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Medline Search Strategy

Search Terms

1. Exp Frailty/

2. Exp Frail Elderly/

3. Frail*.tw

4. lor2or3

5. Exp Diabetes Mellitus

6. Diabet*.tw

7. (IDDM or NIDDM or MODY or T1DM, or T2DM or T1D or T2D).tw

8. (noninsulin* depend* or non insulin depend* or non insulin?depend* or non
insulin ?depend).tw

9. (insulin* depend* or insulin ?depend*).tw

10. 5or6or7or8or9

11. Exp Diabetes Insipidus/

12. Diabet* insipidus.tw

13. 11 0r 12

14. 10 not 13

15. 4and 14

Language restriction

None applied to search (non-English language studies excluded at screening stage)

Years searched

2001-November 2019



Countries of included studies




The Newcastle-Ottawa Scale — Adaptation of criteria

Adaptation for studies assessing the prevalence and impact of frailty in diabetes
1 — Representativeness of the exposed (i.e. frail) cohort

a) Truly representative (one star)

b) Somewhat representative (one star)

c) Selected group

d) No description of the derivation of the cohort

2 — Selection of the non-exposed (i.e. non-frail) cohort

a) Drawn from the same community as the exposed cohort (one star)
b) Drawn from a different source

¢) No description of the derivation of the non-exposed cohort

3 — Ascertainment of exposure (adapted for measurement of frailty)
a) Validated measurement tool for frailty (two stars)

b) Non-validated measurement tool, but the tool is available or described (one star)
c) No description of measurement tool

4 —Non-respondents

a) Comparability between respondents and non-respondents’ characteristics is established, and
the response rate is satisfactory (one star)

b) The response rate is unsatisfactory, or the comparability between respondents and non-
respondents is unsatisfactory

c) No description of the response rate of the characteristics of the responders and non-
responders

5 — Demonstration that outcome of interest was not present at the start of the study

a) Yes (one star)

b) No



Comparability:
1 — Comparability of the cohorts on the basis of the design or analysis being controlled for

confounders

a) The study controls for age and sex (one star)
b) The study controls for other factors (one star)

c) Cohorts are not comparable on the basis of the design or analysis controlled for confounders

Qutcomes:

1 — Assessment of outcomes

a) Independent assessment (one star)

b) Record linkage (one star)

c) Self-report

d) No description

e) Other

2 — Follow-up long enough for outcomes to occur

a) Yes (one star)

b) No

3 — Adequacy of follow-up of cohorts

a) Complete follow-up: all subjects accounted for (one star)

b) Subjects lost to follow-up unlikely to introduce bias — number lost less than or equal to 20% or
description of those lost suggested no different from those followed (one star)

c) Follow-up rate less than 80% and no description of those lost

d) No statement



Quality assessment — Adapted Newcastle Ottawa Scale
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Castrejon-Perez 2012 1 1 1 0 3/5 -
Castrejon-Perez 2017 1 1 2 0 4/5 -
Castro- 2016 1 1 2 0 1 1 1 1 1 114/5 10/11
Rodriguez

Cesari 2006 1 1 1 0 3/5 -
Chang 2010 1 1 1 0 3/5 -
Chang 2012 0 1 1 0 2/5 -
Chao 2018 1 1 1 0 1 1 1 1 1 113/5 9/11
Chaves 2005 1 1 2 0 4/5 -
Chen 2010 1 1 2 0 4/5 -
Chen 2014 1 1 2 0 4/5 -
Cheong 2020 1 1 1 0 1 1 1 1 1 113/5 9/11
Chhetri 2017 1 1 2 0 1 1 1 1 1 114/5 10/11
Chiu 2019 1 1 1 1 1 1 1 1 1 1|4/5 10/11
Chode 2016 1 1 2 0 1 1 1 1 1 0| 4/5 9/11
Cigolle 2009 1 1 2 1 5/5 -
Crow 2018 1 1 1 0 3/5 -

da Silva 2015 0 1 1 0 2/5 -
Danon-Hersch 2012 1 1 1 0 3/5 -

de Leon 2016 1 1 2 0 4/5 -
Gonzalez

Doi 2018 1 1 1 0 3/5 9/11
Espinoza 2010 1 1 2 0 4/5 10/11
Espinoza 2012 1 1 2 1 5/5 11/11
Espinoza 2015 1 1 2 0 4/5 -
Ferri-Guerra 2019 1 1 2 0 1 1 1 1 1 11|4/5 10/11
Fried 2001 1 1 2 0 4/5 -
Garcia-Esquinas 2015 1 1 1 0 1 1 1 1 1 11| 3/5 9/11
Hanlon 2018 0 1 1 0 2/5 -
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Molist-Brunet 2019 0 1 1 0 2/5 -
Moreira 2017 1 1 2 0 4/5 -
Moreira 2016 1 1 1 0 3/5 -
Motokawa 2018 1 1 2 0 4/5 -
Nadruz 2017 1 1 1 0 3/5 -
Nelson 2007 0 1 1 0 2/5 -

