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Vulnerabillities Cluster 
within Individuals  and Neighborhoods
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Assessingg for VVulnerabilities
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U ninsured
LL ititeracy andd LLanguage
N eglect
E conomic hardship/food insecuriity
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A ddiction
B rain disorders, e.g. depression, dementia, personality disorder
I mmigrant
L egal status
I solation/Informal caregiving burdden
T ransportation problems
I llness Model
E yyes and Ears
S helter



UCSF Center for Vullnerable Populations 
@ SF@ SFFGHFGH

 Mission: Carry out innovative research to pprevent and treat chronic disease in 
populations for whom social conditions connspire to promote chronic disease and 
make management more challenging. 

 Practice-based research center to translate research into community and public 
health practice, infuse local practice back into research. 

 Faculty have coordinated 7 randomized trials in community settings. 
 Nationally and internationally known for rey y search in health communication and 

health policy to reduce health disparities
 Houses 6 faculty investigators, 3 biostatistticians, Center Manager, 8 research staff. 

2300 square foot space pq p planned for renovaation



ObjecObjecctivesctives

 Review statistics and definittions re literacy and 'health 
literacy' in US, esp safety neet health systems 

 Describe research that showws associations b/w health 
literacy and health outcomes, with diabetes as exemplar

 Argue that health communiccation is partial mediator of 
this relationship, and share some practice-based 
researchresearch rere healthhealth communicommuniicationication iinterventionsnterventions

 Stimulate discussion about hhow/whether health literacy 
affectsaffects ambulatoryambulatory pediatricpediatric carecare



What is HeaWhat is Heaalth Literacy?alth Literacy?

 “The degree to which iindividuals have the 
capacity to obtain, process, and understand basic 
healthhealth informationinformation anddandd servicesservices neededneeded toto makemake 
[informed] health decissions.”

-Institute of Medicine, 2004

 ?3 domains: oral (speaaking, listening); written 
(reading(reading, writing);writing); numnummericalmerical (quantitative)(quantitative).

 Capacityp y/Prepparednesss  Demand Mismatch



11stst National AsseNational Assesssssment of sment of Health Health 
LiteracyLiteracyLiteracyLiteracy n=19n=19,714714

Below Basic: Circle date on doctor’s 
appointi tment t sli l pi

Basic: Give 2 reasoons a person with no 
symptoms should geet tested for cancer 
based on a clearly wwritten pamphlet

 Intermediate: Determine what time to 
take Rx medicine baased on label

Proficient: Calculaate employee share of 
health insurance cohealth insurance costs using tablests using table

National Center for Educational Statistics, U.S. Department of Education, 2003



11stst Health LiteHealth Literrrracy Assessmentacy Assessment

ProfiProfi

53% di53% Intermediate

B

Average

National Assessment of Adult Literacy (NAAL): Nationa
of Education, 2003.

Average

n=19 714 U S  Adults

icient

12%
n=19,714 U.S. Adults

Below

icient

14%
Below
Basic

Basic

22%

Hispanic

22%

al Center for Educational Statistics, U.S. Department 
Medicare



Sudore, Schillinger 2006 JGIM
Schillinger et al. 2002 JAMA

Literacy aLiteracy aand healthand health

 InIn elderlyelderly populationpopulation, lliimitedmited literacyliteracy 
associated with 
» worse self-rated access to care, 
» lower self-rated health
» higher rates of some chrronic diseases, 
»» higherhigher aadjusteddjusted mmortalityyyortality

 In public hospital patients with diabetes, 
limited literacyy associaated with ppoor 
glycemic control/complications



Sudore, Schillinger JGIM 2006 

Self-reported chronic conditions among an elderly cohort, 

byby literacyliteracyyy* (N=(N=22, 512512))

Lim
litlite

Cancer 7

Hypertension 62

Diabetes 25

Obesity 31

Heart Disease 21

mited Adequate 
lit

P-value
eracy literacy
.1% 7.8% 0.5

2.7% 54.7% <.0001

5.2% 14.6% <.0001

1.1% 23.0% <.0001

1.5% 20.5% 0.6



*Williams et al., Archive of Internal Medicine, 1998

Patients with Diabetess and Low Literacy Less 
Likely to Know CoLikely to Know Coorrect Managementorrect Management

