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e Research to date htaled toshowan association between glycaernontrol and urinary
incontinence (Ul) in women with diabetes.

e We-examined the relationship betwddnA ;. and Ul using longitudinal data from the
Diabetes Control and Complications Trial (DCCT) and its observational falfpwthe
Epidemiology of Diabetes Interventions and Complications (EDIC) study.

e Our findings showhatthe odds of Ul increase with poor gigemc control in women
with. Lype 1 diabetesindependently of other well-described predictors of UI.

Aims To study the impact of glgaeme control on urinary incontinenée women who
participated«insthe Diabetes Control and Complications TR&IGT; 1983-1993) and its
observatienalfoellow-up study, the Epidemiology of Diabetes Interventions and Catmopkca
(EDIC; 1994—present).

M ethods Study participants were women who completed, at both years 10 (2003) and 17 (2010)
of the EDIC follew-up, the urological assessment questionn&reEDIC). Urinary
incontinencewvas defined as seteported involuntary leakage of urine that occurred at lea
weekly. Incidenurinary incontinencevas defined asieeklyurinary incontinenc@resent at

EDIC year 17 but naat EDIC year 10. Multivariable regression models were used to examine
the association of incidentinary incontinencevith comorbid prevalet conditions and

glycaemc control (mean Hb#: over thefirst 10 years of EDIC).
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ResultsA total of 64 (15.3%) women with Typediabetes (mean age 43.6 £ 6.3 years at EDIC
year 10) reported incidentinary incontinencat EDIC year 17. When adjusted for clinical
covariates (including ag®CCT cohort assignment, DCCT treatment arm, BMI, insulin dosage,
parity, hysterectomy, autonomic neuropathy aridary tract infectionn the last yearthemean
EDIC HbA;cWasassociateavith increased odds of incidentrinary incontinenc¢odds ratio

1.03, 95% Cl 1.01-1.06 per mmol/mol increase; odds ratio 1.41(39%7-1.89 per %ibA;.
increasg

Conclusionsineidenturinary incontinencevas associated withigherHbA 1 levelsin women

with Type|ldiabetes, independent of other recognized risk factors. These results suggest the
potential far wemen to modify their risk afinary incontinencevith improvedglycaemic

control.

(Clinical Trials Registry noNCT00360815 and NCT00360893).

. Valal
Urinary incontinence (Ul)or the complaint of involuntary leakage of urine, is one of the most
prevalent chronic conditions in women. Although the estimated prevalence of Ul varies
depending'en,the definition applied and the age range of the population under study, on average
20-25%0of women aged 40-50 years report having Ul, leading to significant distress and
reduced quality of lif¢1l]. Epidemiologial studies suggest that diabetes is an independent risk
factor for Ukin.womeri2,3]. The evzidence regarding the effect of poor cgyemc control on
subsequent U"among women with diabetes, however, is limited and unclear. It has been
hypothesizedthat poor gigemc control couldcontributeto this problemeither acutelyy
causing glycosuria, or chronically, by causing neuropptls}; however recent studies have
failed toshowan association between gheme control and Ul in women with diabetfs-9].
The studies:were limited by their cressctional design, inclusion of womprimarily with Type

2 diabetessantklatively smallsanple of women with poor gsaemc control.

The objectiverefhe presenstudy was to determine whether loregm mean HbA levels
among women witiype ldiabetes were associated with Ul development after accounting for
established risk factors. We hypothesized that pomagiync control inType 1diabetes may

result inan increased risk of UWe examined the relationship between HplAvelsand Ul
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using data from the Diabetes Control and Complications Trial (DCCT) and its observational
follow-up, the Epidemiology of Diabetes Interventions and Complications (EDI@Y.Sthe
DCCT/EDIC studyhas collected detailed information on subjects with Type 1 sialsince

1983. Information regarding Ul has been collected since 2003 in an ancillary study of atologic
complicationssef diabetes (UroEDIC).

