
Unique Considerations in 
Treating Women with 
Diabetes

Elizabeth Stephens, MD, FACP

Elizabeth.stephens@providence.org

OHSU 
CPD



Objectives:

•Describe differences in diabetes incidence/prevalence in 
women

•Discuss how complications differ for women with 
diabetes

•Review management options for women with diabetes
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Case #1
• 48 year-old, type 2 diabetes for 8 years, referred

• No complications, history of hypertension

• Currently taking metformin BID and glimepiride

• Last A1c 8.2%, BMI 32

• Works as a teacher, has 2 kids in middle school, very busy 
and unpredictable schedule

• Worried about medication side effects, weight gain and cost
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Our conversation...
• "Getting the kids up and going in the morning is such a challenge, I 

don't have time to eat", so grabs something at Starbucks

• "My schedule at school is really unpredictable, and having high or 
low sugars is awful"

• "I don't have any time to exercise"

• Becomes tearful talking about her weight, frustrations with her 
inability to lose, blames herself for not working hard enough

• Has seen advertisements on TV for diabetes products and curious if 
they might work for her?
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Questions to consider...

• How is her diabetes/risk different since she is a woman?

• Are there different therapies we should offer to her to 
manage her diabetes, because of her sex?

• What other tools/supports should we consider to help her 
succeed?
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Significant limitations in the literature
• Women excluded to ensure 

homogeneity, reduce maternal-fetal 
liability

• In 1993, NIH policy created to ensure 
women and minorities included in all 
clinical research

• 1433 trials, women were under-
represented in CV disease, psychiatry 
and oncology

• Ongoing need for better 
representation to reflect health 
burdens for women, and look at 
outcomes

Sosinsky AZ, Cont Clin Trials 2022; Henry BH, the American Surgeon 2021; Steinberg JR, JAMA Network Open 2021 
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Diabetes in Women
• 2023 US population, 334,914,895 

people
o 50.4% women

• Diabetes: 38.4 million people, 11.6% of 
the population (14.7% of those > age 
18)

• Prediabetes: 97.6 million, 38% of 
population

• In 2021, 17.7 million more men living 
with DM

• 2/3 of children/adolescents with type 
2 DM are female

CDC.gov 2021; census.gov
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Biological Differences • Estrogen increases insulin sensitivity, 
glucose-stimulated insulin secretion, 
mitigates beta-cell apoptosis
o Progesterone associated with insulin 

resistance, impaired beta cell function

• In women, testosterone associated with 
insulin-resistance, oxidative stress and 
beta-cell dysfunction (PCOS)
o In men, testosterone deficiency associated 

with obesity/insulin resistance

• Higher body fat percentage c/w men
o More peripheral than central, changes with 

menopause

oBMI increases have more impact in 
women
o In those with a BMI 35, RR for DM is 60.9-fold 

for women, c/w 40-fold in men
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Hormonal Changes through a Woman's Life
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Diabetes through A Woman's Life
• Puberty:

o Increase in insulin resistance related to growth hormone, IGF1, diet changes 
and adherence in those with type 1 DM

oEarlier age at menarche associated with higher risk/prevalence of obesity, 
insulin resistance, and risk of type 2 diabetes

• Menstrual cycles and diabetes:
oHigher prevalence of PCO in women with type 2 dm, insulin as mediator
o Irregular menses associated with increased risk for type 2 dm

• Pregnancy:
oGestational diabetes (GDM) affects women with greater insulin-

resistance/obesity, or reduced beta-cell function
▪ 70% higher risk for type 2 dm over 3 years c/w prediabetes or normoglycemia

Kautzky-Willer A, Diabetologia 2023; Cretu D, Hormones 2020; Zhu J, Diab Care 2020
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Menstrual Cycles and Diabetes
• Variability in glucose noted in type 

