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* Patients with diabetes often bringmpaniongo medical visits, but family members may also
support patient engagementatierways, including helping prepare for visits.

* In alargesample opatients in th&/eterans Health Administratiasystemwith diabetes,

among those with a familyealth supportemorepatientshad regular support foisit
preparation(69%) than were regularly accompanied (45%) by the supporter.

* There was _no‘association between type of support for medical visits and concumndirtre
medication"adherence, blood pressure or gyta control.

» Most patients'with diabetes report family member involvement in medical visits; interventions

to mobilize the potential of this support could be developedestdd.

Aims To examine the characteristics of patientth diabetesvho regularly receive help from a
supporter in preparing for and attending medical visits, and the assobetireeerthis helpand
clinical risk.factors fordiabetescomplications.

Methods Wellinked survey databout family involvement fopatientsn theVeterandHealth
Administrationsystemwith poorly controlledType 2diabetesri=588; mean 67 year87%

malg with=health record data on blood pressure, giytia control and prescriptieiil gapsWe
used multivariable regression to assshsther supportgeresence andmong patients with
supporters, supporteole (visit preparationaccompanmnentto medical visior no involvement)
were associated with concurrent trendslinical risk factors oveR years adjusting for
sociodemagraphic and heattharacteristics

ResultsMost.patients (78%) had a main health supporter; of these, more had regular support for
preparing for appointments (69%han wereegularly accompanietd them (45%)Patients with
preparation help only were younger and more educated than accomparets paipport
presence and.type was not significantly associated with climsgaflactors.

ConclusionsEamily help preparing for appointments was common among these patfignts
high-risk diabetedn its current formfamily support for medical visits may natfectclinical

factors in theshort term Supporters helping patients engage in medical visits may need training

and assistance to lea impact on thelinical trajectoryof patients with diabetes
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Family membergincludingrelatives and close friendaje uniquely poised to provide
personalized, ongoing support for diabetes managemaeittelides for patiententedcare
recognize family members as a key part of the healthcare[ig2jnbut little is known about
how family memberdelp patientswith diabetes navigate medioakits. Mostresearch on
family support for medical cateas focused omedical visit accompanimenv¥isit companions
may facilitate patient—provider communicatioparticipate inrmedicaldecision-making, navigate
health system“logisticeindprovide emotional suppotd patientd3,4]. While there is emerging
evidence thabeing accompaniet visits is associated withetterpatientreported slf-care[5],

to our knowledge, no previous stulkdgs examinedhether supporters’ participation in visiss
linked tobetteroutcomes amonpatients with diabetes

Additional ways that family members could enhance the impact of ggtreadical visits have
not been exploredln particular,patients who prepare effectively before appointmargsnore
activated during the visitommunicating more effectively with providers and engaging in
shareddecisionmaking [6,7]; thereforewell-prepared patients may betterpoisedto
implementdiabetesself-care plansExisting interventions to helpatientspreparefor visits have
mainly invelved professionaloacheg6,7]. Theseprogranmes have focused gprioritizing
guestions, preparg for importantdecisionsand gathering information taring (e.g. home test
resultg. It is unknownhow manypatientswith diabeteggethelpfrom family membersvith visit
preparation or whethehis helpis associated with bettself-care and diseas®ntrol. Notably,
many family-members who are involved in supporting patientsto@ay selfeare live apart
from patientg8].and may play &le inpreparing fowisits, even when they cannot attend

appointments:

In thepreentstudy, we linked survegnd electronic medical record déitam a large sample of
patients in th&/eterans Health AdministratiqivA) healthcare system who weaé high risk of
diabetessomplicationgo: 1) determinghe prevalence ofamily involvement in preparing for
and participating iprimary care visitsand the characteristics of patiergporting suctiamily
involvement and 2) examine whether specific types of family involvenrenedical visits

were associated with better managementlofical risk factors for diabetes complications
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(glycaemic control, blood pressure control and medication adheréieehased these analyses
on a thecetical model Fig. 1) in whichfamily involvement in medical caiacreasesctivation
amang patients with diabetdg,9,10], leading to improvesel-managemerdandmore
appropriate and timelglinical actions and,ultimately, improved glycaemic and blood pressure
control [11,12].

