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overall prediabetes prevalence, 3:13
prevalence and incidence of type 1 

diabetes, 2:10–13
type 1 diabetes onset, 2:4–5
type 1 diabetes prevalence in U.S., 

2:10–11
visual impairment with diabetes, 21:2

ADVANCE trial
A1c levels and cardiovascular risk, 1:24
blood pressure control effects on retinop-

athy, 21:25
cardiovascular disease prevention, 16:13
in geriatric population, 16:13
high ACR/low eGFR, 22:22
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Alendronate, 32:14
Aliskiren, 22:50
Aliskiren Trial in Type 2 Diabetes Using 

Cardiorenal Endpoints (ALTITUDE), 
22:50–51

Allegheny County Type 1 Diabetes Registry 
(ACR)
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function of cilia in, 7:12
ALT (alanine aminotransferase)

association with fetuin-A, 13:20
diabetes association, 26:5
diabetes mortality association, 26:7
liver injury estimates, 26:3–4
nonalcoholic steatohepatitis and diabetes 

status, 13:20
prediction of incident diabetes, 26:5
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maternal mortality coding, 5:21
pregestational diabetes blood glucose 
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U.S. vs. non-U.S. countries diabetes prev-

alence, 2:2
American Indian/Alaska Native. See also 

Pima Indian studies
A1c for screening, 1:26
albuminuria with type 2 diabetes, 

22:18,30
cardiovascular risks with diabetes, 22:21
childhood and adolescent incidence, 2:6



Index–4

DIABETES IN AMERICA, 3rd Edition

degree of heritage and kidney disease, 
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fetal overnutrition with maternal diabetes, 
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study, 31:9,15,17,20
GWAS for, 14:9
impaired glucose tolerance in, 1:18
Indian Health Service records for, 2:5
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obesity trends in, 15:12
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pregestational diabetes prevalence during 

pregnancy, 5:17–18
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prevalence of diagnosed diabetes, 3:4
progression of kidney disease in, 

22:18–19
retinopathy prevalence in, 21:29
screening in youth, 1:14; 15:4
type 2 diabetes common variants in, 14:8
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type 2 diabetes prevalence in youth, 1:14; 
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American Medical Association Diabetes 
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cascade effects of insulin, 24:3
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Angiotensin II receptor blocker (ARB)

blood pressure management with stroke 
and diabetes, 19:12

with diabetes in youth, 15:20
in kidney disease, 22:49

modification of ESRD risk with, 22:32
retinopathy effects of, 21:25
valsartan NAVIGATOR study, 38:9
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inhibitor

albuminuria improvement with, 22:18
blood pressure management with stroke 

and diabetes, 19:12
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with diabetes in youth, 15:20
DREAM study with, 38:9
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health behaviors changes in, 1:27
screening benefits, 1:24–25

Ankle-brachial index (ABI)
hemostatic factors with low, 20:8
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Annular pancreas, 7:11
Anorectal atresia, 5:60
Anorexia nervosa

characteristics of, 33:19
type 1 diabetes mortality with, 35:4
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otelixizumab, 37:11,12
teplizumab, 37:11
tertiary prevention trials, 37:11–12
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sulin). See also Glucose-lowering agents
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guidelines for use, 18:15
healthcare expenditure data for, 40:62,65
lactic acidosis incidence with, 17:8
in lipodystrophy management, 7:1
patterns of use by age, 39:2–3
preconception use of, 5:11,36
for prevention of dementia, 24:13
trends in use of, 39:3
use in older patients, 41:7
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use with pancreatitis-related diabetes, 6:7

Antihypertensive medications
nephropathy prevalence and use of, 5:29
patient expenditure for, 40:62–63,65
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Anti-inflammatory factors/mechanisms
adiponectin, 13:18–19
alpha-1 antitrypsin, 37:13
in Bardet-Biedel syndrome, 6:16
with cardiovascular disease, 18:12
docosahexaenoic acid, 37:5
fibrinogen, 18:12
genes related to fatty acid metabolism, 

11:16
in type 1 diabetes intervention studies, 

37:14
Anti-insulin receptor antibodies, 6:15
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Insulinoma associated-2 autoantibodies 
(IA-2A)

Antiplatelet/aspirin management, 18:17–18
Antithymocyte globulin (thymoglobulin) 

ATG, 37:13
Anxiety disorders/symptoms

causal issues and mechanisms linking 
diabetes to, 33:18–19

generalized anxiety disorder and diabetes 
complications, 33:18

generalized anxiety disorder symptoms, 
33:16

lifetime anxiety diagnosis with diabetes, 
33:18

measurement issues, 33:18
panic disorder, 33:16
patient factors related to prevalence, 

33:18
posttraumatic stress disorder symptoms, 

33:16
prevalence, 33:16–19
prevalence in youth, 33:18
social phobia, 33:16
treatment and intervention, 33:19

