner)

To prevent pregnancy 48 (76.2) | 38 (86.4) | 9 (50.0)

To prevent sexually transmitted diseases | 29 (46.0) | 20 (45.5) | 8 (44.4)

Partner desire 3 (48) 1 (2.3) 2 (IL.1)

Change menstrual cycle or symptoms 20 (31.8) | 20 (45.5) 0 (0)

Frequency of unprotected penile-vaginal intercourse

0% 42 (67.7) | 34 (77.3) | 8 (47.1)
0-25% 10(l6.l) | 7159 | 3(7.7)
26-50% 0 (0) 0 (0) 0 (0)

51-75% 581 | 246 | 3(177)
>75% 581 | 1@3) | 3377

Note: Data are presented as n (%).
Abbreviations: AFAB, Assigned Female at Birth; AMAB, Assigned Male at Birth.

There was no statistically significant difference on knowledge of goal HbAlc during pregnancy by sexual activity.
However, there was a difference based on the sex assigned at birth with AFAB individuals more likely to recognize goal
HbA 1c compared to those assigned male at birth (30.2% vs 0.5%, p=0.001). However, across the general population, the
majority selected “Don’t Know”. Those engaged in sexual activity had better general alcohol knowledge compared to
those not sexually active (4.5 £ 1.2 vs 3.7 + 1.4, p=0.0018). There was not significant difference in cannabis knowledge
scores. See Supplemental Table 1 for additional details.

Discussion
Substance use and sexual activity are common in emerging adults with T1D receiving care at a pediatric diabetes clinic.
The majority of participants reported alcohol use and sexual activity, with almost half reporting past or current cannabis
use. Cannabis users had higher HbAlc levels compared to non-users, even when controlling for possible confounders,
and a trend toward lower TIR. However, it is unclear whether this relationship is primarily mediated by impaired self-
management behaviors or if physiological interactions may contribute. While alcohol use was common in this popula-
tion, there were no differences in glycemic outcomes when comparing those using alcohol and those not using alcohol.
There were significant substance use knowledge gaps. In particular, cannabis users were less aware of the increased
risk of diabetic ketoacidosis and the decreased glycemic awareness that can occur with cannabis use compared to non-
users. However, users of any substance were more knowledgeable about alcohol’s impact, particularly the risk of delayed

hypoglycemia. The differences in knowledge gaps between substances are likely due to the differences in the severity and
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frequency of the risks of alcohol and cannabis use, as well as the large overlap between cannabis and alcohol users. As
delayed hypoglycemia can frequently occur with even moderate alcohol use, users are more likely to encounter this
phenomenon once they start consuming alcohol regularly, though they may not understand the reason. In contrast, the
increased risk of DKA with cannabis use is not as well established and may not be as noticeable at an individual level. In
this study, there was a trend towards more DKA admissions in the cannabis group that was not statistically significant,
although the sample size of DKA admissions decreased the power to detect differences between groups.

Across the entire sample, there was a lack of knowledge related to the goal HbAlc during pregnancy. While those
capable of becoming pregnant were more likely to answer correctly, over half answered “Don’t Know” to the question.
As many have been sexually active for years, this dearth of knowledge could have significant impacts on the health of the
person and fetus if they were to become pregnant with an elevated HbAlc. More consistent education around pregnancy
and T1D, as well as discussions around effective contraception options, are necessary. It is imperative that this is
addressed starting within the pediatric clinic and not waiting until after transitioning to an adult provider. Sexual activity
is commonly occurring during adolescence and young adulthood, when many patients are still receiving their diabetes
care in pediatric practices.

Limitations

Although this study provides a look at substance use and sexual activity in emerging adults with T1D, there are some
limitations. Substance use and sexual activity data were obtained through self-report, which may introduce bias,
especially for those that were not comfortable reporting substance use and sexual activity. Participants were limited to
those >18 years old to avoid the need for parental consent, thus data for younger adolescents were not obtained. As
alcohol and cannabis use are still illegal for those <21 years old, there may have been some underestimation of substance
use in individuals 18-20 years old. Despite the possibility of underreporting, this study still found a large percentage of
patients willing to acknowledge their use. Additionally, while the CUDIT-R is a validated survey, the majority of
information was not obtained through a validated questionnaire.

Certain metrics, like TIR, did not reach the level of statistical significance, though they may be clinically significant.
This lack of statistical significance may be due to insufficient sample size. Additionally, further evaluation by substance
use subgroup may provide additional insight when trying to isolate the effect of each substance. While the sample size of
this study did not allow for this analysis, this may be a future area of research.

Additionally, as this occurred at a clinic located in Colorado, this study’s findings may not be applicable to clinics in
states that have not legalized cannabis use. However, many participants in this sample began cannabis use before the age
of 21 years old, which is the legal age of recreational use in Colorado and other states. This indicates that most were
obtaining it through illegal channels. Several active cannabis users were also attending universities in states without legal
recreational use.

Conclusion

Substance use and sexual activity are common among emerging adults with T1D, though their accurate knowledge
around the impact on diabetes is limited. As many begin experimenting as adolescents, consistent and comprehensive
education on these topics should begin in early high school as part of routine diabetes care in pediatric diabetes clinics.
Additionally, those using cannabis have higher HbAlc levels compared to those that do not, though the etiology of this is
unclear at this time. Further research into the effect of cannabis use on glucose levels and diabetes care, as well as

identification of optimal timing of early educational interventions, is necessary.

Prior Presentation
Material from this study was presented at the American Diabetes Association Scientific Sessions in Chicago, Illinois in
June 2025 and International Society of Pediatric and Adolescent Diabetes Annual Conference in November 2025.
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