Populationrandsetting

The DCCT was anulticentre, randomized clinical trial designed tonpare the effects of
intensive and conventional diabetes therapy on the development and progression of early
microvasculaand neuropathic complications of Typéiabeteq410]. From 1983 to 1989, 1441
patients (inclading 680 women) aged 13y88rs were recruited at 28ntes. The DCCT

included a primary prevention cohort and a secondary intervention cohort. The primary
prevention cohorincluded348 women witra diabetes duration of 5-years at baselinap
retinopathy.and:a urinary albumin excretion rate <40 mg/24 h. The secondary interventibn cohor
included 332.womewith diabetes duration of 1-15 yeatsbaselinenon-proliferative

retinopathy ana urinary albumin excretion rate200 mg/24 h. Individuals were excluded if

they had hypertension, a history of symptomatic isofia heart disease, or the presence of
symptomatie.peripheral neuropathy requiring therapy. The intetisg&rapy regimen was
designedto achieve gigemc control as close to the nalabetes range as safely possible with
>3 daily insulin injections oby use ofan insulin pump, witlinsulin doseadjustment guided by
frequent self-monitoring of blood glucose. Conventional thecamgisted of 22 daily insulin
injections withouprespecified target glucose levels amhedfor absence of symptomatic
hyperglycaema or frequent or severe hypoghema. At the end of the trial in 1993, after
meanfollow-up of 6.5 years, the DCCT proved that intensive therapy significantly reduced the
risks ofmierovasculacomplications compared with conventional treatment [11]. Intensive
treatmentiwasssubsequently encouraged for all subjects, who then returned to their own

healthcaresproviders fangoingdiabetes care.

In 1994, 655(96%) of the 680 surviving womeme@n ag&5+7yearg, volunteered to
participate inthe EDIC study. DuringeDIC year 10(2003—2004), 550 of the 652 actifemale
participants (84%)agreed to participate in the UroEDIC study, an ancillary study to examine the

presence of urological complications, includlbl lower urinary tract symptoms, urinary tract
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infections and sexual dysfunctidn.EDIC year 112010-2011), 580 of the 618 &t female
participants (94%)completed the UroEDIC protocol. A total of 5@@men(mean ag&l1+7
years, provided information on Ul at both EDIC years 10 and 17. Giet6@0 women, 417 did
not report Ul at EDIC year 10 anekreeligible for the study oincident Ul at EDIC year 17

(Fig. 1). The.institutional review board of each participatingte approved the study.

Measurementofurinary incontinence

Assessment'dfll wasperformed at EDIC years 10 and With a selfadministered questionnaire
using validated/instrumentom previous studies [12]. The sequence of incontinence questions
began with; 'Buring the past 12 months how often have you leaked even a small amount of
urine...". The frequency of incontinence was ascertained as every taye weekly,>1 time
monthly, or <1 time per month. The primary outcome of interest was weekly or more frequent
Ul, which we defined asveekly UI. Those subjects with less than weekly or no Ul were defined
as having‘no Ul'. Among women with weekly Ul, the type of incontinence during the past 7
days was classified by answerghe additiomal questions....during activities such as coughing,
sneezing, lifting or exercise?” (stress incontinence) andith an urge to urinatenal could not

get to thesbathroom fast enough?' (urge incontinence). Those who reported both types were
placed in.the category 'mixed incontinenéetident Ul was defined by cases of weekly Ul
present at EDIC year 17 but not at EDIC yearlrthary tractinfection was also assessed at
EDIC years 10 and 17 by self-report with the following questidony many times were you
diagnoseddya physician with a bladder infection in the previous 12 morfbsthe purposes

of the presentsstudyirinary tract nfectionat EDIC year 17 was defined as episode in the past

12 months.

