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+ Type 2 diabetes mellitus (T2DM) is a metabolic disorder Study Selection ontinent ample size (months) Sensitivity Analyses
characterized by chronic hyperglycemia due to impaired insulin
production and secretion. o o , «  Of 6,288 records screened, 23 RCTs were eligible for the MA (See Figure 1 for the Allen (2011)*° North America 29 3 «  When studies with non-lab measured HbAlc were included, the resulting MD was

*  As of 2021, 537 million adults are living with dlabeltes, and this PRISMA diagram and Table 1 for list of included studies). Amante (2021)15 North America 119 12 more favorable to the digital intervention (MD: -0.40%; 0.95% CI: -0.56, -0.24; p =
number is projected to increase to 783 million by 2045.% «  Across the included studies, the median age was 55.6 years (range: 47.2 to 63.1 years), : = . , 7.64 X 107).

*  Many patients struggle to achieve glycemic control, putting them at and the median proportion of female patients was 50.7% (29.0% to 72.6%). At baseline, the Azelton (2021) North America 45 e «  When CGM studies (MD: -0.31%; 0.95% Cl: -0.47, -0.16; p = 6.16 X 105) and
risk of microvascular (e.g., retinopathy, nephropathy) and median HbAlc was 8.5% (7.0% to 10.9%), and the median BMI was 31.5 kg/m2 (24.0 to Cox (2021)16 North America 172 13 studies with high risk of bias (MD: -0.31%; 0.95% Cl: -0.46, -0.15; p = 8.41 X 10%)
macrovascular complications (e.g., coronary heart disease, 40.8 kg/m?). Guo (20217 Asia 63 1 were excluded, the point estimate was the same as the primary analysis, but the
cardiomyopathy).? «  Three studies did not measure HbAlc in a lab, and so were excluded from the pri (2021) i i

L) . ) primary : Cl was slightly wider.

*  Glucose monitoring devices, such as self-measured blood glucose analysis but included in a sensitivity analysis: Guo (2021), Pimazoni-Netto (2011), and Hee-Sung (2007)* Asia 60 3
(SMBG) and continuous glucose monitoring (CGM), can help Welch (2015).7-° Hsu 18 :

. . L9 ! 3 - ) . . (2016) North America 40 3
patients to achieve and maintain glycemic control. , «  Two studies used CGM and were excluded in a sensitivity analysis: Allen (2011) and Lee -

. In addition, evidence shows that patients need assistance and (2019).10.11 Jeong (2018) Asia 338 6 CONCLUSIONS
coaching Sfor building awareness of their daily health-related «  Four studies were judged high risk of bias and were excluded in a sensitivity analysis: Allen Ji (2019)19 Asia 100 6
behaviors. Tc?lbs hhelps Imh bridging the gap between glucose (2011), Azelton (2021), and Kim (2003) because they did not employ double-blinding,1012.13 Kim (2003)13 ron = 3
awareness and benavioral change. and Jeong (2018) because it did not adequately report how HbAlc was collected.* ; . S . .

9 ( ) d yrep Kirk (2009)2° Europe 134 12 This meta-analysis found significantly greater HbAlc reduction in
OBJECTIVE Meta-Analysis Lee (2018)21 Asia 148 12 T2DM patients on digital interventions compared to usual care.
: - : : : Brimary Analvsis Lee (2020)22 Asia 240 12 — Including studies with non-lab measured HbAlc led to a more
To compare the efficacy of digital T2DM interventions, defined y y Lee (2019)11 Asia 63 6 favorable result for the digital intervention.
as SMBG or CGM combined with a coaching component, in «  The primary analysis estimated -0.31% (95% confidence interval [Cl]: -0.45, -0.16; p = 2.38 Nagrebetsky (2013)22 Europe 17 6 Excluding CGM studies or those with high risk of bias led to
reducing HbAlc compared to usual care. X 107°) greater reduction with a digital intervention compared to usual care (Figure 2). Odnoletkova (2016)2* Europe 574 18 . . : :
«  Heterogeneity was statistically significant (Q = 57.64, df = 19, p = 9.09 X 10-), with an similar results as compared with the primary analysis.
estimated 7 of 0.21 (95% Cl: 0.12, 0.61) and 12 of 67.54% (95% Cl: 41.2, 94.48). Parsons (2019)?5 Europe 446 12 o . : "
: : : Results support digital interventions as an effective addition to usual
. . Pimazoni-Netto (2011)8 North America 63 3
METHODS Meta-Regression Analysis : _ care
Quinn (2011)2%6 North America 213 12 ; __ - . . . .

o . «  When digital intervention intensity was included as a categorical covariate, the following Turnin (202127 Europe 282 12 The association between digital intervention intensity and HbAlc
Systematic Literature Review meta-regression equation was estimated: o _ Wayne (2015)% North America 138 6 reduction was not statistically significant, and further research is
. ; ; ; hodoloai MD = —0.43 + 0.18(intensity=low) + 0.20(intensity=medium), : . . . .