Ng 2014 1 1 1 0 3/5 -
Nguyen 2019 1 1 1 0 3/5 -
Nguyen 2019b 0 1 1 0 2/5 -
Nishimura 2019 0 1 2 0 3/5 -
Orkaby 2019 1 1 2 0 4/5 -
Ottenbacher 2009 1 1 1 0 3/5 -
Pilotto 2014 0 1 1 0 1 1 1 1 1 01 2/5 7/11
Pollack 2017 1 1 1 0 1 1 1 1 1 1|3/5 9/11
Presley 2019 0 1 2 0 1 1 1 1 1 1|3/5 9/11
Raji 2010 1 1 1 0 1 1 1 1 1 1|3/5 9/11
Ricci 2014 1 1 1 0 3/5 -
Saum 2012 1 1 1 0 3/5 -
Simpson 2016 1 1 1 0 1 1 1 1 1 1|3/5 9/11
Sirola 2011 1 1 1 0 3/5 -
Tamura 2018 0 1 1 0 2/5 -
Tang 2013 1 1 2 0 4/5 -
Tepper 2018 0 1 1 0 2/5 -
Thein 2018 1 1 2 0 1 1 1 1 1 1|4/5 10/11
Tuttle 2018 0 1 1 0 2/5 -
Vaingankar 2017 1 1 1 0 3/5 -
van Hateren 2015 0 1 1 0 2/5 -
Vaz Fragozo 2009 1 1 1 0 3/5 -
Veronese 2017 1 1 1 0 3/5 -
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Veronese 2016 1 1 1 0 3/5 -
Wang 2014 1 1 1 0 3/5 -
Wang 2017 1 1 1 0 3/5 7/11
Wata-be 2017 1 1 1 0 3/5 -
Weinstein 2018 1 1 1 0 3/5 -
Wong 2018 1 1 2 0 4/5 -
Wong 2010 1 1 1 0 3/5 -
Woo 2019 1 1 1 0 3/5 -
Woods 2005 1 1 1 0 3/5 9/11
Wu 2009 0 1 1 0 2/5 -
Wu 2018 1 1 1 0 3/5 -
Xue 2019 0 1 1 0 2/5 -
Ya-gita 2018 0 1 2 0 3/5 -
Zaslavsky 2016 1 1 1 0 3/5 -
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Details of studies of frailty prevalence

Author, Year | Country Cohort Setting Frailty Lower age Type of Number of Mean/median | Number (%)
measure limit or diabetes people with | age* female
specified diabetes
range

Adame Perez | Canada outpatient Edmonton >65 unspecified 41 | 70 (65-74) 15 (36.6%)

2019

Aguilar- Mexico Recruited from outpatient Fried 260 unspecified 44 | 73 (6.6) NA

Navarro memory clinic

2019

Aguayo 2019 | UK English community Fl >50 unspecified 635 | 70 (65-77) 2995 (55.7%)
Longitudinal Study
of Aging

Al Snih 2009 | USA H-EPESE study community Fried 267 unspecified 431 | 75 (6) NA

Ambagtsheer | Australia Database of 10 residential_care | eFl >75 unspecified 120 | 88 (9) 394 (66.6%)

2019 aged care facilities

Anjos 2017 Brazil Community outpatient Fried 265 Type 2 82 |71(4.8) 82 (100%)
diabetes clinic

Atif 2019 Pakistan Two diabetes outpatient CFS >60 Type 2 400 | 64 (5.5) 215 (53.8%)
outpatient clinics

Avila_flunes | France Three-City study community Fried 265 unspecified 565 | 74.1(5.2) 3726 (61.3%)

2008

Azmon 2018 | Israel Specialist diabetes | outpatient Fried 260 Type 2 153 | 70.3 NA
outpatient service

Bello- Mexico Coyoacan Cohort community Fried 270 Type 2 135 | 77.7 (5.8) NA

Chavolla Study

2017

Boas 2018 Brazil outpatient Edmonton 260 unspecified 100 | NA 126 (84%)
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Cacciatore Italy Osservatorio community Frailty 265 unspecified 188 | 74.3 (6.4) 712 (55.3%)
2013 Geriatrico Regione staging
Campania system
Cakmur 2015 | Turkey community Fried 265 unspecified 22 | 72.7(7.7) 90 (53.6%)
Calado 2016 | Brazil FIBRA study community Fried >65 unspecified 67 | 73.9(6.5) 249 (64.7%)
Carneiro Brazil community Edmonton 260 unspecified 114 | 74 (7.14) 327 (64%)
2016
Castrejon- Mexico ENSANUT community FI >60 unspecified 1236 | 70.3(7.8) 2943 (54.7%)
Perez 2018
Castrejon- Mexico Mexican Study of community Fried 270 unspecified 147 | 77.9 (6.3) NA
Perez 2012 Nutritional and
Psychosocial
Markers of Frailty
(the Coyoacan
cohort)
Cesari 2006 Italy In Chianti study community Fried 265 unspecified 95 | 74.8 (6.8) NA
Chang 2010 | USA WHAS | and Il community Fried 70-79 unspecified 73 | 74.15 (2.8) NA
Chang 2012 | Taiwan outpatient Fried 265 unspecified 35 | 74.6 (6.3) NA
Chao 2018 Taiwan Longitudinal community FRAIL 220 Type 2 560795 | 56.4 (13.8) 258526
Cohort of Diabetes (46.1%)
Patients database
Chaves 2005 | USA WHAS | and Il community Fried 70-80 unspecified 90 | 74.3(2.9) NA
Chen 2010 Taiwan Survey of Health community Fried 265 unspecified 398 | 73.3(1.5) NA
and Living Status
of the Elderly in
Taiwan
Chen 2014 Taiwan The Coming of the | community Fried 265 unspecified 84 1734 239 (48.3%)