Diabetesmeasurements

Eachpartipant.in thé&eDIC study underwent an annual medical history, physical examination
and laboratery testing including HhA using the same methodsthese used during the DCCT
[13]. HbAclevels were measured at baselimedquarterly duringhe DCCT, and annually in

the EDIC study using high-performance ion-exchange liquid chromatography, as previously
described14]. Forthe purposes dhe presenanalysis, we usetthe mean HbA. duringEDIC
yearsl-10 as the exposure variabldis time frame was chosen to erestemporality of the
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HbA1c.and Ul relationship, as annual Ul development was not available between thé§ear

and 17. Retinopathy was assessed using fundus photographs that were centrally graded using the
Early Treatment Diabetic Retinopathy Study scalee dbumin excretion rate was measured in

half of the_cohort annually. Nephropathy was definedragbumin excretion rate30 mg/24h.

Peripheral neuropathy was defined by the Michigan Neuropathy Screening Instrum@&nt as >
responses.on tigiestionnaire or a score of >2 on the exation Abnormal cardiovascular
autonomic'neuropathy was defined as: either R-R variation <15 or R-R variation between 15 and
19.9,plus either a Valsalva ratil .5 or a supine-to-standing drop of 10 mm Hg indiastolic

blood pressure.

Statistical analysis

The distribution,of demographic and clinical characteristics, cohort and treatment, markers of
diabetes control and microvascular complications at EDIC year 10 were corapeoeding to
incident weekly Ul tatus at EDIC year 17 using the cljusral test for categorical variables
and the Wileoxon rankum test for continuous variables. A multivariable logistic regression
model was'used to estimate the association between glycaemic control (meafrétbhADIC
year 1 6'yearl0)and incident weekly Ul at EDIC year 1Xdjustmentdor a priori predictors
of Ul deseribed in the literature and those that were significant in bivariate anarees
performed. The following EDIC year 10 adjustment variables were used for malbiear
models: age; DCCT cohort assignmdd€CT treatment arprEDIC mearBMI ; total daily
insulin dosageparity; hysterectomyautonomic neuropathgnd urinary tract infection in the
last year. Effeets nominally significantR£0.05 are reported. All analyses were performed
usingsAsversion 9.3 (SAS Institute, Cary, NOSA).

Among the"417 women who did not repatieastveekly Ul at EDIC year 10, 64 reportatd

least weekhWUJI at EDIC year 17 representing an incidence of weekly Ul of 15.3% over this 7-
yeartime frameThesevomenwere classified asavingeithermixed Ul (=29, 45.3%), stress

Ul (n=27, 42.2%) ourge Ul (=5, 7.8%). Type of Ul was not specified thyee(4.7%)women
There were no significant differences in the characteristics of women with and without Ul at

EDIC year 10 with respect to age, race, parity, menopausal status, hysterectomgry tract
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infectionwithin the past year (Table ljleanBMI atEDIC year 10was greatem women

reporting incident Ul compareaith women reportingess frequent U(P=0.08). Intensive vs
conventional therapy assignment during DCCT was associated with incident weekiging

the EDIC study £=0.03), with a higher frequency of incident Ul in women assigned to intensive
therapy during. th®CCT. The DCCT cohort (primary vs secondary) was associated with
incidentweeklyUl (P=0.79).

Women withiincident weekly Ul had higher mean Hbkevels at EDIC year 1 [68 36
mmol/mol(8.3 £ 1.5%) vs 62 14 mmol/mol (7.8 = 1.36); P=0.01] andEDIC year D [68 *+ 15
mmol/mol (8.4 1.4%) vs 61 + 1dmol/mol (7.8 = 1.26); P=0.001]ascompareavith women
who did not‘develop Ul by EDIC year 17. Similarly, mean HbAlc upC year10was
higher in women withincident weekly Ulkcomparedvith women who did not develop Ul
between EDIC years 10 and 17 [68 +rithol/ml (8.4 + 1.2%) vs 6312 mmol/mol(7.9+
1.1%); P=0.003]. Women with weekly Ul also reportatiighermeandaily dose of insulin
duringEDICwyears +10(0.59 + 0.16 vs 0.55 + 0.17 units/kg/d®%0.03). The frequency of
diabetesassociated microvascular complications, such as proliferative retiyopa&phropathy,
peripheralsneuropathy and autonomic neuropathy, did not differ between women with and
without ineident weekly Ul (Tablé).