'fA‘ SYStemha“C reV'eV".l Wﬁs conducted .US'”IQ standard met cf’IdF’ ogies o _ _ _ . _ o Welch (2015)° North America 399 6 warranted to understand optimal intensity for digital interventions.
rom Cochrane. Details have been previously described,* briefly: where MD is the predicted mean difference (MD) of change in HbAlc, “intensity=low” is 1 if - -

- MEDLINE®, Embase, and Cochrane Central Register of the digital intervention being predicted is low intensity and O otherwise, and Yang (2020) Asia 247 3
Controlled Trials (CENTRAL) were searched from database “intensity=medium” is 1 if the digital intervention being predicted is medium intensity and 0 Note: Folw-up i in morths. NIR ~ Not Reporte.
inception to April 5, 2022. Searches were limited to the English otherwise. S ) . . . . REFERENCES
Ianguage' ¢ .Thls pre.dICtS an MD Of -043% (95% CI -0'74’ -011’ p = 00084) for hlgh Inte.nSIty FI g u re 2 P” m ary an d Meta-Reg ress I 0 n An aIyS I S Res u |tS 1 International Diabetes Federation. https://diabetesatlas.org/. [Accessed April 11, 2023].

—_ Included al’tIC|eS were Comparatlve observatlonal and CI|n|Ca| |ntervent|0ns, '022% (95% Cl '038, '006, p = 00055) fOI’medlum InteﬂSIty |ntervent|ons, 2 Bode B, eta\.Leveragmgadvances|nd|a.betestechnolog|esm primary care: a narrative review. Annals of Medicine 2021‘53(1):805—816.. ) )
trials on adults (>18 years old) with T2DM who received a and -0.25% (95% Cl: -0.57, 0.07; p = 0.13) for low intensity interventions (Figure 1). Study Intensity MD of change in HbA1c (%) Weight (%) MD (95% CI) . e e S K A R R S

iital i ini i i . The low (p = 0.44) and medium (p = 0.26) intensity coefficients were not statisticall

dlgltal Interventlon (Contalnlng bOth human CoaChIng and dlgltal S| nificant p B ' p - . y y Allen (2011) ngh |—’J—| 0.9 -0.20 (-153 113) 5 5?::65;;553\:”?;]%(1“(:“”9 Meta-Analyses in R with the metafor Package. Journal of Statistical Software. 2010;36(3):1-48.

glucose monitoring components) or usual care. 9 - . A . | ' 6 Team RC. R: Alanguage and environmentfor statistical computing. In: Vienna, Austria; 2013 '

. . . ° HEterOgenelty was StatlStha"y Slgnlflcant (Q = 43601 df = 191 p = 0000393)1 Wlth an Amante (2021 High —o— 6.4 -0.37 (-0.74, 0.00 7 Guo M, et al. Effectiveness of mHealth management with an implantable glucose sensor and a mobile application among Chinese adults with type 2 diabetes.

_ ( ) 9 ( ) ) : g p g ppl ] yp
The primary outcome of interest was change in HbAlc. estimated 7 of 0.18 (95% CI: 0.11, 0.70) and I2 of 54.45% (95% Cl: 32.71, 94.90) ! Joural of Telemedicie and Telecare. 2021:00).

Meta_An alys I S ' ’ ' ! ' ' ’ ' ! ' ' Azelton (2021) ngh |_’_:_| 18 -070 (-1 60, 020) 8. Pimazoni-Netto A, et al. Rapid improvement of glycemic control in type 2 diabetes using weekly intensive multifactorial interventions: Structured glucose monitoring,

. . . ) | patient education, §nd adjustment o.f therapy - a randomized contrglled trial. Diabetes Technology & Therapeut\cs 201.1‘13(10) 997-1004 » »

. Randomized Controlled trialS (RCTS) were ellglble fOI’ the meta' Fl g U I’e 1 PRISMA Dl ag ram Cox (2021) Medium |—0-i—| 4.5 -0.30 (-0.79, 019) 9 \5/\ée7\ch G, et al. An internet-based diabetes management platform improves team care and outcomes in an urban Latino population. Diabetes Care. 2015;38(4):561-
analys|s (MA) . Hee-Sung (2007) Medium |_’_| : 15 *-1.45 ('244, -046) 10. Allen N, et al. A continuous glucose monitoring and problem-solving intervention to change physical activity behavior in women with type 2 diabetes: A pilot study.