Apgar scores
with maternal diabetes, 5:48–49
with newborn macrosomia, 5:56

Apnea-hypopnea index (AHI), 25:14
APOE-ε4 gene

dementia risk with and without diabetes, 
24:8

diabetic neuropathy association, 21:29
genetic susceptibility for dementia, 24:3
polymorphism, 21:25
retinal hard exudates with diabetes, 21:25
retinopathy association, 21:29

Apolipoprotein E allele, 21:29. See also 
APOE-ε4 gene

Apolipoproteins
glycemic control associations, 15:28
HDL formation, 22:35
in late-onset dementia, 24:3
retinopathy association, 21:25
role in vascular risk, 18:8–9

Apoptosis
in benign prostatic hyperplasia, 28:4
in diabetes of youth, 15:10
gene regulation of, 7:10
glucotoxicity effect on beta cells, 11:13
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in hemochromatosis, 6:10
in lipodystrophies, 7:19
mitochondrial gene mutation and, 7:9
during nephrogenesis, 22:42,43
in steatohepatitis, 26:5
zinc finger gene regulation of, 9:16

Appetite regulation
hormones in, 25:10
leptin in, 22:37–38
melanocortin receptor in, 7:11
sleep restriction effects on, 25:11

Appropriate Blood Pressure Control in 
Diabetes trial, 19:11

Appropriate-for-gestational age infants 
(AGA)

birth trauma in, 5:58–59
birth trauma with vaginal delivery, 5:59
hyperbilirubinemia in, 5:71
neonatal encephalopathy incidence, 5:49
neonatal hypoglycemia rates, 5:70
neonatal morbidities in, 5:56

Area under the receiver-operator-character-
istic curve

A1c cutpoint analysis, 1:9
prediction of fatty liver disease, 26:2
prediction of type 1 diabetes risk, 12:10
type 2 diabetes risk prediction, 13:24

Arginine risk variant in HLA genes, 12:5
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A1c levels and cancer risk, 24:8
A1c vs. fasting plasma glucose for diag-

nosis of diabetes, 36:2–3
ankle/brachial index and stroke risk, 

20:14–15
biomarkers for cardiovascular disease 

prediction, 18:12
diabetes prediction of cognitive decline, 

24:8
glycemic measures in, 1:21
IL-18 levels and type 2 diabetes, 13:19
metabolic syndrome prevalence, 13:22
metabolic syndrome traits and diabetes 

risk, 13:24–25
periodontitis and central retinal vein diam-

eter with type 2 diabetes, 31:15
physical activity and retinopathy, 21:27
race/ethnicity in stroke risk in diabetes, 

19:7
racial/ethnic differences in retinopathy, 

21:27–28
type 2 diabetes and sRAGE association, 

19:10–11
Arizona. See also Pima Indian studies

age-adjusted total preexisting diabetes 
during pregnancy, 5:13–14

albuminuria with type 2 diabetes, 
22:18,30

diabetes/glaucoma association, 21:37
metabolic syndrome in, 13:23
offspring risks with gestational diabetes, 

4:13
prevalence of diagnosed diabetes, 3:4
trends in type 2 diabetes in youth, 15:15

type 2 diabetes/periodontitis association, 
31:15

U.S. centers for SEARCH, 15:4
U.S. vs. non-U.S. populations, 2:2
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hypoglycemia levels and literacy scores, 

5:69
pregestational diabetes prevalence, 5:5
racial/ethnic differences in stroke in 

diabetes, 19:7
Arterial stiffness

in diabetes of youth, 15:34
subclinical cardiovascular disease with 

diabetes, 15:27–28
Arteriolar hyalinosis, 22:9
Arthritis

comorbid diseases with diabetes, 16:11; 
33:7

intervention for functional status impair-
ment, 34:12

national estimates of disability and causes, 
34:9,11

prevalence and risk factors for, 32:14–15
prevalence with diabetes, 39:4

Asian Indian immigrants. See also Asian/
Pacific Islander

metabolic syndrome prevalence, 13:22
type 1b diabetes in, 6:18
type 2 diabetes prevalence in, 3:7–8

Asian/Pacific Islander. See also Asian Indian 
immigrants; Meta-analyses; other specific 
Asian subgroups

birth weight and type 2 diabetes risk, 
13:13

BMI cutpoint recommendation for 
diabetes risk, 18:10

cataracts in type 2 diabetes, 21:33
chronic HBV and HCV infection in, 26:10
depressive episode or symptoms, 33:9
diabetes risk in, 13:4
disability and diabetes association, 34:3
ESRD incidence rate in, 22:27–30
fulminant diabetes in, 1:3
GWAS for, 14:9
HBcAb prevalence with diabetes, 26:10
HLA associations in, 12:3
lower extremity amputation risk in, 

20:24–25
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prediabetes prevalence, 3:13
pregestational diabetes prevalence during 

pregnancy, 5:17–18
prevalence in type 2 diabetes by duration, 

22:14
screening in youth, 1:14
sleep apnea rates, 25:12
type 1b diabetes in, 15:2
type 2 diabetes common variants in, 14:8
type 2 diabetes in youth, 15:2