Sample recruitment

Survey respondents were recruited from a registry of hghpatients with diabetasho

received care in one VA healthcare system. All patientsh)gabor glycamic control (last
HbA . > 75=mmol/mol (9.0%) or > 64 mmol/mol (8.0%) among patients aged < 55 years); 2)
poor blood=pressure control (last blood pressatee160/100 mmHg or average >150/90
mmHg over the mcedingé months); and/or 3) a previous diagnosis of lower extremity ulcer or
amputation. In 2012, 1000 of tMA registry’s 4517 patients werandomlyselectedand mailed

a survey and a form requesting permission to a@estronic medical recordata. This was
expectedowyield afinal sample of~300 paients with and 30Qpatientswithout caregiver
participationgivenan estimated0% combined survey naesponse/refusals sign adata
release formThe expected 600 pantswould give 86% power to detect a Ftweengroup
difference_in medication adherencalculated as percegeof 'gap days' (defined below),
assuming a 20% standard deviatidnalytical cohorts for other outcomes were expected to be
smaller as they wei® be assessed onfynong participants not in adequate control of the
particular outeemeOf 1000 survey requests, 36 patients were ineligibleyet® deceased and
588 returned.surveys (62% of those eligible), with 478 signtatarelease formResearch

procedures'were approved by the VA Ann Arlstitutional review board

Measures

Family supporter invol vement

Respondents were askéthinking about all your friends and family members who seem
concerned about your health, who is the person that gets most involved in your healthcare (your
‘main health supportey? (spouse/partner, son/daughter, brother/sister, parent, other family

member or friend, or 'No one gets involved in my healthcare'
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Respondentwith a main health supporter were asked how often in the past year their supporter
'suggested things for you to ask or tell your doctor' before medical appointments anditoame i
the exanmationroom with you for your medical appointment’. Respondents indicating that this
happened 'at.some appointments' or more frequently were categorized as havisit) quréx

room involvement, respectively.

Patient demographic and health variables
The following egistrydatawere collectedpatient aggpatientsex and distance frorpatient's
home to VA primary care sourcgurvey dataollectedwereas follows:education level

race/ethnicityand distance betweghe homes of patients and their health supporters.

Comorbidity burdenwvas assessed using fikarlson comorbidity index [13], based on
electronic medical recoriagnosis codesvith scores categorized into 0, 1 an@ after
removing ‘diabetes without complicatioriBlabetes medication useasbased on outpatient

medicationfill'data over the year preceding the survey date.

Depressive symptomgere assessed using tine item Patient Health QuestionnaiRHQ-2;
scorerange 86 with scores>3 indicatinga positive screen for depressi¢iy]. The Diabetes
Management SekEfficacy scaldfive items; 1=not at akkonfident to 10=extremely confident)
[15] andDiabeteDistressscale[16] ('Feeling overwhelmed by the demands of living with
diabetesand Feeling that | am often failing my diabetes regim&anot a problem to 6=a very
serious problem>3=high distressjvere also usedLow health literacy('Somewhdtto nhot at all

confident=in=filling out medical forms by yoursghas also assessgdy].

Trends in‘'medication adherence and clinical risk factor control were examined using electronic
medicagecorddata from a specified time period centred on the date when the patient was sent
the survey.Medication adherenasas calculated as percentagfegap days or 'should have' days
in prescriptions for diabetes, hypertension and hyperkgnda medications. Gap days were days
when patients should have been taking a prescribed medication but did not have medication

available based on fill dafa8,19]. 'Should havelays are counted from the first fill date until
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discontinuation. Medications were assumed to be discontinued when they were not filed for
180 days. We calculated the difference in percertégap days between the 12-month periods
preceding and following the survey date, with ad@@-interval between so that medication fills

were not included in both periods.

To assesglycaemic contrglwe calculated the difference between mddbA ;. in the 6-month

periods"preceding and following the survey date.

Blood pressure'was assessed by calnigdlbe difference between average systolic blood
pressure (SBPR) in the 6 months before aifter the survey date. If multiple readings were
available fromsae day, we used the lowest reading. Emergency department or inpatient hospital

readings were excluded.