A multivariable logistic regression modeéas used testimate the associatitietween unit
changes infglgaemc control and incident weekly Wifter adjustment for agBCCT treatment
group, DCCT=cohort assignment, BMI, EDIC mean daily insulin dussty, hysterectomy,
autonomic neuropathy andiTl (Table2). Longtermpoor glycaeme control, as defined by
higher mean HbA: levelsin EDIC years 1-10was associated with an increased risk ofadids
ratio 1.03,.95%.Cl 1.01-1.06 per mmol/mol increasellof\;¢; odds ratio 1.41, 95% CI 1.07—
1.89 per %ncreasan HbA1c). Age, DCCT cohort assignment, DCCT treatment arm, BMI,
EDIC meansinsulin dosage, parity, hysterectomy, autonomic neuropathy and UTI in jleatast
were not significantly associated with incident Ul indepergesftHbA,.. Additionalanalysis
examining tertile distribution of Hb4 showedanincreasing risk of Ul with increasing HRA
levels.Women withEDIC mearHbA . levels in the second tertile [S87mmol/mol 7.42—
8.25%)] hada 1.44 greater odds of Ulvhile those witHevels inthe highest tertile 367

This article is protected by copyright. All rights reserved



mmol/mol 8.25%)] had a 2.50 greater odds of developing Ul compaitadvomen with HbA
levels<58 mmol/mol (7.42% Fig. 2).

Sipn
The presenstudy is the first tshow the impact of gbaemc control on risk of Ul among
women withTypeldiabetesAfter adjustment for previously wedlescribed risk factors, we
observeda 3 and Zd.increased odds of incident weekly Ul associated with gacmol/mol

and 1%increase in HbAlc level, respectively,women withType 1 diabetes. Thassociation
wasindependent of age, DCCT cohort assignment, DCCT treatment arm, BMI, insulyedosa
parity, hysterectomy, abnormal cardiovascular autonomic neuropathyTdma the last year
These datguggest that lonterm glycaemc control may independently affect the development

of Ul in this population.

In contrasttahe findings of the present study, previous studies have failed to identify an
association between level of glycaeroontrol and U[6-9]. In a study of women aged 55-75
yearsenrolled in a group health plan, Jackgbal. [15] found no associations between HbA
(categorized'as?.5%, 7.6—-8.5% and >8.5%) andl. Similarly, Phelaret al. [7] did not observe
a relationship-between HAand Ul among 2994 overweight/obese women with diabetes.
Previous work in this cohort at EDIC year 10 also didfimok an association between HRA
levels and-prevalent UL6,17]. There are several pob& explanations for the discrepant
findings between previous studies and the pressuits. First, the earlistudies included
women almost exclusively withype 2 diabetes and were limited in their cresstional
designs. Seconthesestudies usetheasurement dfibA ;¢ at a single time point, a measure of
current control.(averagglycaemc control over a period ofseveraimonths) while we used a
measure of average glycaenasiontrol over years of diabetes. Thitde average BMI in several
of thesestiidies was 35 kg/nf and it is possible that the greategight may havémpaired the
detection’of theffects of these measuresdh Interestingly in a recent report of the Diabetes
and Aging Study, a sample of women with Typentl 2 diabetes enrolled in the Kaiser
Permanete Northern California Diabetes Registry, HhAevel was not associated with
presence or absence of Byt poor glgaemc control, defined as HbA>9%, was associated

with more limitations in daily activiéis as a result &dl [6]. This is consistent witthe present
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findings that thdargest impacof glycaeme control onncidentUl was among thoseith the
highest tertile oHbA 1 levels[>67mmol/mol (8.25%)].