L

0

Low

Moderateode a e
High

Low
Moderate

High

20 40 60 80 100

PercentPercent

Williams 1998

Need to Know:
symptoms of low blood 
sugar (hypoglycemia)

Need to Do:

correct action for 
hhypoglpoglycemiccemic ssymptomsmptoms



Literacy is Associated withh Glycemic Control, N=408
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Adjusted OR=0.57, 
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(Tight Control: HbA1c7.2%) 

Inadequate
Marginal
Adequatedequa e

Adjusted OR=2.03, 
p=0.02

4th Quartile4th Quartile
(Poor Control: HbA1c>9.5%) 

Schillinger JAMA 2002



Adjusted odds of self-reported diiabetes complications, for patients 
with inadequate vs. addequate literacy (N=408)

Complication

Retinopathy 1

Nephropathy 6Nephropathy 6

Lower Extremity Amputation 2

Cerebrovascular Disease 4

Ischemic Heart Disease 9

Schillinger JAMA 2002

n** AOR 95% CI

111 2.33 (1.19-4.57)

62 1.71 (0.75-3.90)62 1.71 (0.75 3.90)

27 2.48 (0.74-8.34)

46 2.71 (1.06-6.97)

93 1.73 (0.83-3.60)



Limited Health LLiteracy Patients 
Experience more Experience more HyHyypoglycemia ypoglycemia N=16N=16,000000

16%

12%

14%

16%

6%

8%

10%

2%

4%

6%

0%

Problems
learning

Help reading

Adequate
Limited

Not
confident
ith f

P for all<0.001
with forms

Sarkar, Adler, Schillinger, in review



Limited literacy associated with higy ggher adjusted mortality  (OR 2.03, AOR 1.75)g j y ( , )



How is Literacy Linked 
to Diabetes Outcomto Diabetes Outcommes? 4 hypothesesmes? 4 hypotheses

11. ConfoundingConfounding
Limited literacy confoundders  illness

2. Mediation at individual orr community level
Limited literacy health meediators (behavior and 
exposure) illness

3.3. ReverseReverse Causation/cyclicCausation/cycliccalcal
Illnesslimited literacywworse health trajectory

4. Effect Modification at Heaalth Care System Level
Limited literacy poor quaality of care  illness and 
premature death/morbidity

Schillinger IOM 2004





Could poor commmunication be a 
mechamechaanism?anism?

 HiHighh selflf-managementt demandsd d
 Increasing reliance on ttechnology
 LargeLarge mismatchmismatch inin traintrainningning betweenbetween healthhealth 

professionals and targeet populations (“health 
literacy”)y )

 Counterbalance role off mass media in consumerist 
society

 Strong inverse relationship between educational 
attainment and chronicc illness burden



Conceptual frameworrk: 4 basic functions of 
communication  in diabetes care

•Physician-patient
concordance

1. Disease state

2. Barriers
elicitation

Communication 
Characteristics

Trust / therapeuti

4. Treatment 

3.Diagnosis

explanation

plan

Schillinger, AJ Bioethics 2007

Health 
outcomes

Clinical 
decision
-making

ic alliance

Treatment 
adherence



How Does Limiteed Literacy Affect 
(V(Verbbal) Clil) Cliniical Ial Intteractitions? ? 

 ImpedesImpedes understandingunderstanding ofof ttechnicalechnical informationinformation andand 
explanations of self-care

 Imppairs shared decision-maakingg
 Speed of dialogue, extent of jargon, lack of interactivity 

determinants of effectivenesss of communication
 Impairs medication communnication, jeopardizing patient 

safety (medication “discordaance”)
 InteractionInteraction betweenbetween limitedlimited EngEng proficiencyproficiency andand limitedlimited 

literacy
FangFang etet alal. 20062006 JGIMJGIM
Schillinger et al. 2004 Pt Ed and Counseling
Castro et al, Am J Health Beh 2007
Schillinger et al. 2003 Arch Int Med
Schillinger et al 2004. AHRQ Advances in Patient Safety



Schillinger 2004

Diabetes Patients with Limmited Literacy Experience 
Poorer Quality Commmunication, N=408