Aging Society:

An Integrative
Study on Social

13




Planning in Taiwan
in 2025

Chhetri 2017 | China BLSA-II community FI >55 unspecified 2634 | 70.5(7.8) NA
Cigolle 2009 | USA HRS community Fried 265 unspecified 260 | 75 NA
Crow 2018 USA National Health community Fried 260 unspecified 1060 | 71.1(0.19) NA
and Nutrition
Examination
Survey
da Silva 2015 | Brazil outpatient Fried 60-79 Type 2 30 | 68.7 (6.92) NA
Danon- Switzerland | Lc65+ community Fried 65-70 unspecified 129 | 67 (65-70) 515 (40.1%)
Hersch 2012
de Leon Mexico Mexican Health community FRAIL 260 unspecified 801 | 67 NA
Gonzalez and Aging Study
2016
Ferri-Guerra | USA community FI >65 unspecified 763 | 72.87 (6.78) 13 (1.7%)
2019
Fried 2001 USA CHS community Fried 265 unspecified 840 | 73.6 3079 (57.9%)
Hanlon 2018 | UK UK Biobank community Fried 40-70 unspecified 24696 | 62 NA
Hasan 2017 Malaysia residential_care | Gronigen 265 unspecified 69 | 76.8(7.8) 126 (62.4%)
Hippisley- UK Qresearch community Qmortality 265 Type 2 73909 | 75.3 (8) 274931
Cox 2017 database (55%)
Hubbard England CSHA community CFS 270 unspecified 310 | 83.3 NA
2010
Khan 2013 USA Health ABC study community HABC 70-79 unspecified 404 | 73.6(2.9) 1472 (52.1%)
Khanderwal | India inpatient Fried 260 unpecified 51 | 66.4(6.3) NA
2012
Kitamura Japan community Fried 265 unspecified 176 | 71 (5.6) 730 (57.2%)
2019
Lahousse Netherlands | Rotterdam Study community Fried >55 unspecified 211 | 74 (9) NA
2014
Lee 2017 Japan National Center community Fried 265 unspecified 1218 | 73.6(5.5) 5037 (52.4%)

for Geriatrics and
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Gerontology —