The presentindings showing that poor gipeme controlis associated withll in patients with
long duration.of Type tliabetess consistent with effects founwlith other diabetes
complications.Microvascular and neurological complicationsTgpe ldiabetes, which are
establishedpathologitconsequences of poor ggemc control [11,1819], result in changes
that might"damage innervation of the bladder or alter bladder muscle fundtich, may
precipitate or worsen urinary symptoms [4,5,20,21]. Hypeagyia also causes increased
glucosuriasandyurine volume, which could be a contributing factor. Improvicgetyc control

has been advocated as a mearimproving urinary symptom?2].

Interestingly, we observed that thagemeninitially randomized duringhe DCCT to the
intensive treatment arm (as opposed to conventional treatment) have a higheceoide
weekly Ulimbivariate analyses. It is possililatthis is related to increased insulin exposure in
the intensive treatment grougsulting in insulirrelated weight gaif23,24] which could cawes
increaseduintrabdominal pressure and leadincreased bladder pressure and urethral mobility
[25,26]. Netably aftermultivariable modeadjustment for mean insulin dose and BMI during the
EDIC interval, the effect of randomization to intensive treatment onskiwas no longer
statistically. significant. Further studies examinihg complex relationshipetween insulin dose
and effectsrombody siz¥e necessary.

There are several important clinical implicationstfeg presentindings. First, the/-year
incidence(15.3%) of weekly Ul irthe presenstudyis lower than that observed for other
populations [27,28]. While this could be a function of the variation in the definitioh afross
studies, it s.also possible that this is a resuiinpiroved glyaemiccontrol, which may have
contributed.to.the prevention of symptoms. We cannot exclude the additional pg<khidil
women withType ldiabetesnay beless likely to report odiscuss urinary symptoms [29].
Second, forwomen with Typediabetes our data suggest timproved glyaeme control may
decrease the risk afcidentUl. These findings provide a compellinggament for the routine
assessment and couhisgy for Ul in women withType ldiabetesOffering women the
knowledge that they can potentially decrease their risk of Ul with improvedegtyc control
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might motivate some women to improve their selfe. This may be especially important given

traditional treatments for Ul have been found to be less effective in women vidietig30].

The present studg the largest examination of the impact bfa@aemc control on Ul in the
literature ameng women wiffiype ldiabeteslts drengths includéhe minimal loss to follow

up and frequent validated measurement of key covariates. The long duration of follow-up
allowedtheexploration of longterm glycaenic control and BMI, and their relative impact on Ul
risk. The study‘also hagveral limitations. While the cohort has been followedfanyyears,
participants are still relatively young aatinost all arevhite. Also, DCCT/EDIC participants

are generallysayhighly motivated group of individuals who have been followed for many years
with a goalef good diabetes control, so these results may not apply to a broader popiitation w
Type ldiabetes: Further, it is unclear @ther these results extend to women Wighe 2

diabetes, who generalhave adifferent demographic profilfom women withType ldiabetes
andhave a later age of diabetes oremada higher prevalence of obesitlyinally, we were

unable to evaluate thpact of glycaemc control on specific types of Wecause of thiemited
sample size and power. Further longitudinal follow-up of this cohort slemalble these events

to be examined.

In conclusion, the present findings shthatthe oddsof Ul increase with poor ggaemc control

in women'with Type Hiabetes. This relationship is independent of other-destribed
predictorsof' Ul and suggests that factors directly related tmgiyc control may be affecting
urinary symptomsOffering womenthe knowledge that they can potentially decrease their risk of
Ul with aggressive glycaemicontrol might motivate women to more strictly adhere to

glycaemic.therapies to reducthermore serious riskof diabetes sequelae.
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Complications Trial; EDIC, Epidemiology of Diataes Interventions and Complications study; UroEDIC,

EDIC substudy on urologicabmplications Ul, urinary incontinence.

