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Given the proven benefits of screening to reduce diabetic ketoacidosis (DKA) like-
lihood at the time of stage 3 type 1 diabetes diagnosis, and emerging availability
of therapy to delay disease progression, type 1 diabetes screening programs are
being increasingly emphasized. Once broadly implemented, screening initiatives
will identify significant numbers of islet autoantibody–positive (IAb1) children
and adults who are at risk for (confirmed single IAb1) or living with (multiple IAb1)
early-stage (stage 1 and stage 2) type 1 diabetes. These individuals will need moni-
toring for disease progression; much of this care will happen in nonspecialized set-
tings. To inform this monitoring, JDRF, in conjunction with international experts and
societies, developed consensus guidance. Broad advice from this guidance includes
the following: 1) partnerships should be fostered between endocrinologists and pri-
mary care providers to care for people who are IAb1; 2) when people who are IAb1

are initially identified, there is a need for confirmation using a second sample; 3) sin-
gle IAb1 individuals are at lower risk of progression than multiple IAb1 individuals;
4) individuals with early-stage type 1 diabetes should have periodic medical monitor-
ing, including regular assessments of glucose levels, regular education about symp-
toms of diabetes and DKA, and psychosocial support; 5) interested people with stage 2
type 1 diabetes should be offered trial participation or approved therapies; and 6) all
health professionals involved inmonitoring and care of individualswith type 1 diabetes
have a responsibility to provide education. The guidance also emphasizes significant
unmet needs for further research on early-stage type 1 diabetes to increase the rigor of
future recommendations and inform clinical care.

OVERVIEW

Currently, screening of individuals for islet autoantibodies is undertaken as part of
programs to detect children, adolescents, and adults who are at higher risk of de-
veloping type 1 diabetes due to having a first-degree relative with type 1 diabetes
or having a known high-risk HLA genotype. Periodic monitoring of people who
have screened positive for one or more autoantibodies (islet autoantibody–positive
[IAbþ] individuals) is largely, but not always, conducted within these cohort studies.
However, up to 90% of people who develop type 1 diabetes are not part of at-risk
groups. Thus, screening programs within the general population are being initiated,
and guidance for monitoring in nonspecialist settings is urgently needed. The guid-
ance provided here was developed by a series of expert working groups, convened
as part of a JDRF initiative to document the aims, scope, and purpose of monitor-
ing for children, adolescents, and adults with islet autoantibody positivity, along
with recommended frequencies of monitoring and actions for health care profes-
sionals (HCPs) when risk of progression toward symptomatic type 1 diabetes is
high. This includes expert clinical advice for educational and psychosocial support

1Institute for Endocrinology and Diabetes, National
Center for Childhood Diabetes, Schneider Children’s
Medical Center of Israel, Petah Tikva, Israel
2Faculty of Medical and Health Sciences, Tel Aviv
University, Tel Aviv, Israel
3Institute of Diabetes Research, Helmholtz
Zentrum M€unchen, German Research Center
for Environmental Health, Munich-Neuherberg,
Germany
4Forschergruppe Diabetes, Technical University
Munich, Klinikum Rechts Der Isar, Munich, Germany

C
O
N
SE
N
SU

S
R
EP

O
R
T

1276 Diabetes Care Volume 47, August 2024

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/47/8/1276/780993/dci240042.pdf by guest on 10 July 2025

http://crossmark.crossref.org/dialog/?doi=10.2337/dci24-0042&domain=pdf&date_stamp=2024-08-08


for IAbþ individuals, including for their
families and caregivers. The expert clinical

advice for adults reflects available data,
yet it is important to note that there are

very limited data in adults aged 45 years
and older who are IAbþ. It is also impor-
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tant to note that this consensus docu-
ment does not encompass screening for
islet autoantibodies and only provides ex-
pert clinical advice for monitoring of indi-
viduals who have screened positive for at
least one islet autoantibody.