1 diabetes
o Retrospectively described in 2/3 of 

those with type 1 dm
o Significant increases in hyperglycemia 

during the luteal phase noted on 
CGM
▪ Particularly post-prandial

• Hypoglycemia with start of menses

• Review could not draw conclusions
o Small samples, varied glycemic 

metrics, definition of cycle phases

Lin G et al, www.nature.com/npjdigitalmed, 2023; Gamarra E, J Pers Med, 2023; Toor S, Int J Environ Res and Public Health
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Diabetes and Menopause
• Effect of type 2 DM on 

menopause onset unclear
• Menopause may ↑ risk of diabetes

• Hormonal therapy ↓ risk of type 2 
dm
• Meta-analysis, ↓ incidence by 30% 

and ↓ insulin resistance (IR) 13%
• Improved glucose control, A1c in 

those with DM

• Studies not designed to prevent 
DM or treat pre-existing DM

Lambrinoudaki I, Nature, 2022; De Paoli M, Canadian J DM, 2020
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Objectives:

•Describe differences in diabetes incidence/prevalence in 
women

•Discuss how complications differ for women with 
diabetes

•Review management options for women with diabetes
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Complications and Mood in Women
• Limited evidence for sex differences in microvascular disease:

oNo differences in retinopathy
oWomen report more frequent/greater neuropathic pain c/w men
oSuggestion of higher risk of renal failure/insufficiency in women, 

possibly due to less intensive risk factor management
▪ Higher risk of mortality with dialysis

• Higher rates of depression and anxiety in women
oMajor depressive disorder (MDD) 2.55x more likely in women with 

DM c/w those without
▪ Gender gap noted to peak between ages 40-49 years for MDD

Deischinger C, BMJ Open DM Res Care 2020; DC Supplement 2024
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What is diabetes distress?

• Worries, concerns, fears and 
threats that are associated with a 
demanding chronic disease like 
diabetes

• Prevalence in type 2 DM- 36%
oMore common in women and those 

with depressive symptoms

• Strategies include meeting the 
person where they are, provide 
evidence-based hope, and 
collaborate on a "healthy, good 
enough" goal/plan for action

Fisher, et al., 2016, 2017, 2024; Masharani, et al., 2022; Perrin, et al., 2017
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Complications: Cardiovascular
• Women with type 1 or 2 DM have a 40-58% higher risk of 

incidence CHD c/w with men with DM

• 27% increased risk of stroke c/w men with diabetes in 
systematic review

• Canadian study showed hospitalization/mortality due to 
CVD was 2x higher in women c/w men

• Medication adherence and/or prescriptions to treat CVD risk 
are lower in women
• Fewer prescriptions for lipid-lowering therapy, or ACEI c/w men 

with type 2 DM

De Paoli M, Canadian J DM 2020; Lambrinoudaki I, Nature 2022; Kautzky-Willer A, Diabetologia 2023
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Case #1
• 48 year-old, type 2 diabetes for 8 years, referred

• No complications, history of hypertension

• Currently taking metformin BID and glimepiride

• Last A1c 8.2%, BMI 32

• Works as a teacher, has 2 kids in middle school, very busy 
and unpredictable schedule

• Worried about medication side effects, weight gain and cost
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Questions to consider for our case...

• How is her diabetes/risk different since she is a woman?
oHigher risk for CV disease and mood disorders

• Are there different therapies we should offer to her to 
manage her diabetes, because of her sex?