Study of Geriatric
Syndromes.
Lekan 2018 USA inpatient Frailty risk >55 unspecified 136 | 70.1 (55-98) 146 (52.5%)
score
Li 2018 Taiwan NHIS Taiwan community FRAIL 265 unspecified 719 | NA NA
Li 2019b China RuLAS community Fried 70-84 unspecified 121 | 73.3(3.9) 937 (53.3%)
Li 2015 China inpatient FRAIL 260 Type 2 146 | 80 (74-84) 32 (21.9%)
Liccini 2016 USA outpatient FRAIL >50 unspecified 198 | 64.9(8.7) NA
Lin 2015 Taiwan Taichung community Fried >65 unspecified 177 | 74 (7) 497 (48%)
Community Health
Study for Elders
MacKenzie Canada inpatient CFS >65 unspecified 141 | 81.4 (8.1) 228 (57%)
2019
Matsuzawa Japan inpatient CGA >65 unspecified 288 | 72.8(7.7) 164 (56.9%)
2010
McAllister UK United Kingdom community eFl 220 unspecified 292170 | 61.7 NA
2018 Health
Improvement
Network Database
McAllister USA Clinformatics Data | community John 220 unspecified 191590 | 50.4 (9.9) 89151
2016 Mart Hopkins ACG (46.5%)
McAllister USA Clinformatics Data | community John 220 unspecified 99694 | 53.9 (9.7) NA
2017 Mart Hopkins ACG
McClure Australia community SPPB 250 Type 2 87 | 70.2(8.2) 29 (33.3%)
2019
Merchant Singapore HOPE study community FRAIL 265 unspecified 250 | 71.2 601 (57.2%)
2017
Mohr 2007 USA MMAS community Fried 250 unspecified 65 | 67.9 (6) 0 (0%)
Molist- Spain inpatient FI 285 Type 2 210 | 86.1(4.8) 116 (55.2%)
Brunet 2019
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Moreira Brazil community Fried >65 unspecified 855 | 74 (6) 2951 (66.3%)
2017
Moreira Brazil FIBRA study community Fried >65 Type 2 99 | 72 99 (100%)
2016
Motokawa Japan community Kihon >65 unspecified 68 | 73.3(5.8) 397 (59.7%)
2018
Nadruz 2017 | USA ARIC community Fried >68 unspecified 1188 | 75.6 (5) 2355 (59%)
Nelson 2007 | USA outpatient VES-13 >75 unspecified 111 | 78 56 (50.5%)
Ng 2014 Singapore Singapore community Fried >55 unspecified 349 | 66.7 (7.7) 1084 (64.3%)
Longitudinal Aging
Study
Nguyen 2019 | Vietnam community Fried >60 unspecified 24 | 72.8(8.2) 358 (68.5%)
Nguyen New Zealand outpatient Fried >60 unspecified 158 | 69.5 (6.8) 98 (62%)
2019b
Nishimura Japan outpatient Kihon 260 Type 2 213 | 70.2 (5.5) 105 (49.3%)
2019
Orkaby 2019 | USA Framingham Heart | community Fried 260 unspecified 350 | 69.7 (7) 1194 (55%)
study
Ottenbacher | USA H-EPESE study community Fried >65 unspecified 568 | 74.3 (6.4) 1195 (58.3%)
2009
Pollack 2017 | USA community Fried >65 unspecified 529 | 73.4(5.8) 0 (0%)
Ricci 2014 Brazil FIBRA study community Fried >65 unspecified 189 | 71.9 (5.9) 489 (64.3%)
Simpson USA community John 220 Type 2 54505 | 60 (52-68) 26380
2016 Hopkins ACG (48.4%)
Sirola 2011 Finland Helsinki community Fried 265 unspecified 89 | 73 (73) NA
Businessmen
Study
Tamura 2018 | Japan outpatient Fried unspecified 185 | 78 (75-82) 201 (62.2%)
Tang 2013 China BLSA-II community Fl >55 unspecified 456 | 70.1(9) NA
Tepper 2018 | Israel outpatient Fried 260 Type 2 117 | 70.6 (6.5) 46 (39.3%)
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Thein 2018 Singapore Singapore community Fried >55 Type 2 486 | 66 (7.6) 1693 (62.8%)
Longitudinal
Ageing Study
Tuttle 2018 USA outpatient mPPT NA Type 2 95 | 57 (12) 34 (35.8%)
Vaingankar Singapore Well-being of the community Fried 260 unspecified 622 | 69 1134 (53.9%)
2017 Singapore Elderly
study
van Hateren | Netherlands | ZODIAC outpatient RAND-36 >75 Type 2 858 | 72.3(7.2) 519 (60.5%)
2015
Vaz Fragozo | USA community Fried >78 unspecified 75 | 84.3(4.5) 252 (67.4%)
2009
Veronese Iceland Age, community Fried >65 unspecified 427 | 76.2 (5.6) 2444 (64%)
2017 Gene/Environment
Susceptibility
(AGES)—Reykjavik
Study
Wang 2017 USA Veterans community Frailty risk 265 Type 2 41204 | 74.6 (5.8) 0 (0%)
Administration class
Electronic Medical
Records
Watanabe Japan Obu Study of community Fried 260 unspecified 623 | 72.1(5.6) 2446 (51.8%)
2017 Health Promotion
for the Elderly
Weinstein Israel community Fried 45-74 unspecified 118 | 77.2 (6.4) 0 (0%)
2018
Wong 2010 Canada Montreal Unmet community Fried 275 unspecified 125 | 79.6 (4) 502 (67.8%)
Needs Study
Woo 2019 China community FRAIL unspecified 86 | 74.7 (7.7) NA
Wu 2009 United inpatient Fried 260 unspecified 14 | 77 (6) NA
States
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Wu 2018 China Chinese Health community Fried >65 unspecified 382 | 67 2618 (49.4%)
and Retirement
Longitudinal Study

Xue 2019 China inpatient Fried >60 unspecified 36 | 78.5(9) NA

Yanagita Japan outpatient CFS 265 Type 2 132 | 78.3(7.9) NA

2018

18




Outcomes of included studies

Mortality

Author Year Country Setting Frailty Number Mean or Analysis Adjustment Effect size
measure with median age

diabetes (sd or IQR)

Cacciatore 2013 Italy community | Frailty 188 72.8 (5.8) Cox model age, BMI, waist HR 1.31
staging per tertile (1.03-1.85)
system increase in circumference,

frailty heart rate, pulse
staging blood pressure,
system Charlson
(female)
comorbility index,
drugs number,
GDS, insulin,
hypoglycemic
drugs,
hypertension,
CAD, CHF, PAD,
and CKD.