INTRODUCTION AND RATIONALE

The presence of islet autoantibodies for a
presymptomatic period of variable dura-
tion in first-degree relatives of individuals
with type 1 diabetes has been known for
more than 40 years (1), with recommen-
dations for islet autoantibody screening
appearing soon after (2). Decades of sub-
sequent research and monitoring of indi-
viduals with islet autoantibody positivity
has led to the paradigm shift that type 1
diabetes is a continuum of stages, from
genetic risk through to autoimmunity and
then metabolic disease. This has been
accompanied by the evolution of de-
scriptive terminology that reflects these
stages (Table 1). Similarly, treatment op-
tions have moved on from monitoring
and managing metabolic disease to in-
clude options for modulating the auto-
immune response (3,4).

Screening programs have developed to
the point that large numbers of children
and adults at risk of and with early-stage
type 1 diabetes have been intensively fol-
lowed in longitudinal cohort studies
(5–15) centered on understanding the
natural history of progression to symp-
tomatic type 1 diabetes (see Table 2 for a
list of studies available for participation).
Of note, many entry criteria for individu-
als with presymptomatic type 1 diabetes
into these studies require a family history
of type 1 diabetes or HLA genetic risk,
and most are focused on pediatric popu-
lations. Based on the outcomes of these
and other studies, stages of presympto-
matic and symptomatic type 1 diabetes
are now clinically defined (Table 1) to a
degree of clinical consensus (16–18), al-
though regulatory agencies and research
studies may differ in definitions. Using
these classifications, individuals can be
monitored, diagnosed with diabetes, and
even, at times, started on insulin replace-
ment therapy early in the disease course,
based on meeting American Diabetes
Association (ADA) (18), International Soci-
ety for Pediatric and Adolescent Diabetes
(ISPAD) (16), or American Association of
Clinical Endocrinology (AACE) (19) diagnostic
criteria. To date, the ISPAD guidelines have

provided metabolic and autoantibody
monitoring recommendations for children
with presymptomatic type 1 diabetes (16)
but do not make specific recommenda-
tions for education or psychosocial sup-
port in IAbþ individuals, monitoring of
single IAbþ individuals, or when to start
insulin. The Fr1da study has suggested
and introduced specific recommenda-
tions for children (20). A separate set of
recommendations based on a Delphi sur-
vey of expert opinion has provided guid-
ance on metabolic and autoantibody
monitoring, with recommendations for
education and psychosocial support, but
does not specifically address adults with
early-stage type 1 diabetes (21). Conse-
quently, to date there is no available
guidance on monitoring in adults or in
individuals with single islet autoantibody
positivity or on when insulin therapy is
indicated.

Consensus on evidence-based expert
clinical advice for monitoring is an impor-
tant unmet need, since a positive test for
islet autoantibodies (Table 3) is a condition
for access to disease-modifying therapies,
such as teplizumab (22). In addition, islet
autoantibody screening is anticipated to be-
come more common (7,23–25), highlight-
ing the need for clearmonitoring advice.

Screening efforts are identifying an ever-
growing number of IAbþ people who war-
rant education and ongoing monitoring for
progression toward clinical diabetes. Evi-
dence shows that such monitoring in re-
search studies can significantly reduce the
incidence of diabetic ketoacidosis (DKA)
at diagnosis (24,26–33), occurring in up to
70% of unmonitored individuals, which
is greatly lowered for individuals participat-
ing in follow-up studies (26,34–39). The
impact of monitoring in general clinical
practice on DKA rates is not known. DKA is
a life-threatening condition that requires
hospital admission, with significant associ-
ated costs for critical care (40–42). Addi-
tionally, in a number of studies, DKA at
presentation of type 1 diabetes in youth
has been associated with higher HbA1c
that was sustained for up to 11 years af-
ter diagnosis (43–45). Other studies have,
however, not found such an association
between DKA at presentation of type 1
diabetes and higher long-term glycemic
levels (46). The lack of DKA at onset of
type 1 diabetes is also predictive of fewer
severe hypoglycemic events 10 years af-
ter diagnosis (47). In this context, the

overall goals of monitoring are described
in Table 4.