Aspartate aminotransferase (AST). See AST 
(aspartate aminotransferase)

Aspartic acid risk variant in HLA genes, 12:5
Aspergillosis, 30:16

Aspirin prophylaxis study
dose-dependent effects on A1c, 1:12
effect on cardiovascular events, 18:17
preeclampsia prevention, 5:33
preterm delivery in diabetic women with, 

5:45
stillbirth rate with low-dose, 5:37
use with diabetes, 39:6–7

Association testing for type 2 diabetes links, 
14:2

AST (aspartate aminotransferase)
liver injury measurement, 26:3–4
prediction of incident diabetes, 26:5

Asthma
comorbidity with diabetes, 5:6
maturation impairment of immune system, 

15:11
prevalence in children and adolescents, 

2:2
Th2 overactivation and, 11:11

Asymptomatic diabetes. See Prediabetes
Atenolol, 19:12
Atherosclerosis pathophysiology

insulin-like growth factor-1 association, 
19:11

in stroke mechanisms, 19:3
subclinical, 18:13

Atherosclerosis Risk in Communities (ARIC) 
study. See ARIC study

Atorvastatin, 36:10
ATP3 metabolic syndrome. See Metabolic 

syndrome
ATP-regulated potassium channel (KATP), 

7:4–5
Attention deficit/hyperactivity disorder, 2:2
Atypical antipsychotic medications

diabetes induced by, 6:11
type 2 diabetes risk with, 33:1,22,24

Australian Carbohydrate Intolerance Study 
in Pregnant Women (ACHOIS), 4:10–11,13

Australian studies/population
cardiovascular autonomic neuropathy, 

15:27
change in type 1 diabetes genotype, 11:3
diabetes registries, 2:5
diabetic retinopathy prevalence in youth, 

15:18–20
disability with diabetes, 34:3
gestational hypertension prevalence in, 

5:34
GI symptom turnover in, 27:5
Intranasal Insulin Trial (INIT 1), 37:6
major malformations with type 2 diabetes, 

5:62
major maternal morbidity and mortality 

measures, 5:24
microalbuminuria prevalence in diabetic 

youth, 15:24
preeclampsia rates in, 5:34
prevalence of DKA at diagnosis, 17:2

Austria
glycemic control trends, 15:28
pediatric type 2 diabetes prevalence, 15:9
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prevalence of DKA at onset, 15:17; 17:2
Autism spectrum disorders

in children and adolescents, 2:2
risks in offspring with maternal diabetes, 

5:76
Autoantibodies measurement standardiza-

tion, 15:2
Autoantibody-negative type 2 diabetes, 1:5
Autoantibody-positive type 2 diabetes, 1:5
Autoimmune diabetes

autoantibody presence with, 2:3
autoimmune polyendocrine syndromes, 

6:14
BCG vaccine for, 11:9
criteria for diabetes in youth, 15:3
diagnosis and screening for, 1:6
early life diet in, 15:11
environmental factors, 6:13–14
foreign peptide binding in, 12:4–5
immune response initiation, 37:2
immunodysregulation polyendocrinopathy 

enteropathy X-linked, 6:14–15
initiation of, 37:2
latent autoimmune diabetes of adults, 

27:9
in neonates, 7:9
onset in obese persons, 2:3–4
rubella and, 6:4
sleep quality associated with, 25:9
viral infections and, 11:4
in youth, 15:3

Autoimmune disease
foreign peptide binding in, 12:4–5
functional candidates for, 12:6
initiation of, 12:4
KIAA0350 gene for susceptibility to, 12:6
MHC region in, 12:2
other diseases with type 1 diabetes, 1:3; 

11:10; 39:6
self and non-self, 12:2
susceptibility gene mapping for, 12:8–9

Autoimmune gastritis, 27:15–16
Autoimmune polyendocrine syndromes 

(APS), 6:14
Autoimmune response. See Type 1 diabetes 

immune response
Autoimmune thyroid disease, 6:15; 12:12
Autoimmune type 1 diabetes (type 1a), 1:3
Autoimmunity criteria for diabetes in youth, 

15:3
Autoimmunity-Blocking Antibody for 

Tolerance in Recently Diagnosed Type 1 
Diabetes (AbATE) Trial, 37:12

Automation to Simulate Pancreatic Insulin 
REsponse (ASPIRE) study, 17:13

Autonomic neuropathy. See also 
Cardiovascular autonomic neuropathy

diabetic cystopathy and, 28:4
risk factors for diabetic kidney disease, 

22:39–40
role in infections in diabetic patients, 30:4

Autosomal dominant lipodystrophies, 
7:17–20

Autosomal recessive lipodystrophies, 
7:13–17

Avon Longitudinal Study (England), 5:75

B

B2-microglobulin, 22:2,9
BABYDIAB study

BCG vaccine and beta cell function, 11:9
cesarean section interaction with immune 

response genes, 11:16
dietary exposure and type 1 diabetes risks, 

11:13
islet autoimmunity risk with gluten, 11:10
respiratory infection predictive of islet 

autoimmunity, 11:7
seroconversion as marker for type 1 

diabetes, 37:2
type 1 diabetes and enterovirus infection, 

11:5–6
in type 1 diabetes in youth predicted by 

weight gain, 15:11
BABYDIET study

delayed gluten exposure, 37:5
enterovirus infections, 11:5
gluten triggering autoimmunity, 27:14
respiratory infections and autoimmunity, 