Cacciatore 2013 Italy community | Frailty 188 72.8 (5.8) Cox model age, BMI, waist HR 1.99
staging per unit (1.75-3.05)
system increase in circumference,

frailty heart rate, pulse
staging blood pressure,
system Charlson
(males)

comorbility index,
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drugs number,
GDS, insulin,
hypoglycemic

drugs,
hypertension,
CAD, CHF, PAD,
and CKD.

Castro- 2016 Spain community | Fl 363 76 (71.2-79) | Cox model age, sex, Charlson | HR 1.83
Rodriguez per 0.1 index, disability (1.49-2.26)
increase in
FI
Castro- 2016 Spain community | Frailty trait | 363 76 (71.2-79) | Cox model age, sex, Charlson | HR 1.51
Rodriguez scale per 10% index, disability (1.29-1.78)
increase in
scale
Chao 2018 Taiwan community | FRAIL 560795 56.4 (13.8) Cox model Adjusted for HR 1.25
(categorical | demographic (1.15-1.36)
on0,1,2, profiles,
3+ FRAIL comorbidities
scale (including obesity,
indicators) mental illnesses,
hypoglycemia
history),
substance use
(smoking and
alcohol abuse),
aDCSI, and
medications
Chode 2016 USA community | FRAIL 222 57.43 (4.4) Logistic NA 1.45 (1.12-
regression 9 1.86)
years
follow-up

20



Ferri-Guerra | 2019 USA community | Fl 763 72.87 (6.78) | Cox model, adjusted for age, | HR 2.65
frail race, ethnicity, (1.52-4.64)
(FI>0.21) BMI and Median
versus non- | Household
frail Income, Charlson
(FI<0.21) Comorbidity
Index, diabetes
complications,
duration of
diabetes, use of
insulin or
sulfonylureas,
metformin and
level of glycemia
control.
Hubbard 2010 England community | CFS 310 81.3 Cox Age, sex, place of | 1.42 (1.2-
regression residence 1.69)
Kitamura 2019 Japan community | Fried 176 NA Cox model age, sex, 6.6 (2-22)
(categorical) | hypertension,
high total

cholesterol, low
total cholesterol,
low estimated
glomerular
filtration rate,
overweight, low
body mass index,
anemia,

hypoalbuminemia,
low Mini-Mental
State Examination
score, history of
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stroke and current

smoking
Li 2015 NA NA FRAIL NA NA Log rank none Significant
test assocaition
with frailty
Liccini 2016 USA outpatient FRAIL 198 64.9 (8.7) Raw NA NA
numbers of
deaths only
Presley 2019 USA inpatient Fl 500 65 (58-75) Cox model demographics, 1.45 (1.32-
(continuous, | administrative, 1.6)
with clinical EHR data
example of
0.05 point
increase)
Thein 2018 Singapore community | Fried 486 67.3 (7.5) Cox (frail age, gender, 4.37 (2.38-
versus not education level, 8.03)
frail) smoking, alcohol
intake, and
physical exercise,
diabetes duration,
WC, total
cholesterol, HDL
cholesterol,
hypertension,
cardiac disease,
stroke, arthritis,
hip fracture,
polypharmacy,
and depression.
Wang 2017 USA community | indicator 41204 74.6 (5.8) Cox age, 0.98 (0.89-
diagnoses regression race/ethnicity, 1.07)
Charlson
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comorbidity score,
BMI, HbA1c, statin
use
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Hospitalisation and Emergency Department Attendance

Author

Year

Country

Setting

Frailty
measure

Number with
diabetes

Mean or
median age
(SD or IQR)

Outcome

Analysis

Covariate
adjustment

Effect of frailty

Ferri-Guerra

2019

USA

community

FI

763

72.87 (6.78)

hospitalisation

CoxPH -
prospective

adjusted for age,
race, ethnicity,
BMI and Median
Household
Income, Charlson
Comorbidity
Index, diabetes
complications,
duration of
diabetes, use of
insulin or
sulfonylureas,
metformin and
level of glycemia
control.

HR 2.36 (1.77-
3.14)

Li

2018

Taiwan

community

FRAIL

719

NA

hospitalisation

Retrospective
(event in past
year)

Adjusted for age,
sex, education,
marital status,
duration of
diabetes, use of
insulin, falls, ADI
disability, and
IADI disability

OR 5.31 (1.87-
15.1)

Li

2015

China

inpatient

FRAIL

146

80 (74-84)

hospitalisation

prospective -
logistic
regression (3 or
more
hospitalisations
in 1 year follow-

up)

Adjusted for age,
gender, MMSE
points, BMI,
duration of
diabetes, HbA1lc,
macroangiopathy,
and nephropathy

OR 5.99 (1.38-
25.91)
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Liccini 2016 USA outpatient FRAIL 198 64.9 (8.7) hospitalisation | prospective - adjusted for age, OR 4.7 (1.67-
logistic sex, education 13.19)
regression and HbA1lc
(hospitalisation
at 6 month
follow-up)