2 Multivariable adjusted odds ratios of incident weekly urinary incontinenceatUl)
Epidemiolagy of Diabetes Interventions and Complications study (EDIC) year 1ititastef HbA
(EDIC mean HbA, up to year 10 [HbA reference <58 mmol/mol or <7.38% value based on
overall Wald chisquared test for parameter estimate of A the multivariable logistic regression
model shown in, Table 2. Odds of incident weekly Ul at EDIC year 17 adjusted forltdveirigl EDIC
year 10 characteristics: attainage; Diabetes Control and Complications Trial (DCCT) cohort
assignment; DCCT treatment group; EDIC mean daily insulin dose; EDIC mehrp&iidy;
hysterectomy; autonomic neuropathy; and urinary tract infection.

T Participantcharacteristics at EDIC year 10 by incident weakiyary incontinence
statusiat EDIC year 17

No Ul or less
Weekly Ul
than weekly Ul p*
(n=64)
(n=353)

Sociodemographicand clinical characteristics
Mean 6b) atained age (years) 43.1+7.4 43.616.3 0.69
Smokett, n (%) 49 (14) 8 (13) 0.77
Drinkerf, n (%) 125 (35) 23 (36) 0.94
Race n (%)

Non-Hispanicwhite 343 (97) 63 (98) 0.53

Non-Hispanichlack 7(2) 0 (0)

Other 3(1) 1(2)
Parity ( of live births) n (%)

0 106 (30) 16 (25) 0.53

1 64 (18) 15 (23)

>2 183 (52) 33(52)
Hysterectomy, n (%) 35 (10) 3(7) 0.17
Postmenopausat (%) 86 (25) 12 (19) 0.28
Mean €D) BMI, kg/nt
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EDIC meanup toyear10 26.3x4.1 27.4+4.5 0.08

EDIC year10 27.0+4.8 27.845.1 0.27
Mean 6D) BMI gain during EDIG kg/n? 1.4+3.1 1.4+3.1 0.48
Urinary tract infectior{within past yeaf) n (%) 52 (15) 12 (19) 0.44
Diabetes control and treatment
DCCT cohorn (% primary prevention) 183 (52) 32 (50) 0.79
Treatmengroup n (% intensive) 178 (50) 42 (66) 0.03
Mean;6b):HbA; ., mmol/mol

EDIC yearl 62+14 68+16 0.01

EDIC year10 61+14 68+15 0.001

EDIC meanup toyear10 63+12 68+14 0.003
Mean €D) HbA; ., %

EDIC yearl 7.8+1.3 8.3£1.5 0.01

EDIC year10 7.8+1.2 8.4+1.4 0.001

EDIC meanup toyear10 7.9£1.1 8.41£1.2 0.003
Mean D) insulindose units/kg/day

EDIC year10 0.60+0.23 0.69+0.25 0.003

EDIC meanup toyear10 0.55+0.17 0.59+0.16 0.03
Microvascular'’complications
Retinopathy, n (%) 50 (15) 10 (16) 0.82
Nephropath$f, n (%) 43 (13) 5(8) 0.30
Peripheraheuropathy*, n (%) 102 (29) 22 (34) 0.38
Autonomic Neuropathy, n (%) 98 (30) 23 (37) 0.25

DCCT, Diabetes Control and Complications Trial; EDIC, Epidemiology of Diathetes/entions and Complicatiossudy.

*P values based.on the Wilcoxon rasim test for quantitative characteristics or the contingeneyaehared test for
qualitative characteristics.

tSmoking was defined as 'currently smokes cigarettes or ever smoked in the pasthsamyraamount)’. Drinking was
defined as ‘consumed an average of at least one alcoholic beverage per week during 2haqatsis'

THysterectomy defined by report of surgically induced menopause.