° |f a StUdy had more than _One Contr0| or inFervent_ion arm! then the g ReCOI’dS |dent|f|ed through Records |dent|f|ed through Hsu (2016) Medium '_’_|: 1.2 *-1.20 ('2-30v ’0-10) 11. E:ebzt:‘s -erte:ngf?s:t@;fTZ\earl?;ee?‘ZZuigiilo’nliixlrz;ggpla-\tltg?:.managemem on self-care and self-efficacy in patients with type 2 diabetes. International Journal of
arms were pOOIed by taklng the Sample S|Ze‘We|ghted average Of "% database SearChIng gray |Itel‘ature SeaI’CheS Jeong (2018) Medium F"" 8.4 -0.07 ('035, 020) 12. ig:g;ﬂ;:‘:: :\.eSDe\::tce::;ZIilugi‘)z:hel:gr;i)rzgizélg(élga)i)etes Randomized Controlled Trial of Healthy at Home. Frontiers in Digital Health. 2021;3;172.
mean Change N HbAlC, and |f a Study I’eported HbAlC at more than O _ — ! 13. Kim HS, et al. Adherence to diabetes control recommendations: impact of nurse telephone calls. Journal of Advanced Nursing. 2003;1(3):256-261.
one timepoint then the final measurement was used. = (n = 6,275) (n = 13) Ji (2019) Low —— : 2.2 *-1.17 (-1.96, -0.38) 14, Jeznng, IT; a;.oig‘u:::(;;;ézigi:d on Telemonitoring and Telemedicine for Type 2 Diabetes Care: multi-Center Randomized Controlled Trial. Telemedicine Journal

° MAS were COﬂdUCted USIng the metafor package (V30'2)5 fOI’ R “GC_)‘ Kim (2003) Medium |—’—| : 0.7 *-1.80 ('328, '032) 15. Amante DJ, et al. ‘Eva\u‘atlon of .a !Dlabetes Remote Monitoring Program Facilitated by Connected Glucose Meters for Patients With Poorly Controlled Type 2
(V411)!6 USIng the random effeCtS mOdel (reStrICted maximum -E A 4 Kirk (2009) Low l_‘l_| 3.1 -0.10 ('073, 054) 16. 2:5‘:;;1?;”32;“;;?5;‘;TO\ONV_TJ;T;E‘; rJaMn‘dRon?\Ij:g[;\sn\iglztlrisl(rl:i):fnzpﬁz’\t glycemic excursion minimization (GEM) to weight loss (WL) in the management of type 2
I|kel|h00d method) . . ! diabetes. BMJ Open Diabetes Research & Care. 2021;9(2).

o The pl’lmal'y analySIS was I’eStI’ICted to Studles that reported Iab ReCOI‘dS aftel’ dup“CateS Lee (2018) Medium |—*—| 6.2 0.10 (‘028, 048) 17. Hee-Sung K. \mpa.ciof‘vveb—based nur-se‘s education on glycosylated haemoglobmmtyp.eZd@b‘etlcpatlernS Journal of Clinical Nursw.ng 2007;16(7):1361-1366.

d HbAl removed Lee (2020) Medium ‘I 13.4 003 ( 0080 02) 18. Hsu WC, et al. Utilization of a Cloud-Based Diabetes Management Program for Insulin Initiation and Titration Enables Collaborative Decision Making Between
measure C. u B -U. -U.Ug, U. Healthcare Providers and Patients. Diabetes Technology & Therapeutics. 2016;18(2):59-67.
. . . c) f— ! . I , et al. ect of simulation education and case management on 'cemic control in e labetes. labetes/Metabolism esearch an eviews.

« In a secondary analysis, meta-regression was performed with < (n=3,741) Lee (2019) Medium o1 35 -0.41 (100, 0.18) e e e A SN O VSIS Conueln b 2 fsbeies, DrbessEhol Resae a1
intensity of coaching in the digitai intervention (high medium, or IOW) [ + X | 20. Kirk A, et al. A randomized trial investigating the 12-month changes in physical activity and health outcomes following a physical activity consultation delivered by a

. . . . ! ! N tsky (201 M |—’_I_| . -0.4 '1-71, 91 erson or in written form in e 2 diabetes: time2Act. Diabetic Medicine. B -301.
as a Categoncal Coval’late |ntenSIty was def'ned as fO||OWS 8 Oagrebe s y E 0 3; edlum I-‘I-I 0 g 0 0 E 0 9 ; 21. Eee DY, etal. thtle efffecnve::sps, %ec:mf?d:clbllt\ty‘ azn/:i ;u[rjab?m; o’fwta?lored rﬁgg\?ezceé?c;iz :;gld\abetes management in policyholders: a randomized, controlled, open-
. . . ) . . . o dnoletkova (2016 Low 10.6 -0.10 -0.29, 0.09 abel stu cientific Reports. 18(1): .