50

40
OR=3 2;p<0 01

30
OR=3.2;p<0.01

OR=3.3;p=0.02

10

20
32% 26%

0

10

Doctor Use Words  Give You Test Results

13% 13%

Doctor Use Words  
Not Understood

Give You Test Results
w/o Explanation

(Often/Always) (Often/Always)

Inadequate FHL
Adequate FHL

OR=1.9;p=0.04

OR=2.4;p=0.02

OR 1.9;p 0.04

21%
33%

20%

s Confused About Doctor Understand

13%
20%

s Confused About
Medical Care

Doctor Understand
Problems Doing Rx 

(Often/Always) (Never/Rarely/ Sometimes)



MedicaMedicaalal JargonJargon

GLUCOMETER

HEMOGLOBIN A1c

DIALYSIS

ANGINA

RISK FACTORS

CREATININE



Jarggonn Terms
…unclarified

 Glucometer Glucometer 
 ImmunizationsImmunizations
 Weight is stableWeight is stable
 Microvascular complication
 System of nervesSystem of nerves
 HbA1cHbA1c
 EKG abnormalitiesEKG abnormalities
 DialysisDialysis
 Wide Range
 Risk factorsRisk factors
 Kidneyy function
 Interact

…clarified
 Angina
 Microalbuminuria
 Ophthalmology
 Genetic
 CreatinineCreatinine
 Symptoms

…from Patient’s own visit:
• benign
• blood drawn
• blood count

TT• CA  scan •washed out of your system
•• blooblooodod countcount •recepptors
• c eeorr late •short course
• stool was negative •renal clinic
• s ltoo •blood cells
• bbaselieline ••increaseincrease youryour RR
• respiratory tract •screening
• polyyp •vaccine



Function of Jargon

Assess Symp

Deliver Test Results
24%

y p
10%

Provide Health 
Education

29%
n = 60

ptoms

Provide 
Recommendations

p

37%

jpm=0 4jpm=0.4

Castro, Schillinger AJHB 2007



Dialysis Dialysis “Do you know what tthe number one cause for people in 
this country being onny g  dialyysis is? Diabetes”

Would you please tell me in your own words 
what dialysis means?

“Check something every day.” 1

“What?  Is that about you toes?” 1

“It means that your diabetes is going worse 
that you have to exercise to make 
diabetes.”

1

“Y t t t hi t d“You got to get on machine to pump.. redo 
blood to come up to par.” 4

“…regarding kidney.” 2

“That is a warning…about the kidney…my 
doctor told me about those side effects of 
the diabetes ”

3
the diabetes.

“It’s a way to clean blood get off toxins out 
the blood.” 4

In your own words, what do you think the 
doctor was trying to tell the patient?

“Sugar is too high.” 1

“I can't say it.” 1

“Means that more people are getting 
diabetes.” 1

“That the sugar was not…hmm.” 1

“Diabetes is one cause of kidney problems.” 3

“About dialysis, because they are warning 
us, they are telling me about the 
complications…that if I'm having problems in 4

my kidney, I'm going to have dialysis.”
“That you need to be on dialysis to cleanse 
blood or gonna die.” 4



Patient Comprehension of Jargonn (% Some /Total Understanding)
40

35

Unclarified / 
Own VisitUnclarified Jargon

25

30

Own Visit

20

10

15

5

0

Self-Report / No Con Investigator-assessed / No 

ClarifiedClarified 
Jargon

Con Self-Report / Con Investigator-assessed / Con



Literacy and the Digitaal Divide in Diabetes*
N= 4 144N  1 ,4 102102

*For difference between those with and without limite

Sarkar, Karter, Schillinger J Health Comm 2010

ed health literacy, p for all<0.01





Closing the Loop: Interractive Comm unication 
to Enhance Recall &  Com prehension

New Concept:
Health Information,  

Advice, or Change in 
ManagementManagement

Provider Explains 
N C tNew Concept

Patient Recalls 
and Comprehends

Adherence

Assess
Patient Recall & 
Com prehension

Clarify & Tailor 
Explanation

Re-Assess
Patient Recall &
Com prehension

 Ensures info understood/integraated into memory;checks for 
lapses

 OpensOpens dialoguedialogue rere healthhealth beliefbelieffs;fs; reinforcesreinforces andand tailorstailors healthhealth 
messages