Statistical ‘analysis

We examined-the proportion of patients wsgiecifictypesof supporter involvement using the
following mutuallyexclusive categoried) nohealth supporter) health supporter who helps
with dayte-day management but is not regularly involved in medical yB)tsealth supporter
whois regularly involvedwith visit preparatiorby discussing visit agendas lilgtes not

regularly come to appointments and may or may not help with daily managameii) health
supporter' whaoegularlyaccompaniepatients to visitgwith or withoutvisit preparatioror daily
managementthelp)Ve examined differences across categories in patients’ sociodemographic
and healthrelated characteristics usiobi-squaredestsand oneway ANOVA. Where these tests
yielded astatisticallysignificant resultpost hoc comparisonsvereperformedamong all possible

combinations of health supporter groups, adjusting for multiple comparisons.

Multiple linear.regression models were used to assess the relationship detakiesupporter
rolesand trends ipatients’ risk factors for diabetes complicationgh separate models for
eachdependentariable We firstmodelkdtheassociation betwedmaving (vs not havingg
health supportesindeachclinical variable Next,among those with a health supportee,
modeled the association betwespe of supporter involvemer{hone, previsit only, visit
accompanimentandeach tinical variable.
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To model trends oveatime period concurrent to survey administration, deeandariables
wererepresented as differences betweentime period (6 or 12 months, as indicated above)
before and after theurvey dateassumingongoing supportemlesduring that time periodAs
shown inFig«=2,the mainmodelsfor SBPand HbA . excluded respondentdth adequate
control of these risk factor§ BP<150mmHgandHbA ;. < 64 mmol/mol (8.0%)n=242 and

146 excludedcas, respective)yin the 6 months preceding the survéjodels also excluded
respondentsfor whom no SBR=03),HbA 1. (h=172 or medication adheren¢e=117) data
were available during the prand/or possurvey periodsiNo significant P<0.05) differences
were found insthe proportion of missing SBP or HpAata by presence of health supporter or
type of invelvement (results not showrll models adjusted fothe baselin@alue of the

clinical outcomeage, sex, education, rdethnicity, comorbidity burden and diabetes
medication use (none, oral, or insulin with or without oral medicatioigalso analgedtwo
sets of alternative models: multilevel models to examine slopes over time in our dependent
variables withrall availableepeated measureand 2) models that included all respondents
regardlessrofirisk factor level at outset. In both cesmdts wereimilar to those presented here

and are net,reported.

Survey respondents had a mean age of 67 years, 97% were male and 79% \Wsparoo-
white (Table 1)." Most respondents (78%) indicated that they had a main health suB@étter
of whomwere.spouse/partners. Among respondents with a health supportends@itedthat
thar supporterregularly helpadem prepare for visitand 45% were regularly accompanied by
this person‘to'medical visitBorty percent of patients receigrnelp preparing for visits were not
regularly accompanied to medical visits by their supporter. Amasaogmpanied patient31%

also reported regular help with visit preparation.

Patients’ characteristics varied according to their categiosyppater involvement (Table 1):
no health supportehelps with home management oriyglps prepare for visitsnly; and comes
into the exanmationroom (‘faccompaniefdl Accompanied responderitad a mean age @D

years which wassignificantly older tharthe mean age @he other three grougsange 65—67
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years).Comparedvith the'visit preparation only' group, a greater proportion of accompanied
patients had an education level lowlean high school education (18 vs 9%), &owd health
literacy (43vs 27%).More accompaniegatientshad comorbidity scores in the highest category
(54%) comparegiith the'no health supportef32%)andthe’home management onl{87%)
groups. Those with no health supporter were more likely to live alone (45%)ttlregroups
(range 1324%): In both thevisit preparation onlyand &ccompanimehgroups, approximately
threequarters'of respondents indicated that their health supporter wapthesegartner

comparedvith*half of the 'home management only' group.

No statisticallyssignificant differences acragpes of supporter involvement were found in
patients’medication adherencklpA;. level or SBR, eitherbeforeor after thesurveydate

(results available iableS1). In the analytad sample meanmedication adherenced. % gap
days) was 32%both before and after the index dakdeanSBPwas 151 mmHg in the 6 months
before the\index date and 143 mmHg in the 6 months after, @adHbA ;. changed from 81
mmol/mol £16%) beforethe survey dateo 72 mmol/mol (8.7%gfter.