11:7
Bacillus Calmette-Guérin (BCG)

in prevention of type 1 diabetes, 11:9; 
37:11

risk of type 1 diabetes with, 11:9
Bacterial infections. See also Infections asso-

ciated with diabetes
of skin and soft tissue, 30:11–12

Bacteriuria, asymptomatic, 22:55–56; 
28:20; 30:9

Bacteroides infections, 30:13
Baltimore Eye Survey, 21:7
Baltimore Longitudinal Study of Aging 

(BLSA)
all-cause mortality association of tooth 

loss, 31:41
fasting glucose and prostate size, 28:5
glucose metabolism derangement and 

brain pathology, 24:5
progressive development of type 2 

diabetes, 13:16
Baltimore-Washington Cooperative Young 

Stroke Study, 19:8
Baltimore-Washington Infant case-control 

study, 5:68
Bardet-Biedel (BB) syndrome, 6:16
Bariatric surgery to treat diabetes, 39:10
Beaver Dam Eye Study (BDES)

age-related macular edema, 21:38
cortical (lens) opacities, 21:34
in diabetic vs. nondiabetic persons, 21:36
dry eye association with diabetes, 21:37
duration of type 2 diabetes and impair-

ment, 21:4
lens opacity with diabetes, 21:34
microaneurysms in, 1:16

visual impairment with type 2 diabetes, 
21:4

Becaplermin, 20:22
Behavioral intervention

hypoglycemia management, 17:13
modifiable risk factors for type 2 diabetes, 

13:1
type 2 diabetes risk factors, 13:6–12

Behavioral Risk Factor Surveillance System 
(BRFSS). See BRFSS data

Belarus, breastfeeding promotion in, 13:13
Belfast Northern Ireland center (HAPO 

STUDY), 4:13
Belgian Diabetes Registry, 37:6
Berardinelli-Seip Congenital Lipodystrophy 

2 (BSCL2), 7:15
Beta blockers, 6:11–12
Beta cell dysfunction/function

abatacept effects, 37:6–7,12
accelerated growth in early life, 15:11
acute insulin response and proinsulin 

levels, 13:17
apoptosis in diabetes in youth, 15:10
autoantibody appearance with injury, 37:2
autoimmune destruction in youth, 15:2
circadian disruption effects, 25:26
in combined types 1 and 2 diabetes, 1:5
cortisol effects on, 25:19
decline of function in, 1:3
dysfunction in type 2 diabetes, 13:17
enterovirus tropism for, 11:4
etiology of dysfunction in pregnancy, 4:3
genetic variants affecting, 14:7–8
glucose sensitivity changes, 37:3
glucose toxicity effects on, 7:19
IL-1β effects on, 37:13–14
markers for, 13:17
melatonin receptors in, 25:28
meta-analysis for, 14:9
mitochondrial gene mutation and apop-

tosis, 7:9
in monogenic diabetes, 1:4
nonimmune causes of dysfunction, 1:3
pathophysiology of injury, 6:5
PAX4 and development, 7:7
plasmid-encoded proinsulin effects, 37:14
postprandial hyperglycemia effects on, 

38:8
proinsulin elevation as failure marker, 

18:11
proinsulin measurement and ratio, 13:17
proinsulin peptide effects, 37:14
regulation of apoptosis, 7:10
rotavirus infections of, 11:8
secretory capacity measurement, 13:17
smoking effects on, 13:16
teplizumab and abatacept for, 37:5
in type 1 diabetes, 1:1,3,5
type 1 diabetes risk factors, 11:13
in type 2 diabetes patients, 1:5
in type 2 diabetes transition, 13:16–17

Beta-hemolytic streptococci, 30:12–13
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Beta-hydroxybutyrate (β-OHB) levels
in DKA, 17:1
fasting, 5:3,36
home measurement of, 17:5
in lactic acidosis, 17:8

Beta-trace protein, 22:2,9
Biguanide drugs. See also Metformin

antihyperglycemic medications data from, 
5:36

phenformin, 17:8
prevention studies, 38:2

Binge eating disorder (BED)
abdominal obesity with, 33:21
characteristics of, 33:19
diabetes control in, 33:20–21