 Promotes a common understannding; elicits patient participation



Schillinger Arch Int Med 2003

CClososing tg the e Loop, oop,  aka  aka “Teaceach-Backack”

 Physicians assessed rrecall or comprehension 
for 15/124 new conceppts (12%)

 When new concepts inncluded patient 
assessmentassessment, patientpatient prprrovidedrovided incorrectincorrect 
response half the time (7/15=47%)

 VisitsVisits usingusing interactiveeinteractivee communicationcommunication looploop 
not longer (20.3 min. vvs. 22.1 min)

 Application of loop asssociated with better 
HbA1c (AOR 9.0, p=.002)



A Diabetes GuideA Diabetes Guide    That Helps Patients That Helps Patients 
Take CharTake Chargge ae annnnd Make Chand Make Changgeses

Terry Davis, PhD
LSUHSCLSUHSC

Darren DeWalt, MD
UNCU C

Dean Schillinger, MD
Hilary Seligman, MD

UCSF

____________

© American College of Physicians Foundation



 

ACPF Guide is PrACPF Guide is Praaaactical and Personalctical and Personal

• Patients’ voices 
illustrate concrete, 
practical tips

• Patients suggest 
achievable goals

• Authentic photos help
tell the story



 

Focus isFocus is    on on DoingDoing
• ‘You Can Do It’ 
checklist at end of 
each ch hhapter

• Concrete examples 
of successful action 
pllans

• Emphasis on small
steps and patient 
choicechoice



Pictures HelpPictures Help    Tell the Tell the StoryStory
 Patients looked at picturees first
 Particularly liked picturess of food comparisons

Too much Right size



Significant IImprovement
In PreIn Pre- andandd Postd Post-tests*tests*

 KnowledK l ged

 Self-efficacyy

 Diabetes distress

 Taking ownership of health 
care

 Self-reported diabetes 
maanageagemeentt 

*p<0.01



Should We ScreenShould We Screenn for Limited HL?n for Limited HL?

 RCTRCT ofof screeningscreening andand fefeeedbackeedback ooff limitedlimited HLHL toto 
primary care physicians



IndiI d vi iidduall M Managgement Stt Strattegiies
Teaching

Review meds

g

Pictures/Diagrams

DM Educator

Nutritionist

0 25

Family Members

Intervention
Control % o

p=.07

04*

p=.05*

50 75 100

p=.04*

of visits
Seligman, Schillinger JGIM, 2005.



Physician Ressponses to HL 
ScreeScreeeningening

100 p<.001

75

100 p

50

of
 v

is
its

25 p=.01%
 o

0
Management-

Intensive
Satisfied wit

Visit

Intervention
Control

p=.10

th Self-Rated
Effectiveness



Diabetes Class

MedicationMedication AAdherencedherence 
Tools
Communication Training 
Patients
More Appropriate 
Educational Materials
IncreasedIncreased AccessAccess toto AllieAllie
Health Professionals

Improved Labeling of Pill
BottlesBottles

for 

dd 

 

yes

0% 20%

no n/r

% 40% 60% 80% 100%

What Do PPhysicians 
Say ThS  T eyh  Nee   d?   N d?



IDEALLL Project:

ImprovingImproving DiabDiabbetesbetes EfEffortsforts AcrossAcross 
Languagee and Literacy

• Community Health Network of
SF/DPH

• AHRQAHRQ
• CMWF, TCE, CHCF

Schillinger  Diab Care 2009



)
Automated Telephhone Diabetes Self-

Managemen St SupporM t SS t (t (ATSM)ATSM

Nurse Dia
Care man

klATSM: Weekly 
Monitoring and 

Health Education

Patie

abetes 
nager

Primary Care 
Physician

ent

 Interactive health technology, touchh tone response 
 Weekly surveillance & health educaation (39 weeks=9 mos)
 In patients’ preferred language (Engglish, Spanish or Cantonese)
 Generates weekly reports of out of range responses 
 Live phone follow-up through a bilinngual nurse ->behavioral action 

plans



GroupGroup MedicaMedicaalal VisitsVisits ((GMVs)GMVs)
Monthly Group
Medical VisitsMedical Visits        