• What other tools/supports should we consider to help her 
succeed?
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Drugs for DM Management
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TYPE 2 DIABETES
12 Different Classes of Therapy

Reduce Hepatic Glucose Production

–Metformin + XR

Enhance Insulin Secretion/Effect

–Sulfonylureas
• Glipizide, glyburide, glimepiride

–Meglitinides (short acting)
• Repaglinide, nateglinide

–Insulin- injectable

Attenuate Glucose Absorption

–-glucosidase inhibitors
• Acarbose

• Miglitol 

Other:
 - Bromocriptine

 - Salsalate

 - Colesevelam

 - Amylin Analogs 

Insulin Sensitizers

– Thiazolidinediones
• Pioglitazone

SGLT 2 Inhibitors
• Canagliflozin,  Dapagliflozin, Empagliflozin, 

ertugliflozin

Incretin Therapies

– GLP/GIP Analogs
• Tirzepetide

– GLP Analogs
• Exenatide XR weekly

• Liraglutide, semaglutide, dulaglutide, 
lixisenatide

-  DPPIV Inhibitors
• Sitagliptin, Saxagliptin, Linagliptin, Alogliptin
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ADA 
Guidelines
2024

ADA Supplement 1, 2024
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Summary of Medications: Sex differences

• Metformin: no difference in glucose efficacy
oMore effective in diabetes prevention in women with history of GDM

• Sulfonylurea: men respond better to SU, but hypoglycemia risk 
similar between sexes
oLong-term use associated with higher risk of CHD in women

• Pioglitazone: women with more side effects (edema, weight gain)
oAlso increased risk of fracture

• DPP4i: no sex differences

• Insulin: women achieve A1c targets less often with basal insulin
oHigher risk for nocturnal hypoglycemia with NPH or glargine

Rentzeperi E, et al, J Pers Med 2022; Campesi I, Curr Opin Pharm 2021; Temprosa M, Diab Care 2019;Kautzky-Willer 
A, Diabetologia 2023
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SGLT2-Inhibitors

•Considerations:
• Basics:

• Mechanism: inhibit glucose reabsorption in the proximal tubule
• A1c lowering: .5-1%, $500-600/month
• Oral, less hypoglycemia risk
• Glucose benefit primarily in those with eGFR > 45 mL/min

• Pros:
• Modest weight loss (1-4kg), BP ↓, CV and heart failure benefit
• Reduction in proteinuria, GFR benefit

Examples: dapagliflozin, 

canagliflozin, empagliflozin, 

ertugliflozinOHSU 
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Challenges with SGLT2i
• Volume depletion

• Assess BP, if at goal, consider  BP meds, especially diuretics
• Monitor renal function, consider at one month after initiation

• Genital mycotic infections
• Consider risk in those with hx of recurrent infections/incontinence
• Increased risk of Fournier’s gangrene

• Amputations
• All associated, but particularly canagliflozin
• Avoid in those with hx of PVD, ulceration

• Normoglycemic/Euglycemic DKA
• Educate, especially those on insulin
• Stop 48-72 hours before procedures, d/c with fever/illness, long fasts
• DO NOT RESTART SGLT2i

OHSU 
CPD



Sex differences with SGLT2i
• Used more frequently in men

oTrend for better glycemic response in men

• Meta-analysis of 11 studies, greater ↓ in major cardiac events in females 
(RR .76, vs .8 for men)
oAlso significant ↓ in CV death, all-cause mortality, CHF hospitalization

• Empagliflozin and dapagliflozin have similar benefit in men and 
women with HFpEF with/without diabetes

• More recent analysis shows no difference in amputation, fracture risk, 
GU or UTI between men and women
oCanagliflozin higher risk for ketosis and fracture in women

Kautzky-Willer A, Diabetologia 2023; Shah AJ, J Cardiac Failure 2024
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GLP-1 Receptor Agonist

• General:
• Mechanism: mimics native GLP-1, ↓glucagon, slows gastric 

emptying, increases satiety/decreases appetite
• A1c lowering: 1-1.5%, $900-1100/month (goodrx.com)

• Pros:
• Weight loss, renal benefit, CV benefit (MACE outcomes and 

CHF)
• Cons:

• Cost, GI side effects
• Rare: risk of pancreatitis, medullary thyroid cancer (in animals), 

renal issues (exenatide), retinopathy(semaglutide?)