Biomarkers. See also Cytokines; specific 
markers and diseases

adiponectin, 13:18
for beta cell injury, 37:2
cerebrospinal fluid amyloid levels, 24:4
coagulation markers, 13:19–20
C-reactive protein, 13:19
cytokines and adipokines, 13:18
elevated glucose levels, 1:13
endothelial dysfunction markers, 13:20
fetuin-A, 13:20
glycated albumin, 1:15
high-sensitivity C-reactive protein as, 

19:10
hyperproinsulinemia, 18:11
immune markers for type 1 diabetes, 2:10
for initiation of type 1 diabetes, 12:12
insulin-like growth factors, 13:20
interleukin-6, 13:19
liver enzymes, 13:20
prediabetes definition by, 9:2
prediction of heart/cardiovascular disease, 

18:12
proinflammatory cytokines, 13:19
proinsulin with beta cell failure, 18:11
seroconversion for type 1 diabetes, 37:2
serum cystatin C, 22:1
serum fatty acids for meat and milk, 11:10
sex hormones, 13:20–21
single nucleotide polymorphism mapping 

for, 12:8
TNFα, 13:19

Biothesiometer, 20:18
Birth defects

coding consensus for, 5:35
limitations of data on, 5:11
in mothers with diabetes, 5:66
oral contraceptive use in early pregnancy, 

5:11
type 2 diabetes in pregnancy and, 5:10

Birth trauma
cesarean deliveries for, 5:46
fetal overgrowth and, 5:56
with pregestational diabetes, 5:59
with vaginal delivery, 5:59

Birth weight. See also Fetal overnutrition; 
Macrosomia

ADCY5 association, 14:8

birth trauma association with, 5:58–59
birth trauma risk association, 5:56
category criteria, 13:13
excess fetal size, 5:49
of liveborn infants in maternal diabetes, 

5:55–56
in MODY3, 7:5
with preexisting diabetes, 5:50
proportionate/disproportionate LGA, 5:59
relation to adult obesity, 15:12
shoulder dystocia and trauma, 5:57–58
type 2 diabetes risk association, 13:13

Black Women’s Health Study, 13:14; 25:24
Black/African American. See also Sea Island 

Gullah African Americans
African-specific HLA haplotypes, 12:3–4
albuminuria in, 22:18
arterial stiffness in, 15:34
brachial plexus palsy risks in, 5:58
complication-specific mortality with type 1 

diabetes, 35:8–9
dementia prevalence in, 24:3
excess mortality with type 1 diabetes, 

35:5–6
familial partial lipodystrophy in, 7:18
glycated albumin levels in, 3:15
HBcAb prevalence with diabetes, 26:10
hypertension and heart disease risk, 18:9
lung cancer incidence, 29:8
progression of kidney disease in, 22:18
proinflammatory cytokines in, 13:19
race as risk factor for prostate cancer, 

29:9
region of U.S. residence, 8:9–10
retinopathy screening disparities, 15:18
risk factors for peripheral arterial disease, 

20:7
self-reported diabetes, 15:8
sleep and glycemic control in, 25:9
sociodemographic characteristics, 8:6
stillbirth rates, 5:37
telephone access, 8:14
thyroid cancer in, 29:10
type 1 diabetes early mortality in, 35:7
type 1b diabetes in, 6:18
with undiagnosed diabetes, 8:20
world region of residence, 8:10

Bladder cancer
meta-analysis for medication association, 

29:13
pioglitazone and thiazolidinedione studies, 

29:11
Blindness. See Visual impairment
Blood pressure control. See also 

Hypertensive disorders of pregnancy
albuminuria progress with, 22:48–49
in care of diabetes patients, 41:4–5
clinical trials on control of risk factors, 

18:17
by diabetes status, 9:17
diastolic vs. systolic in pregnancy 

outcomes, 5:33
geriatric diabetes, 16:14

NHANES data by diabetes type, 9:17
prediction of retinopathy with elevation, 

21:23
stroke and heart disease effects of, 18:17

Blot hemorrhages (retinal), 21:12
Bmal-1 gene, 25:24,27
BMI (body mass index)

brachial plexus palsy risk with maternal, 
5:58

calculation of, 9:2
cancer association with, 29:6
cardiovascular disease association with, 

18:11
clinical risk categories for type 2 diabetes, 

13:11
criteria for screening in youth, 1:14
by diabetes status, treatment, age, 

9:11–13
endometrial cancer risk and, 29:9
evening chronotype association, 25:27
factors in increased prevalence of diabetes, 

3:19–20
general obesity measurement, 9:14
gestational diabetes association, 4:5
GGT level interaction with, 13:20
and incidence of type 1 diabetes, 11:13
and increased diabetes prevalence, 

3:19–20
leptin/ghrelin levels with sleep duration, 

25:11
myocardial infarction risk association, 

18:10
nonpregnant women, 5:6
osteoarthritis and diabetes risk factors, 

32:16–17
in pediatric patients with type 2 diabetes, 

15:2
prenatal detection of malformations, 5:67
with previous gestational diabetes, 4:12
relation to retinopathy, 21:26
for risk assessment in Asian subgroups, 