Chao 2018 Taiwan community FRAIL 560795 56.4 (13.8) hospitalisation | CoxPH - Adjusted for HR 1.25 (1.17-
prospective demographic 1.33)

profiles,
comorbidities
(including
obesity, mental
ilinesses,
hypoglycemia
history),
substance use
(smoking and
alcohol abuse),
aDCSI, and
medications

Li 2018 Taiwan community FRAIL 719 NA ED visit Retrospective Adjusted for age, 4.05 (1.31-
(event in past sex, education, 12.49)

year)

marital status,
duration of
diabetes, use of
insulin, falls, ADI
disability, and
IADI disability
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HbAlc

Author Year Country Setting Frailty Number Mean or Outcome Analysis Result
measure with median age
diabetes (SD or IQR)
Atif 2019 Pakistan outpatient CFS 400 NA HbAlc adjusted No
above target | logistic significant
level (7%) or | regression difference
below) with frailty
(1.11 (0.44,
2.84)
Ferri-Guerra | 2019 USA community | FI 763 72.87 (6.78) | HbAlc Chisquared | No
categorised significant
as tight difference
(<7%) with frailty
intermediat
e (7-9%) and
poor (>9%)
van Hateren | 2015 Netherlands | outpatient RAND-36 858 72.3(7.2) mean HbAlc | mean No
difference significant
difference
between
frail and
non-frail
Kitamura 2019 Japan community Fried 176 NA mean HbAlc | mean No
difference significant
difference
between
frail and
non-frail
Li 2015 China inpatient Fried 146 80 (74-84) mean HbAlc | mean No
difference significant
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difference

between
frail and
non-frail
MacKenzie 2019 Canada inpatient CFS 141 80.6 (7.8) mean HbAlc | mean No
difference significant
difference
between
frail and
non-frail
Matsuzawa 2010 Japan inpatient CGA 288 72.8(7.7) mean HbAlc | mean Higher
difference HbAlcin
(t-test) frail group
(7.9+1.1vs
7.411.4)
McAlister 2016 NA NA John Hopkins NA NA HbAlc descriptive no
ACG categorised difference
as <7%, 7- between
8%, 8-9% health
and >9% status
groups
McAlister 2017 NA NA John Hopkins NA NA HbAlc Chisquared | Slightly
ACG categorised higher
as<7%, 7- proportion
8%, 8-9% of frail in
and >9% <7% group
andin>9
group
McAlister 2018 NA NA eFl NA NA HbAlc Chisquared | higher
categorised proportion
as <6%, 6- of frail in
6.5%, 6.5- <6% group,
lower
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7%, 7-7.5% proportion
and >7.5% of frail in
>7.5 group
Molist- 2019 Spain inpatient FI 210 86.1(4.8) mean HbAlc | mean not
Brunet difference satistically
(not tested by no
satistically clinically
tested by no | meaningful
clinically difference
meaningful | between
difference frailty
between groups
frailty
groups)
Nelson 2007 USA outpatient VES-13 111 78 mean HbAlc | mean no
difference significant
difference
Nelson 2007 USA outpatient VES-13 111 78 HbAlc <7% Chisquared | no
significant
difference
Yanagita 2018 Japan outpatient CFS 132 78.3(7.9) mean HbAlc | mean lower with
difference frailty -
lowest
HbAlc at
most severe
end of frailty
spectrum

28



Diabetes complications

Author Year Country Setting Frailty_measur | N_diabetes age Outcome Description
e
Pilotto 2014 Italy Outpatient | CGA 1324 73.3(5.6) cerebrovascular | Chisquared Positive
disease test for cross associatio
sectional n
assocation
between frailty
and
cerebrovascula
r disease
Pilotto 2014 Italy Outpatient | CGA 1324 73.3 (5.6) coronary artery Chi squared Positive
disease test for cross associatio
sectional n
assocation
between frailty
and coronary
artery disease
Pilotto 2014 Italy Outpatient | CGA 1324 73.3 (5.6) any eventin last | Logistic Positive
3 months regression (OR | associatio
1.83(1.17, n
2.86)
Pilotto 2014 Italy Outpatient | CGA 1324 73.3(5.6) Hypoglycaemic Logistic Positive
hospitalisation regression (OR | associatio
7.67 (3.32, n
17.7)
Simpson | 2016 USA community | John Hopkins 54505 60 (52-68) New Multivariate no
ACG macrovascular Cox Regression | associatio
complication Analysis of n

New Diabetes
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Complication in
54 505 Patients