- ng h IntenSIty‘ Patlent dat.a' IS uploaded aUIoma’tlca"y and (?) ReCOI’dS Screened ReCOI’dS eXCIUded . : 22. :_;e IJY‘ :tyafTe\;rzor\?tozn; a;j#i::ﬂ{gzzii Management of Glycemic Control on People with Type 2 Diabetes: a Cluster-Randomized Controlled Trial. Journal of
regularly. Communication with dedicated staff occurs at least (n = 3,741) —> (n = 3,617) Parsons (2019) Medium o 71 -0.12(-0.45,0.21) GeneralIternal Medicine. 2020;35(1):87-94. o N
once per Week, W|th persona“zed enCOUI’agemen'[/goa|-settlng ’ ’ Quinn (2011) H|gh : 30 . -099 (_1 65, _034) 23. :2?::2?::;’:&:::‘3osulﬁg\ivffeDSizg;:::lscﬂie(:CZ’:‘”gﬁzzi‘z:ﬁggj_‘ggg:?fﬂgg;z?g a mobile telephone-based telehealth platform in type 2 diabetes: a feasibility
and education about the disease, behaViOI'al Stl’ategies, and . ) ! 24. Odnoletkova |, et al. Optimizing diabetes control in people with Typezdywabetesthrough nurse-led telecoaching. Diabetic Medicine. 2016;33(6):777-785.
psychological Coping . + Turnin (2021) Medium F’i 9.7 -0.20 ('0-42, 0-02) 25. Parsons SN, et al. Effect of structured self-monitoring of blood glucose, with and without additional TeleCare support, on overall glycaemic control in non-insulin

. i . . . b . . | treated Type 2 diabetes: the SMBG Study, a 12-month randomized controlled trial. Diabetic Medicine. 2019;36(5):578-590.

- Medium intensity: Patient data is uploaded manually. = Full-text articles screened Records excluded (n = 96): Wayne (2019) rin - & .96 (06,049 e e
Comm_unlcatlon Is_initiated a(_j-hoc by St"%‘ff and includes non- = for 6|Iglbl|lty —> Intervention (n = 56) Yang (2020) Medium ""': 10.3 *-0.35 (-0.55, -0.15) ' Multicentre Study. D\SbetesTherapy. 2021‘12(7)305'9-92075‘ . v ’ v .
3ehaV|0ra| adV|Ce and educaUOn on the d|Sease and the d|g|ta| I__S) (n — 124) Outcomes (n - 18) Summary H|gh ’: 100.0 *.0.43 (_074’ 041 1) 28. 3";?:2; gf t:/:ezlicgel:\Tl:r::ec[):c:swr;i}j:d;gless‘;lzf[;celgz"rtype 2 Diabetic Patients From a Lower-Socioeconomic Status Community: A Randomized Controlled Trial.

evice. L Duplicate recordS (n — 11) Summa Medium .: 100.0 *.0.22 (-0 38 0 06) 29. Yang Y, et al. Effect of a Mobile Phone-Based Glucose-Monitoring and Feedback System for Type 2 Diabetes Management in Multiple Primary Care Clinic Settings:

- LOW-intenSity: Data Sharing iS ||m|ted Communication iS i . ry \ . . =90, =U. Cluster Randomized Controlled Trial. JMIR mHealth and uHealth. 2020;8(2):16266.
delayed, feedback is generic, and there is no education Study design (n = 8) Summary Low <t 100.0 -0.25 (-0.57,0.07) DISCLOSURES
component. v Population (n = 3) Summary Total @ 100.0 *0.31 (-0.45, -0.16) . 4 . 4

. . . . . . | This study was funded by Sanofi and conducted by Evidinno Outcomes Research Inc. Felix Lee, Edward Han-Burgess, and

° We also conducted s_en5|t|V|ty analyses (1) mclu_dlng SFUdleS Wh_|Ch did 8 Studi included for dat | I I I i I I I | Adee Kennedy are employees of Sanofi and may hold shares/stock in Sanofi. Paul Serafini, Mir-Masoud Pourrahmat, and Boris
not measure HbAlc in a lab, (2) excluding studies which were judged = udies inciuaed 1or data Breznen report employment with Evidinno Outcomes Research Inc. Authors report no other conflicts of interest.
to have a high risk of bias according to the Cochrane risk of bias tool,* =) extraction 4 3 2 4 0 1 2 3 4
and (3) excluding studies which used CGM. o (n=28) IS ' FUNDING

= Favors digital intervention Favors usual care
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