8Urinary tract infection was determined at EDIC year 10 byrselbrt with the following question, 'How many times were
you diagnesedsby a physician with a 'bladder infection’ in the previous 12 montirs®'y ltract infection was defined &%

episode in past'12 onths.
Definedup,toEDIC year 10 using the Early Treatment Diabetic Retinopathy Study on a0§6a8. Proliferative diabetic

retinopathy is defined &sl2 and/or scatter or focal laser.

1 Defined at EDIC year 9/10 as albumin excretion rate (mg/23t)
** Defined at EDIC year 10 by the Michigan Neuropathy Screening Instrument >6 respotisesjuestionnaire or a score

of >2 on the examination.
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TTDefined at EDIC year 13/14 asRRvariation <15 or RR variation <20 in combination with a Valsaiim<1.5 or a
decrease of >10 mm Hg in diastolic blood pressure upon standing.

Adjusted multivariable logistic regression model examining the effect of glycaemic

exposure on incident weekly urinary incontinestaus at EDIC year 17

Riskifactors at EDIC year 10 Odds ratio (95% CI) P
Attained age (per year) 1.02 (0.97, 1.06) 0.53
DCCT cohort (primary preventiors secondary intervention  0.90 (0.50, 1.64) 0.74
DCCT treatment group (intensiws conventional) 1.71 (0.92, 3.19) 0.09
EDIC meéan BMIup toyear10 (kg/nf) 1.05(0.97,1.12) 0.21
EDIC meaninsulin doseaup toyear 10(units/kg/day) 3.01 (0.50, 18.22) 0.23
Parity (1 of live births)

1vsO 1.79 (0.75, 4.27) 0.23

>2vs0 1.33 (0.63, 2.83) 0.99
Hysterectomy (yegs no) 0.31 (0.08, 1.21) 0.09
Autonomicneuropathy(yesvs no) 1.03 (0.51, 2.08) 0.93
Urinary tract infection (within past year) (yesno) 1.34 (0.62, 2.91) 0.46
EDIC mean HbA. up toyear10 (mmol/mol) 1.03 (1.01, 1.06) 0.02
EDIC mean HbA. up toyear10 (%) 1.41 (1.07, 1.89) 0.02

DCCT;biabetes.Control and Complications Trial; EDIC, Epidemiology of Dialhetes/entions and Complicatiossudy.
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Table 1. Participant Characteristics at EDIC year 10 by incident weekly Ul
status at EDIC year 17

No Ul or less
Weekly Ul
than weekly Ul p-value*
(n=64)
(n=353)

Sociodemographic and clinical
Attained'age’(years) Mean (SD) 43.1£7.4 43.616.3 0.69
Smoker No. (%) t 49 (14) 8 (13) 0.77
Drinker No™(%) t 125 (35) 23 (36) 0.94
Race No. (%)

Non-Hispanic White 343 (97) 63 (98) 0.53

Non-Hispanic Black 7 (2) (0)

Other 3(1) 1(2)
Parity (n of live births) No. (%)

0 106 (30) 16 (25) 0.53

1 64 (18) 15 (23)

=2 183 (52) 33 (52)
Hysterectomy No. (%) £ 35 (10) 3(7) 0.17
Postmenopausal No. (%) 86 (25) 12 (19) 0.28
BMI (kg’m%) Mean (SD)

EDIC.Mean through Year 10 26.3+4.1 27.444.5 0.08

EDIC Year 10 27.0+4.8 27.845.1 0.27
BMI Gain during EDIC (kg/m?) Mean (SD) 1.4%3.1 1.4%3.1 0.48
UTI (within'past year) No. (%) § 52 (15) 12 (19) 0.44
Diabetes control and treatment
DCCT cohort No. (% primary prevention) 183 (52) 32 (50) 0.79
Treatment group No. (% intensive) 178 (50) 42 (66) 0.03
Hemoglobin"A1c (mmol/mol)) Mean (SD)