Initiating Oral
Antidiabetic
Drugs. HR 0.99
(0.86-1.13)
van 2015 Netherland | outpatient | RAND-36 858 72.3(7.2) Macrovascular Chi squared Positive
Hateren s complications test for cross associatio
sectional n
assocation
between frailty
and
macrovascular
disease
Chao 2018 Taiwan community | FRAIL 560795 56.4 (13.8) cardiovascular Cox PH model: | Positive
event HR 1.13 (1.02- associatio
1.25) n
Li 2015 China inpatient FRAIL 146 80 (74-84) macroangiopath | Logistic no
y regression (OR | associatio
0.87 (0.24- n
3.13)
Hubbard | 2010 England community | CFS 310 81.3 Complications Among older Positive
(retinopathy, adults with associatio
recurrent diabetes, those | n
infections, who were frail
nephropathy and | were
peripheral
neuropathy) 2.62 times

more likely to
have a
complication of
diabetes than
those who
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were not frail
(95% Cl 1.36—
5.06 times).
This was
independent of
age, sex
andnumber of
years livingwith

diabetes.
Simpson | 2016 USA community | John Hopkins 54505 50 (62-58) New Multivariate no
ACG microvascular Cox Regression | associatio
complication Analysis of n
New Diabetes
Complication in
54 505 Patients
Initiating Oral
Antidiabetic
Drugs. HR 0.89
(0.70-1.13)
Ferri- 2019 USA community | Fl 763 72.87 (6.78) | Diabetes with Chi squared Positive
Guerra End organ test for cross associatio
damage: sectional n
patients assocation
diagnosed with between frailty
one or more of and
the following microvascular
diagnosis: disease
retinopathy,
neuropathy and
nephropathy.
Chao 2018 Taiwan community | FRAIL 560795 56.4 (13.8) aDCSl scores Chi squared Positive
test for cross associatio
sectional n

31



assocation
between frailty

and aDCSI
scores

McAlliste | 2018 UK community | eFl 292170 61.7 nephropathy Chi squared Positive

r test for cross associatio
sectional n
assocation
between frailty
and
nephropathy

Pilotto 2014 Italy Outpatient | CGA 1324 73.3(5.6) nephropathy Chi squared Positive
test for cross associatio
sectional n
assocation
between frailty
and
nephropathy

Adame 2019 Canada outpatient | Edmonton 41 70 (65-74) nephropathy Chi squared Positive

Perez test for cross associatio
sectional n
assocation
between frailty
and
nephropathy

Li 2015 China inpatient FRAIL 146 80 (74-84) nephropathy Logistic Positive
regression (OR | associatio
4.46 (1.24- n
15.97)

Tuttle 2018 USA outpatient | mPPT 95 57 (12) Peripheral Chi squared Positive

neuropathy test for cross associatio

sectional n
assocation
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between frailty
and peripheral

neuropathy

McAlliste | 2018 UK community | eFl 292170 61.7 neuropathy Chi squared Positive

r test for cross associatio
sectional n
assocation
between frailty
and
neuropathy

Nelson 2007 USA outpatient | VES-13 111 78 neuropathy Chi squared Positive
test for cross associatio
sectional n
assocation
between frailty
and
neuropathy

Pilotto 2014 Italy Outpatient | CGA 1324 73.3 (5.6) neuropathy Chi squared Positive
test for cross associatio
sectional n
assocation
between frailty
and
neuropathy

McAlliste | 2018 UK community | eFl 292170 61.7 retinopathy Chi squared Positive

r test for cross associatio
sectional n
assocation

between frailty
and
retinopathy
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Nelson 2007 USA outpatient | VES-13 111 78 visual Chi squared Positive
impairment test for cross associatio
sectional n
assocation
between frailty
and
retinopathy
Pilotto 2014 Italy Outpatient | CGA 1324 73.3(5.6) retinopathy Chi squared Positive
test for cross associatio
sectional n
assocation
between frailty
and
retinopathy
Boas 2018 Brazil outpatient | Edmonton 100 NA foot ulcer Increasing Positive
frailty severity | associatio
assocaited with | n
higher
proportion of
participants
with foot
ulceration
Disability
Author | Yea | Country | Setting Frailty Numb | Mean | Disability measure Covariate Analysis Outcome
r measure | er with | or adjustment
diabet | media
es n age
(SD or
IQR)
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Li

201

China

inpatient

FRAIL

146

80
(74-
84)

Physical performance was assessed by
activitied of daily living (ADLs) and
instrumental activities of fraily living
(IADLs). ADLs included 6 items: feeding,
bowels and bladder control, toileting,
transfers, dressing and bathing. IADLs
included 8 items: using the telephone,
food perparation, shopping, managing
money, house-keeping, laundry, getting
to places outside of walking distance,
and taking medicine. Each of the items
was caegorized as severely dependent,
assistant living, and completely
independent. ADL disability and IADL
disability were defined as requiring any
assistance in performing at least 1 of
the items, respectively.

models
adjusted for
age, gender,
MMSE
points, BMI,
duration of
diabetes
and HbA1c

logistic
regression

cross
sectional
association
(OR 6.58
(1.66-
26.10) for
ADL)
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Chode

201

USA

communi
ty

FRAIL

222

57.43
(4.4)

ADLs included seven items (bathing,
dressing, eating, transferring

bed or chair, walking across a room,
getting outside, and using

toilet) (21). IADLs included eight items
(preparing meals,
shopping for groceries, managing
money, making phone calls,

doing light housework, doing heavy
housework, getting to

places outside walking distance, and
managing medications)

age, sex

linear
regression
(number of
ADL/IADL
impairmen
ts)

cross
sectional
association
s (humber
of
impairmen
ts)
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Castro-
Rodrigu
ez