Examples: Exenatide XR, 

Dulaglutide, Semaglutide,

LiraglutideOHSU 
CPD



Common questions with GLP-1A
• Hx of Pancreatitis: If thought related to a gallstone, s/p cholecystectomy 

and no other episodes, most continue
• Hx of Hypertriglyceridemia: If moderate + secondary to 

hyperglycemia, likely okay to start as improving glycemic control will also 
bring reduction

• Family history of thyroid cancer: contraindicated in those with personal or 
family history of medullary thyroid cancer or MEN2 (rare!)

• Retinopathy: noted with semaglutide injectable, not oral, monitor eye 
health

• GI side effects: usually resolve in 1-2 months, and mild
• Titrate dosing, eat small meals, listen to satiety signals
• Avoid if symptoms severe or patient with history of gastroparesis
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Sex Differences with GLP-1RA

Rentzeperi E, et al, J Pers Med 2022
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CV Outcomes with Newer Meds by Sex

• CV events with SGLT2i, GLP-
1RA, and DPP-4i relative to SU, 
compared women and men

• Included 167,254 people with 
type 2 DM, on metformin

• 46% women, avg 59 years-old, 
median 4.5 year follow-up

• Lower risk of side effects c/w SU

Raparelli V, J Amer Heart Assn 2020 Adjusted HR relative to SU for CV effectiveness outcomes
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Realities of GLP-1RA Use
• Cost and coverage

• Tolerance
oAvoid high-fat foods, eat smaller portions, listen to satiety signals, stay 

hydrated

• Very hard to find on occasion
oGive patients resources (calling pharmacies, alternative agents)
oCan be heavy workload for patients and clinical staff

• Need for chronic/ongoing use
oOne study with semaglutide showed 2/3 of their weight was regained after 

one year off medication

Wilding JH, Diab Obes Metab 2022
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Weight Cycling and Possible Risks
• Prevalence of 20-55% in women, 

studies inconsistent/no universal 
definition
oNHANES, 70-75% of women > 55yo 

wanted to weigh less

• Mechanisms for health effects 
include "repeated overshoot" and 
increased visceral energy 
repartitioning

• Also increased risk for eating 
disorders, type 2 DM, CV events

Rhee EJ, J Obes Metab Syndrome 2017
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Case #1
• 48 year-old, type 2 diabetes for 8 years, referred

• No complications, history of hypertension

• Currently taking metformin BID and glimepiride

• Last A1c 8.2%, BMI 32

• Works as a teacher, has 2 kids in middle school, very busy 
and unpredictable schedule

• Worried about medication side effects, weight gain and cost
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Questions to consider for our case...

• How is her diabetes/risk different since she is a woman?
oHigher risk for CV disease and mood disorders

• Are there different therapies we should offer to her to 
manage her diabetes, because of her sex?
oConsider GLP-1 if affordable

• What other tools/supports should we consider to help her 
succeed?
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Can Technology Help?
• No noted differences between 

sexes with use of CGM
• Reduction in A1c, hypoglycemia 

risk
• Better satisfaction c/w SMBG
• Clinics and patients need to have 

way to access glucose data
oNot a small thing!

• May increase anxiety if 
education/support not provided 
or available
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Create Community for Women with Diabetes
• Your local diabetes educator
• Mental Health/Coping

oDiabetes Burnout, Bill Polonsky
oDiabetes Sucks, and you can 

handle it, Mark Heyman
• Podcasts!

oADCES's The Huddle
o Juicebox
oDiabetes Connections
o Just my type- the Diabetes 

Podcast
o TCOYD
oEmbracing Diabetes

Diabetessisters.org

Diatribe.org

Beyondtype2.org
https://beyondtype2.org/diabetes-podcasts/

OHSU 
CPD



Objectives:

•Describe differences in diabetes incidence/prevalence in 
women

•Discuss how complications differ for women with 
diabetes

•Review management options for women with diabetes
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THE END
Questions?OHSU 
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