In multiplesregression modedsljustingfor patients’socialemographic and health

characteristics, msignificantassociations were observed between the presence of a health
supporter and concurretnends in risk factorfor diabetes complication(3able 2).Similarly, no
significantdifferences in clinical risk factdrendswere observedcross groups as defined by

supporter rolex(visit preparation-inom, or home management onflyable 3).

IC

The majority‘ofindividuals in thiarge sample afale patients in the VA healthcare system
with high+isk diabeteseported having a family member whegularlyhelps them prgare for
medica visits, and manyof these supporters alsegularlyattendappointmentshowever, we did
not findievidence that having a supporter or receiving a specific type of medicalipfsirsvas
associated witlsoncurrent trends in medication adherence, gggacontrolor blood pressure

control, among those with poor control before the survey date.

This article is protected by copyright. All rights reserved



Nearly 70% ofpatientswith a supprterregularlyreceived input from this persdeforegoing to
medical appointments regarding thingsliscuss wittthe doctor. To our knowledge, no
previous study has quantifiéamily help withmedical visit preparationCompareavith those
reporting help with preparation only, respondents who were older, less educated, aod/evith |
health literagy,were more likely to also repibrat their supporter regularly accompanied them to
visits, similar to factors found to preditte presence of a visit companioroiher studies
[3,4,20]" Respondents with eithasit preparatiorhelp or accompaniment had greater
comorbidity"burden than thosdthout anymedical visit involvementpossiblyrepresenting a
response by familynembergo increasegatient clinical need The high prevalence of support
with visit preparationn our sample suggests thihere is a largéreadymade groupof
supporters'who could be the focus of interventions designed to optami#g contributions to
visit planning and preparation. Such efforts would aliggh current interest in developing
interventions to support patient preparation for medical \[8j%21] and to enhance family
support during these visits [22].

Our multivariateanalyses did not show a significassociation betweegpe of visit support
andelectronic medical recomiata orclinical risk factorsThis could reflect either limitations of
our data,.ora true lack of associatiddnth glycaemic control and blood pressaredistal
outconesof family support for care. Proximal factors that may be affected more quickly by
family support could include incasedengagement and activatiasr,sdf-monitoring of blood
glucoseandrhealthy lifestyle changésig.1); however wefailed tofind an association with our
administrativelyderived measure of medication adheredaiditionally, the survey item
capturing involvemernin visit preparatiorwas intentionally broad, and those in this category
could have a range of intensity and types of help, some of which may have more impact on
clinical factors.than othersSupporter categories may not have bedficgntly distinct from

one another; for examplalmost all accompanied patients also received/giesupport.

We note that.in spite of a wide confidence interval that did not allow us to rejeuilthe
hypothesisTable 3), increasing intensity of medical visit suppaaspositively associated with
blood pressure controA post hoc power calculatiorsuggested that the wide interval could be
attributabé to typell error. Based on the actual sample siz¢his malel, we only had59%
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power to detect a difference of 8 mmHg between the génpawith a health supporter but no
medical visit involvement vs the 84 participamtso were accompanied to visits or received visit
preparation help onlyThe statistical moels comparing geents with and without health

supporters (Tahle 2) were also underpowered, with actual power ranging from 27 to 55%.

Family members attempting to help patients may use a mix of techniques that eeutchti
positive'and unintended negative effe€amily interactions related hronic illness
managemergometimesengender negative feelings arahimpedeself-care[23,24].
Companions may add complexity and confiectnedical encountef8,9] and could erode the
patient autenemy that is associated with bettercaa#t behaviars [25], although at least one
previousstudy found little evidence that autonordgtracting behaviars of visit companions led

to decreased patient involvement in decisiaaking [26].

Supporters.may need training aedaurces to effectively assist patients in these esldg0
maximize theirgpositive impacindeed, givetarriers to scalingrofessionally provided pre-
visit coachingrinterventions, the potential of family membetsle on this role is importaf].
Interventions designed to elicit structured visit preparatigoport from family members may
increase.medical sit impact for a wider pool of patients than those who are accompanied to
appointments, as many health supporters live apart from the patient and havengpmpeti
demands, such as their own health problems,golsmily care[8]. Interventions to enhance
visit preparatiorsupport could include training family members to help patients formulate and
prioritize questions, use decision aids and organize information to bring to the apgaintn
addition, family members can be prompted to ask their own quesiioimg) visitsand add
information about their care roles at homélff et al. [22] recentlyshowedthe feasibility of
using a briefaaiting room checklist tool with patient—companion pairs to aligedicalvisit

goals. Interventions for supporters outside of the patient’'s home may draw on thatiete
automated.phone calls and emails to provide suppavidrpatient statuspdates and give
suggestionsifer enhancisglf-caresuppori these are associated with positpagient outcomes
[27].