C
English-
Speaking 
Groups Spanish-

Speaking 
GGroups

Primary Care Provider
Health EducatorHealth Educator
Pharmacist

   

Cantonese-
Speaking 
Groups

 6-10 patients in monthly group meettingp y s (g g (p 9 months) )
 In patients preferred language ( Engglish, Spanish, or Cantonese)
 Facilitated by a bilingual health educcator and a primary care provider 
 AA pharmacistpharmacist presentpresent atat endend ofof eachheachh ggrouproup visitvisit
 Encourage patients to become active in self-care through participatory 

learning and peer education ->behavioral action plans



Key Findings of IDEAALL Program , N=339
EstiE timatiting P Pubblil ci  H Heallth th ““Reach”” oR h f Pf Programs

CompositeCompositeee rreacheach productproduct

ATS
 Overall 22

E li h 20 English 20
 Chinese 22
 Spanish 24Spanish 24

 Adequate Literacy 15
 Limited Literacy 28

M GMV
.1 4.8

0 6 4.0 6.4
.0 2.7
3 4 0.3 4.0

.6 7.6

.0 3.6

Schillinger, et al.Health Ed and Behavior 2007



Results,  N=339 :
Structure and PrStructure and Prrocess Measuresrocess Measures

48 2
58.9 60.2

40
50
60
70

* *

41 36.8 39.3
48.2

20
30
40

UC ATSM GMV

PACICPACIC

62 9 63 4
65.4

72.9
68.9

60
65
70
75 * ≠

62.9
59.2

63.4

50
55
60

UC ATSM GMV

Communication
*P<

73.5
71 7 73.371 7

77.2 77.2

70
75
80

* *

71.771.7

60
65
70

UC ATSM GMV

Self-Efficacy

pre

post

Self Efficacy

4.4
4.14

5
*

*
≠

3.9
3.7

3.9
4.1

3.8

3
UC ATSM GMV

S lf M t B h iSelf-Management Behavior
<.05.

Schillinger,  Diab Care 2009



Results: FunctioResults: Functioonal Outcomesonal Outcomes

Rate ratio 0.5 vs UC, 0.35 vs GMV

3.9 3.8 3.6
3.1

3.6
2
3
4
5

*≠
1.4

0
1

UC ATSM GMV

Bed Days

61.7
64.2

67
6360

65

70
≠

58.8 57.2

50

55

UC ATSM GMV

SF12 - Mental Health
*P<

OR 0.37 vs UC

13 14
18 1717

10
15
20

*
6

0
5

UC ATSM GMV

Diabetes Interference

pre

post

Diabetes Interference

56.7
60.2

57.155

60

65

50 51.3 50.9
45

50

UC ATSM GMV

SF12 - Physical Health

<.05



,

Sarkar, Murphy, Schillinger et al. 2008 JGIM

Automated telephoony provides safety 
surveillancce function

 111 participantsp p , 
54% inadequate 
health literacy

 264264 eventts among 
93 participants 
(86%)(86%)

 111 AE’s and 153 
PotAE’s
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Incident Prevalent Incident Prevalent
N

Incident
AE

Prevalent
AE

Incident
PotAE

Prevalent
PotAE

Unable to determine
Non-preventableAmeliorable

Preventable



CliCliniiciian S Surrvey Fi Findidings
– 87 of 113 (77%) physicianss caring for 245 /330 (74%) 

patitientts ((mean, 22.88 per phhyysicii ian).)
– Compared to UC, patientss exposed to ATSM were 

perceived as more likely too be activated to create and 
achihieve goalls ffor chhroniic ccare (st( tanddardidizedd effffectt siize, 
ATSM vs. UC, +0.41, p=0.005). 