26:6
risk for progression to diabetes, 1:18
rosiglitazone prevention and, 38:9
subclinical cardiovascular disease relation 

to, 18:10
thyroid cancer association, 29:10
total diabetes prevalence, 3:19
in type 1b diabetes, 15:2
waist circumference measures with, 13:12

Bogalusa Heart Study
increase in overweight in childhood, 15:12
liver enzymes, 13:20

Bone complications
alendronate for bone loss, 32:14
bone density with diabetes, 32:3,7–10
bone fragility in, 32:2
bone mineral density, 32:9
bone structure with diabetes, 32:12
diabetes duration and fracture risk, 32:14
diabetic complications as risk factor, 32:12
economic cost of fractures, 32:1–2
fall frequency with diabetes, 32:10–11
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fall prevention, 32:14
falls in nursing home populations, 32:11
falls resulting in fracture, 32:2
fracture data sources, 32:2–3
fracture prevalence with type 2 diabetes, 

32:4–5
fracture prevention, 32:14
fracture rate in diabetes, 32:6–7
fracture risk in nursing home residents, 

32:5
fracture risk with insulin use, 32:12–13
fracture risk with thiazolidinedione medica-

tions, 32:12
fractures, 32:2
hip fracture in diabetic women, 32:6
non-spine fractures with type 2 diabetes, 

32:9
osteoporosis prevalence with diabetes, 

32:9
osteoporosis treatment for prevention, 

32:14
prediction of fracture risk with type 2 

diabetes, 32:12
raloxifene and vertebral fractures, 32:14
relative hip fracture rates and risks with 

type 1 diabetes, 32:3
Bovine insulin exposure, 37:3
Brachial plexus palsy (BPP)

with shoulder dystocia, 5:58–59
transient vs. permanent with maternal 

diabetes, 5:59
with vaginal delivery, 5:59

Bradford-Hill cause-effect criteria, 6:10
Breastfeeding

after gestational diabetes, 15:13
for infants of diabetic mothers, 5:73–74
obesity in offspring in maternal diabetes, 

4:13
obesity protective effect, 13:13; 15:13
type 2 diabetes protective effect, 15:13

BRFSS data
cost of diabetes model, 40:59
dental care utilization, 31:39
depressive disorders and symptoms, 33:4
diabetic foot ulcers, 20:20; 23:14
diagnosed diabetes prevalence plateau 

in, 3:17
foot and eye care, 41:8
health insurance coverage, 42:11
healthcare utilization and insurance 

coverage, 42:11
intended pregnancy and health-related 

behaviors, 5:12
medication use and self-care practices, 

39:1–14
oral health, 31:32
periodontitis prevalence, 31:6
physical activity, 10:12
prevalence of diabetes, 36:3
prevalence of diabetes in women of child-

bearing age, 5:4,5
prevalence of heart disease with/without 

diabetes, 18:4

race/ethnicity variations in depression, 
33:9

retinopathy care and insurance, 21:11
screening in heart disease patients, 1:24
survey for diabetes surveillance, 2:5
tooth loss/missing teeth with diabetes, 

31:32
type 2 diabetes/prediabetes county level 

prevalence, 3:8–9
BSCL2 gene

congenital generalized lipodystrophy, 
7:15–16

mutations with congenital generalized 
lipodystrophy, 7:1

Bulimia nervosa, 33:19
Bupropion therapy, 33:22
Burning mouth syndrome, 31:38

C

C10orf159, type 1 diabetes risk, 12:8
Cadmium levels in blood, 20:9
Calcineurin inhibitors, 6:11
California. See also Kaiser Permanente 

Northern California; Kaiser Permanente 
Southern California; Rancho Bernardo Study

age-adjusted total preexisting diabetes 
during pregnancy, 5:13–14

brachial plexus palsy risk factors, 5:58
chronic hypertension with pregestational 

diabetes, 5:33
deliveries with pregestational diabetes, 

5:15,16–17
early induction for birth trauma prevention, 

5:59
gestational diabetes prevalence, 4:7
gestational diabetes prevalence trends, 4:7
Hispanic/Latino population, 3:7
maternal morbidity with acute myocardial 

infarction, 5:23
metabolic syndrome in, 13:23
Multi-Ethnic Study of Atherosclerosis, 31:6
nephropathy prevalence data, 5:29
permanent brachial plexus palsy estimates, 

5:59
preconception planning/counseling, 5:8
preeclampsia rates with chronic hyperten-

sion, 5:34
preeclampsia rates with pregestational 

diabetes, 5:34
preeclampsia/eclampsia with gestational 

diabetes, 5:34–35
pregestational diabetes prevalence during 

pregnancy, 5:17–18
severe maternal morbidity with post-

partum abruption, 5:25
shoulder dystocia with vaginal delivery, 

5:56–57
stillbirth/weight gain relation, 5:43
surveillance system for pregestational 

diabetes and pregnancy, 5:13
total diabetes percentages, 8:9

U.S. centers for SEARCH, 15:4
U.S. vs. non-U.S. countries diabetes prev-

alence, 2:2
California Health Discharge Database, 5:24
California Health Interview Survey (CHIS), 