This article is protected by copyright. All rights reserved



Several limitation®f the present studshould be consideredur data are observation#he

level of supporter involvememtas not randomly assigned and patients’ characteristics vary by
level of supporter involvement. While this selection process may benefifgsatieo need
assistance the mostyr study design does not permit causal inference fieaithsupport to
clinical outcemes Future trials that test interventions to enhance the role of existing family
health supportensith long-term follow-up are better suited for determiniagausal effecof
medicalvisit'support. The ability to generalize the results of this study is kohiby the fact that
this sample opatients in the VA healthcare systaras nearly almale,andlargelynon-
Hispanicwhite. Post hoc power analysis revealed that our multivariable models were
underpowered:to detect clinically significant associatiomsdtheless aendin the expected
direction was only observed in one instance: greater decreases in blood pressue egiing
support intensity We hope that the estimates of the prevalence of family support roles in this
study will help inform planing for future studies examining associations between family support
and patient clinical outcome®atient gndermmay influence the availability of support and its
effects; forexamplealthough men are more likely to have a spouse caregivemj@gjen are
more likely*to'be accompanied to visits [29], andy experienca greateimpact of support on
health and:health behaviei30] Last, patients who agreed to participate in this study may be
healthier.with more family support than those who declined participation

In conclusion, irthe presensample of mostly malpatients in the VA systenfiamily health
supportergepresent a prevalergsourcdor diabetesare Many supporterslreadyhelptheir
family members prepare for medical visits, whether or not they also accompany patients to these
visits. While previous studies have shown that support dangdjcal visits results in better
patient-provider.,communication and visit satisfactitimg preent study suggests that supporters
may need additional training and assistanckawe ameasurable impact gratients’ disease
trajectory
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Characteristics afespondents with highsk diabetesstratifiedby health supportermle

No HS involved with medical visits HS involved with medical visits
HS involved with home
HS helps HS comes into
- No HS management only o
Characteristic Overall sample prepare for examination room p*
visits only
N=588 n =131 (22%) n=123 n=127 n =207 (35%)
(21%) (22%)
Mean 6D) ageyyears 67 (10) 66 (10) 66(10) 65 (9) 70 (10) <0.001
N =588
Male,n (% 569 (97 126(99 119 (97 119 (99 205 (99 0.06
N =588 m
Educationievel, n (%) 0.01
N=571
< High school 73 (13 13 (10 13 (1) 11 (9 36 (18
High schooldegree 209 (3% 54 (43 36 (30 39 (32 80 (39
> HighSchaol 289 (59 58 (46 71 (59 73 (59 87 (43
White non%nic,n (%) 467 (79 97 (79 102 (83 101 (89 167 (8) 0.33
N =588
Mean 6D) di ce from VA facility 39.8 (54.8) 39.9(31.3) 47.3 (107.1) 36.9 (27.8) 37.0(25.1) 0.46
miles
N =477
Patient lives alone (%) 130 (23 57 (49 29 (29 18 (19 26 (13 <.0001
N=571
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178 (39 54 (49 50 (51 31 (33 43 (29 0.0002

! 204 (43 35 (32 37 (39) 4143  91(59

None 55 (12 17 (15 11 (19 18 (10

Insulin % 257(54) 60 (549 50 (50 48 (5)) 99 (59

Positive sion screen (P2 152 (26 37(28 25 (20 42 (33 48 (23 0.09
n (%)

N =588

High Di istress (%) 171 (29 35 (27) 33 (29 46 (39 57 (29

Distance t lives from HS
N =453
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<20 miles 98 (21.6) 34 (28.3) 25 (19.8) 39 (18.8)

21-100 miles 76 (16.8) 27 (22.5) 18 (14.3) 31 (15.0)

<100 miles 17 (3.7) 8 (6.7) 4(3.2) 5(2.4)
Relationship tgatient n (%) NA 0.0001
N =457