201

Spain

communi
ty

FI

363

76
(71.2-
79)

Functional disability was evaluated
according to the Katz Index

(which ranks dependency 6six
functions of daily living: bathing,
dressing, toileting, transferences,
continence, and feeding) obtained
from each individual in the baseline
and follow-up visits.24 Incident
disability was ascertained by
comparison of the Katz Index. People
were classified as having incident
disability when any worsening in the
Katz Index was detected

none

Baseline Fl
compared
between
those with
and
without
incident
disability

Positive
association
between
frailty and
incident
disability
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Liccini

201

USA

outpatie
nt

FRAIL

198

64.9
(8.7)

ADLs

included seven items (bathing,
dressing, eating, transferring

bed or chair, walking across a room,
getting outside, and using

toilet) (21). IADLs included eight items
(preparing meals,

shopping for groceries, managing
money, making phone calls,

doing light housework, doing heavy
housework, getting to

places outside walking distance, and
managing medications)

age, sex,
education
and HbA1lc

logistic
regression

new
disability
(OR for
frailty 3.57
(1.27-
10.04)
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Thein

201

Singapo
re

communi
ty

Fried

486

67.3
(7.5)

Dependency on daily living activities
was measured using self reported

difficulty or needing assistance in
instrumental activities

of daily living (IADL) and activities of
daily living (ADL), as

previously validated in a local cohort

Adjusted for
age, gender,
education
level,
smoking,
alcohol
intake, and
physical
exercise,
diabetes
duration,
WC, total
cholesterol,
HDL
cholesterol,
hypertensio
n, cardiac
disease,
stroke,
arthritis, hip
fracture,
polypharma

cy,

and
depression.

logistic
regression

cross
sectional
association
s with
ADL/IADL
disability
(OR 20.2
(7.74-
52.6)
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Cognitive impairment

Author Year Country Setting Frailty Number | Meanor | Measure | Cross Analysis Result
measure | with median sectional/
diabetes | age (SD prospective
or IQR)
Bello- 2017 Mexico community | Fried 135 77.7 (5.8) | MMSE cross Chisquared | positive
Chavolla sectional association
Matsuzawa | 2010 Japan inpatient CGA 288 72.8(7.7) | MMSE cross Chisquared | positive
sectional association
Cacciatore | 2013 Italy community | Frailty 188 72.8(5.8) | MMSE Cross multivariable | positive
staging sectional logistic association
system regression
model for
frailty
Quality of Life
Author Year Country Setting Frailty Number Mean or | Cross Analysis Result
measure with median sectional/
diabetes | age (SD prospective
or IQR)
Adame 2019 Canada outpatient | Edmonton | 41 70 (65- Cross Participants | positive
Perez 74) sectional with frailty association
scored a
median
(range) of
31(13to
54) points
lower in
HRQoL
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scores when
compared
to nonfrail
participants
(p?0.05)

Matsuzawa

2010

Japan

inpatient

CGA

288

72.8(7.7)

cross
sectional

Chi squared
test
comparing
frail and
non frailty
people and
QOL scores

positive
association

Nguyen

2019

Vietnam

community

Fried

24

NA

cross
sectional

The mean
EQ-5D-5L
indexes of
the non-
frailty, pre-
frailty, and
frailty
groups were
0.70 (SD =
0.18), 0.70
(SD =0.19),
and 0.58
(SD=0.20),

respectively.

The
differences
were found
between
non-frailty
and frailty

groups (p <

positive
association
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0.01), as

well as the
pre-frailty
and frailty
groups

(p<0.01).

Depression

Author Year Country Setting Frailty Number Mean or | Cross Analysis Result

measure with median sectional/
diabetes | age (SD prospective
or IQR)

Almeida 2016 Australia | community | FRAIL 717 NA Geriatric Cross OR for positive
depression | sectional | current association
scale depression

8.92 (7.10,
11.20)

Adame 2019 Canada outpatient | Edmonton | 41 70 (65- Major Cross Frail positive

Perez 74) depression | sectional | participants | association
inventory had a

higher
incidence
(83% frail
vs. 6% non
frail) of
depression
(p=0.005)
than those
without
frailty

42



Matsuzawa | 2010 Japan inpatient CGA 288 72.8(7.7) | Geriatric cross No no
depression | sectional | significant association
scale difference

in mean
score
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Assessment of publication bias

Funnel plot of studies assessing relationship between diabetes status and incidence of frailty
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No clear evidence of publication bias. However, this should be interpreted with caution given the
small number of studies included in the plot.
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Funnel plot of studies assessing hazard ratio of mortality associated with frailty
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Some asymmetry in this plot which may include publication bias. However this appears to be drive
by the higher effect size of the frailty phenotype studies rather than true bias towards studies with
higher effect sizes.
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