EDIC Year 1 62+14 68+16 0.01

EDIC Year 10 61+14 68+15 0.001

EDIC 'Meanthrough Year 10 63+12 68+14 0.003
Hemoglobin Al1c (%) Mean (SD)

EDIC Year.1 7.8+1.3 8.3x1.5 0.01

EDIC Year 10 7.8+1.2 8.4+1.4 0.001

EDIC Mean through Year 10 7.9+1.1 8.4+1.2 0.003
Insulin Dose (units’kg/day), Mean (SD)

EDIC Year 10 0.60+0.23 0.69+0.25 0.003
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EDIC Mean through Year 10 0.55+0.17 0.59+0.16 0.03

Microvascular complications

Retinopathy No. (%) |l 50 (15) 10 (16) 0.82
Nephropathy No. (%) § 43 (13) 5(8) 0.30
Peripheral Neuropathy No. (%) # 102 (29) 22 (34) 0.38
Autonomic:Neuropathy No. (%) ** 98 (30) 23 (37) 0.25

* P-values based on the Wilcoxon rank-sum test for quantitative characteristics or the contingency chi-square test for qualitative
characteristics.

T Smoking.is defined as “currently smokes cigarettes or ever smoked in the past 12 months (any amount).” Drinking is defined
as "consumedranraverage of at least one alcoholic beverage per week during the past 12 months."

1 Hysterectomy defined by report of surgically induced menopause.

§ Urinary tract infection (UTI) was determined at EDIC year 10 by self-report with the following question “how many times were
you diagnosed bysa physician with a “bladder infection” in the previous 12 months?” UTI defined as 21 episode in past 12
months.

Il Defined through EDIC year 10 using the Early Treatment Diabetic Retinopathy Study on a scale of 0-23. Proliferative diabetic
retinopathy is defined as =12 and/or scatter or focal laser.

q Defined atiEDICiyear 9/10 as Albumin Excretion Rate (mg/24hr) >30.

# Defined at:/EDICuwyear 10 by the Michigan Neuropathy Screening Instrument >6 responses on the questionnaire or a score of
>2 on the exam.

** Defined at EDIC year 13/14 as R-R variation <15 or RR variation <20 in combination with a Valsalva ratio <1.5 or a decrease
of >10 mm/Hg'in diastolic BP upon standing.
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Table 2. Adjusted multivariable logistic regression model examining the effect of
glycemic exposure on incident weekly Ul status at EDIC year 17

Risk Factors at EDIC Year 10 OR (95% CI) p-value
Attained age (per year) 1.02 (0.97, 1.06) 0.53
DCCT cohort (primary prevention vs. secondary intervention)  0.90 (0.50, 1.64) 0.74
DCCT treatment group (intensive vs. conventional) 1.71 (0.92, 3.19) 0.09
EDIC mean BMI through Year 10 (kg/m?) 1.05 (0.97,1.12) 0.21
EDIC mean Insulin Dose through Year 10 (units/kg/day) 3.01 (0.50, 18.22) 0.23
Parity®(n"ofilive births)

1vsi 0 1.79 (0.75, 4.27) 0.23

22 vs. 0 1.33 (0.63, 2.83) 0.99
Hysterectomy (yes vs. no) 0.31 (0.08, 1.21) 0.09
Autonomic Neuropathy (yes vs. no) 1.03 (0.51, 2.08) 0.93
UTI (within past year) (yes vs. no) 1.34 (0.62, 2.91) 0.46
EDIC mean HbA1c through Year 10 (mmol/mol) 1.03 (1.01, 1.06) 0.02
EDIC'mean HbA1c through Year 10 (%) 1.41 (1.07,1.89) 0.02

This article is protected by copyright. All rights reserved



Figure 1. Flow of female participants in DCCT/EDIC/UroEDIC
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