3:8
California Men’s Health Study, 28:6
Canadian Cerebral Palsy Registry, 5:49
Canadian Diabetes Association, 4:4; 5:72
Canadian Hospital Morbidity database, 5:23
Canadian Normoglycemia Outcomes 

Evaluation (CANOE), 38:9–10,13
Canadian studies

cesarean delivery in diabetic women, 5:46
chronic hypertension rates >10%, 5:33
classification of diabetes in children/

adolescents, 2:4
deliveries with pregestational diabetes, 

5:15
independent diabetes association with, 

5:37
major malformations with type 2 diabetes, 

5:62
nephropathy prevalence data, 5:29
nephropathy prevalence in youth, 

15:20,23
preeclampsia in type 1 vs. 2 diabetes, 5:35
pregestational diabetes in pregnancy 

trends, 5:15
pregnancy planning and glycemic control, 

5:8
prevalence of retinopathy in diabetes of 

youth, 15:18
shoulder dystocia with vaginal delivery, 

5:56
surveillance system for pregestational 

diabetes and pregnancy, 5:13
type 2 diabetes in Aboriginal youth, 15:10
undifferentiated diabetes in pregnancy 

trends, 5:15
Canadian Task Force on Preventative 

Health Care
A1c cutpoint for screening, 1:26
diabetes screening recommendations, 

1:23
Canagliflozin, cardiovascular benefits of, 

18:15
Canagliflozin Cardiovascular Assessment 

(CANVAS) trial, 18:15
Canakinumab, 37:13
Cancer and diabetes, 29:1–21

in adults with and without diabetes, 
29:2–4

alcohol consumption, 29:6
androgen deprivation therapy, 29:13
bladder cancer, 29:9
breast cancer, 29:8
breast cancer chemotherapy, 29:13
cancer incidence, 29:4
cancer mortality, 29:4–7
cancer recurrence and second cancer, 

29:14
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cancer treatment in diabetic patients, 
29:14

care after cancer diagnosis, 29:14
causal pathways hypothesized, 29:6–7
colorectal cancer, 29:7
confounding by indication, 29:12
diabetic complications in cancer patients, 

29:14–15
dietary factors, 29:6
endometrial cancer risk, 29:9
hematologic cancers, 29:10
hepatitis B or C virus and risk for liver, 29:7
hyperglycemia influence on cancer, 29:7
immortal time bias, 29:12
incretin-based therapies, 29:12
infection and sepsis risks, 29:14–15
insulin and, 29:11–12
insulin glargine use and, 29:11–12
kidney cancer, 29:9
liver cancer, 29:7
lung cancer, 29:8
metformin and cancer risks, 29:10–11
methodologic considerations, 29:12
mortality with diabetes in cancer patients, 

29:13–14
non-modifiable shared risk factors, 29:5
obesity, 29:6
pancreatic cancer, 29:7–8
pancreatic resections, 29:13
physical activity, 29:6
prostate cancer, 29:9
risk of death with kidney disease and 

diabetes, 22:22
risks with insulin, 29:11–12
shared risks, 29:5–7
smoking, 29:6
stage at cancer diagnosis, 29:14
steroid therapy, 29:13
thiazolidinedione cancer risks, 29:11
thyroid cancer, 29:10
treatment effects on diabetes complica-

tion, 29:15
tumor growth with hyperinsulinemia, 

29:14
uterine cancer, 29:8–9
weight gain with breast cancer chemo-

therapy, 29:13
Cancer Registry, lung cancer-diabetes asso-

ciation, 29:8
Candesartan, retinopathy effects of, 

21:24–25
Candida albicans, 30:5,9,11; 31:38
Candidate causal genes

adiponectin gene polymorphisms, 38:11
for diabetic kidney disease, 22:43
diabetic kidney disease relationship, 22:43
HLA class II alleles in type 1 diabetes, 11:3
polymorphism, 38:9
related to dietary exposures, 11:16
for retinopathy, 21:29
for type 1 diabetes risk, 12:8
type 2 diabetes associations, 14:6

CANRISK calculator, 1:23

Capillary blood glucose (CBG), 1:26
Captopril, 22:48–49
Capture-recapture analyses, 2:5
Carbohydrate metabolism. See also Glucose 

metabolism
clinical presentation of derangement, 1:6
in diabetes, 1:2
with estrogen/progesterone contracep-

tives, 6:13
medications affecting, 17:6
progression to diabetes, 1:17
tests for diagnosis, 1:2