Spouse 311 (69 62 (50 92 (72 157 (79

Adult child 68 (19 28 (23% 14 (1) 26 (13

Sibling 27 (6 15 (129 5(4) 703

Other Family 25 (6 9 (7 6 (9 10 (H

Friend 26 (6 9(7 10 (8 703

HS, health supportePHQ 2, two-item Patient Health Questionnaire

“Continuoussvaridbles were compared using\wagANOVA; categorical variables were compared usingschiared tests.

tSubsamplef:)roviding administrative and clinical data access in each category: no=HS1( 23%) HS helps withhome management onlg=£100, 21%); HS helps prepare for
visits only*g=95, 20%); and HS comes into examination roaril{2, 36%).

‘HS comes.int6 examination room: supporter comes into patient’s appointments regnktaryay or may not be involved in other ways. Only 18 otltesfe 207 supporters said

that they did not help with présit preparation.
Multiple regression analysis of associati@ivieeen presence of health supporter and concurrent trends in clinical outcomes

Adjusted coefficient (95% CI)

SBP (n=139) HbA .. (n=1%6) Medication gap days
(n=350)
Patients with no,supporter (reference group 1 (reference 1 (reference 1 (reference

Patients who havea health supporter (any type) 393(-1.91, +9.77)° 0.22(-0.26 +0.70" 3.07 (-1.34, +7.48~

SBP, systoliesblood pressure.

All models adjusted for age, sex, education,/ethaicity, comorbidity indexdiabetesnedicationsand presurvey value of outcome
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'Difference in meaSBP. meanSBPover6 months possurvey minusneanSBP over 6 months pgurvey Model limited to those participants whad a SBP >15MmHgin
the 6 monthdeforethe survey

" Difference.in meaibA .: meanHbA ;. over6 montls postsurvey minusneanHbA . over 6 months prsurvey Model limited to those participants whad a HbA ;. reading
> 64 mmol/melk:B.0%)in the 6 month&eforethe survey

'Difference inpercentotal medicatiolyap daysfrom 1 year preto 1 yeapost-survey.

SUnadjusted coefficient and 95@ 2.75 ¢3.02, 8.52)

TUnadjusted coefficient and 95@ 0.10 ¢0.37, 0.58)

“Unadijusted coefficient and 95@4 2.98 (1.37, 7.32)

Mltiple regression analysis aksociation between health supporter role group and concurrent trends in clinical outcomes in

patients with_health supporters

Adjusted coefficient (95% ClI)

Health supporter role SBP*** (n=105) HbA " (n=127) Medication gap
days ™ (n=269
No medieal visit involvement(reference group) 1 (referencg 1 (referencg 1 (referencg
HS helps prepare for visitsonly -7.23(-16 60, +2.14° 0.13(-0.41, +0.67) 3.75(-1.83 +9.39
HS comesnto examination room -8.04(-16.78, +0.71) -0.02(-0.5Q +0.46 -1.77(-6.91, +3.36
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SBP, systolic blood pressure.

All models adjusted for age, sex, education,/ethaicity, comorbidity, diabetesnedicationsand presurvey value of outcome

*Difference’in.mear$BP. meanSBPover6 months possurvey minusneanSBP over 6 months pigurvey Model limited to those participants whad a SBP >15MmHgin
the 6 monthdeforethe survey

'Differenceins-meaibA ;: meanHbA ;. over6 montts postsurvey minusneanHbA ;. over 6 months prsurvey Model limited to those participants whad a HbA . reading
> 64 mmol/mel:8:0%)in the 6 month&eforethe survey

‘Differencefinpercentotal medicatiorigap daysfrom 1 year preto 1 year possurvey.

SBP unadjusted coefficiestind 95%Cl for visit preparation and inoom groups, respectively.07 €14.97,2.84) ;5.62 (13.79,2.55).

"HbA . unadjusted coefficiestand 95% Cfor visit preparation and iroom groups, respectivel.06 ¢0.51,0.63), 0.10 ¢0.59,0.39).

" Medicatioh"gapidays unadjusted coefficiamd 95%CI for visit preparation and iroom groups, respectivelg.10 ¢2.51, 8.72),-2.81 (7.75, 2.13)
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