– Over half of physicians repported that ATSM helped 
overcomeovercome 44 ofof 55 commoncommon bbbarriersbarriers toto ddiabetesiabetes carecare

– Physicians rated quality oof care as higher in ATSM 
compared to usual care (OOR 3.6, p=0.003), and GMV 
(OR(OR 22.22, p=0p=0.06)06)

– Majority felt ATSM should be expanded to more patients 
with diabetes (88%)

Bhandari, Handley Schillinger SGIM 2008





Current  AHHRQ ProjectQ j

•Partner with a local Medicaaid health plan: San 
FranciscoFrancisco HealthHealth PlanPlan
•SFHP care managers will mmake ATSM response calls
•Test effectiveness when impmplemented in ‘real-world’
•Compare ATSM-ONLY withh ATSM-PLUS (medication 
activation)
•ATSM-PLUS involves mergging pharmacy claims data 
with ATSM data to enable caare manager counseling



SFHP Pre- Enrolllment Post Card
EngEngglishglish



SpaSpanishnish



CantoCantooneseonese



SFHP Walleet-Size Card
EnglishEnglish, Spanish Spanishh and Cantoneseh and Cantonese



Literacy and Diabetes:
Conc ulusiiC l ons

 MechanismsMechanisms byby whichwhich limitelimiteeded literacyliteracy affectaffect chronicchronic 
illness outcomes likely multiiple

 Apppparent that impprovingg literacyy levels can achieve 
important public health objeectives and reduce disparities

 Communication characteristtics of health care system 
contrt iibbutte tto subb-optitimall hehealthlth care

 Re-structuring health care ssystem (increasing 
interactivityinteractivity, employingemploying apprapprropriateropriate technology)technology) cancan 
improve reach and effectiveeness of health care, enhance 
quality,  promote safety



M  H•My Hopees  

 “co“ oordidi
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 pubblic 

C i d d h Continue and expand the
 Public Health Advocacy
 Improve Health Communp
 Reduce diabetes incidenc
 Reduce disparities

ExpandExpand accessaccess, improveimprove ppromoteromote safetysafety
Partner with health system non-traditional’ par





 Diversify funding portfolio
S t d t i t ff Support and retain staff a

 Scale up evidence-based

f  DCPfor DCP

i l d ” lnating leader” role

omplications

tners
d direct engagement
s

health interventions



The Impact of Languuage Barriers on Poor 
Glycemic Control AmGlycemic Control Ammong Insured Latino mong Insured Latino 
Diabetics: Data fromm DISTANCE Study

Fernandez A, Schillinger D, WWarton M, Parker M, Adler N, 
Schenker Y, Moffet H, Salgaddo V, Ahmed A, and Karter A. 



Glycemic Control of Latino DiabeticGlycemic Control of Latino Diabetic
by Physician-patient 

English
Speakers
(n=2683)

All LEP
(n=510)

A1c, mean (SD) 7.65 (1.71) 7.81 (1.85

Proportion of group with  
A1c≥9% (%)

18.0 21.4
A1c 9% (%)

Abbreviations: PCP: Primary Care Physician; LEP: Limited English Proficient; LEP-LC: LEP with language concord

cs by English Language Ability andcs by English Language Ability and 
Language Concordance 

P
Value

LEP - LC
(n=137)

LEP- LD
(n=115)

P
Value

5) 0.06 7.58 (1.62) 7.99 (1.92) 0.07

0.08 16.1 27.8 0.03

ant PCP; LEP-LD: LEP with language discordant PCP



Association of Patient E
Language Concorda

Glycemic Co

Odds Ratio (95% C.I.)

English Proficiency and 
ant Physician with Poor 
ontrol (A1c≥9%).

Unadjusted English

LEP

English

LEP - LCLEP - LC

English

LEP - LD

LEP - LC

LEP - LD

Adjusted ** English

LEP - LC

English

LEP - LD

LEP - LC

LEP LDLEP - LD

** GEE (generalized estimating equation) models accounting for clustering by physician and facility, and a

Abbreviations: LEP: Limited English Proficient; LEP-LC: LEP with language concordant physician; LEP-LD

OR p value

1.00

1.24 (1.01 - 1.52) 0.04

1.00

0 87 (0 53 - 1 43) 0 580.87 (0.53 - 1.43) 0.58

1.00

1.76 (1.06 - 2.93) 0.03

1.00

2.21 (1.30 - 3.76) 0.003

1.00

0.89 (0.53 - 1.49) 0.66

1.00

1.76 (1.04 - 2.97) 0.04

1.00

1 98 (1 03 3 80) 0 041.98 (1.03 - 3.80) 0.04

adjusted for age, sex, comorbidity index, diabetes duration and pharmacy benefits. 

D: LEP with language discordant physician; LS Means: Least Squares Means; 