CARDIA study
GGT levels associated with diabetes inci-

dence, 13:20
objective measures for sleep quality, 25:9

Cardiac autonomic neuropathy. See 
Cardiovascular autonomic neuropathy

Cardiometabolic derangement
death certificate limitations for deter-

mining, 36:3
with evening chronotype, 25:27
lifestyle intervention effects on, 38:15
markers in offspring of mothers with 

diabetes, 5:74
pathways for impact of sleep duration on, 

25:12
REM-related sleep apnea and, 25:17

Cardiomyopathy
in Alstrom syndrome, 7:12
BSCL2 mutations, 7:15
in congenital generalized lipodystrophy, 

7:14
LMNA mutations, 7:19,20
maternal mortality from, 5:22
maternally inherited diabetes and, 7:9
neonatal morbidity with hypertrophic, 5:68

Cardiovascular autonomic neuropathy 
(CAN)

with diabetes in youth, 15:26–27
esophageal dysmotility and, 27:8
glucose levels in diabetes in youth, 23:13
glycemia association with, 15:27
glycemic control in type 2 diabetes, 23:13
heart rate and hyperglycemia association, 

23:13–14
incidence and prevalence, 23:12
metabolic memory in, 23:13
onset and course of, 23:13
risk factors, 23:13
symptoms of, 23:6
tests for, 15:27; 23:6–7
treatment of, 23:9

Cardiovascular autonomic reflex tests 
(CARTs), 23:6–7

Cardiovascular congenital abnormalities, 
5:65

Cardiovascular disease (CVD). See also 
Heart disease and diabetes

aspirin prophylactic use with diabetes, 
39:6–7

diabetes in older adults, 16:6–7

diabetic kidney disease as risk factor for, 
22:19

glycemic risk factors for complications, 
1:24

high-sensitivity C-reactive protein in, 19:10
mortality in diabetic persons, 36:8
mortality with macroalbuminuria, 22:20
with previous gestational diabetes, 4:12
subclinical markers for, 15:34; 18:13
type 1 diabetes mortality with duration 

>20 years, 35:9
Cardiovascular disease risk factors

acarbose effects on, 38:12
ADDITION study, 1:27
arterial stiffness in youth, 15:34
blood glucose in screening for, 1:22–23
coronary artery calcification association 

with, 15:37
diabetes in youth

dyslipidemia, 15:33
elevated blood pressure, 15:29,33
glycemic control, 15:29

diabetic kidney disease as, 22:19–24
in geriatric diabetes, 16:5–6
glycemic measures for prediction of, 1:18
hyperglycemia, 18:7–8
hypertension, 18:9
insulin resistance, 18:11–12
lipids and lipoproteins, 18:8–9
metabolic syndrome, 18:9–10
mortality with cardiac autonomic neurop-

athy, 15:27
obesity, 18:9–11
obesity and insulin resistance in youth, 

15:33–34
presence of diabetes, 36:1
with previous gestational diabetes, 4:12
pulse-wave velocity association with, 

15:34
type 1 diabetes mortality and, 35:11

Cardiovascular Health Study
intermittent claudication, 20:7–8
racial/ethnic differences in retinopathy, 

21:27
type 2 diabetes risk and adiponectin levels, 

13:19
Cardiovascular Outcomes Following 

Ertugliflozin Treatment in Type 2 Diabetes 
Mellitus Participants With Vascular 
Disease (VERTIS CV) trial, 18:15

Cardiovascular system malformation, 5:62
Caries, 31:36–38
Carotid artery

intimal-medial wall thickness and peri-
odontitis, 31:15

RAGE association with atherosclerosis, 
19:11

stenting, 19:16
stroke risk and bruits, 19:9

Carotid endarterectomy (CEA), 19:16
Carotid intima media thickness (cIMT)

acarbose effects on, 38:12
cardiovascular risk stratification, 18:13
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in diabetes of youth, 15:34–37
periodontal disease as risk for, 31:15

Carpenter-Coustan gestational diabetes 
criteria, 4:7,10

CARS (cysteinyl-tRNA synthetase) gene, 
22:43

Case-control studies. See also DPP study; 
SEARCH for Diabetes in Youth study

allelic spectrum for type 2 diabetes expan-
sion, 14:6

anti-HCV antibody association with subse-
quent diabetes, 26:8

Baltimore-Washington Infant Study, 5:68
benign prostatic hyperplasia and dysgly-

cemia, 28:5
biases in medication-cancer risk studies, 

29:10–11
breastfeeding and type 1 diabetes risk 

association, 11:9
cataract prevalence, 21:34
contraception exposure risks, 5:13
corneal epithelial fragility values in type 2 

diabetes, 21:37
corticosteroid treatment and hypergly-

cemia risk, 27:15
cow’s milk exposure meta-analysis, 

11:9–10
diabetes and gallstone disease association, 

26:15,18
diabetes as tuberculosis risk factor, 30:17
diabetes-cancer risk associations, 

29:7,9,10
eating disorders and type 1 diabetes in 
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