Monitoring of people with islet autoan-
tibody positivity outside of research set-
tings will require expert clinical advice
that is clear and actionable by HCPs who
have limited expertise in diabetes. As in-
dicated, current insights into monitoring
progression to clinical type 1 diabetes are
largely derived from research studies of
individuals known to be at risk for type 1
diabetes, and general population data are
less extensive. With this caveat, knowl-
edge on best practices is particularly im-
portant for primary care and secondary
care physicians who may not frequently
see people known to be at risk for type 1
diabetes, and yet who will be tasked with
the initial aspects of monitoring following
a positive autoantibody screen. Other
people who may assist with care of these
individuals will include nurse practition-
ers, physician assistants, diabetes care
and education specialists (DCES), psychol-
ogists, and other mental and behavioral
health professionals, all of whom have a
role in supporting IAbþ individuals and
their families within the monitoring envi-
ronment. Clear expert clinical advice for
monitoring by these groups of HCPs in-
creases the likelihood that individuals at
risk for or in early stages of type 1 diabetes,
and their families, can receive accurate
and actionable education about presymp-
tomatic type 1 diabetes and their individual
status.

The Requirement for Monitoring
Islet autoantibodies against four major
pancreatic autoantigens are currently clini-
cally available; these consist of insulin auto-
antibody (IAA), GAD autoantibody (GADA),
insulinoma antigen-2 autoantibody (IA-2A)
(also called islet cell autoantigen 512
[ICA512]), and ZnT8A (48). These are
often considered “biochemical autoan-
tibodies” and are the screening targets
recommended by the most recent ADA
Standards of Care (25). A further islet auto-
antibody assay, for islet cell autoantibod-
ies, using indirect immunofluorescence
on pancreatic tissue, has been used for
screening purposes, but it is less available
outside of research studies, and the anti-
genic targets are not fully known. Consid-
erable evidence in multiple populations
supports the concept that the number and
type of biochemical autoantibodies can be
used to predict risk for progression to
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clinical disease (stage 3 type 1 diabetes)
(Table 1). These autoantibodies and their
characteristics are described in Table 3.
However, it must be noted that these at-
tributes are derived from observations
made in known IAbþ populations in the

research environment. Further data from
studies in IAbþ groups in the general pop-
ulation are needed.

Confirmation of IAbþ status is impor-
tant to identify the persistence of the un-
derlying autoimmune response and the

validity of the target antigen, although the
accuracy of autoantibody tests can vary
between laboratories and between target
antigens. Therefore, the first positive test
should be confirmed with a second test
within 3 months (49) and, where possible,

Table 1—Staging criteria for autoantibody-positive individuals in pre-stage 1 and stage 1–3 type 1 diabetes (16–18)

Stage of T1D
Islet autoantibody

status Glycemic status Symptoms Insulin required

At-risk (pre-stage 1 T1D) Single autoantibody
or transient single
autoantibody

• Normoglycemia
• FPG <5.6 mmol/L (<100 mg/dL)
• 120-min OGTT <7.8 mmol/L

(<140 mg/dL)
• HbA1c <39 mmol/mol (<5.7%)

No symptoms Not required

Stage 1 T1D (also
referred to as early-
stage T1D or
presymptomatic T1D)

$2 autoantibodies • Normoglycemia
• FPG <5.6 mmol/L (<100 mg/dL)
• 120-min OGTT <7.8 mmol/L

(<140 mg/dL)
• HbA1c <39 mmol/mol (<5.7%)

No symptoms Not required

Stage 2 T1D (also
referred to as early-
stage T1D or
presymptomatic T1D)

$2 autoantibodies* Glucose intolerance or dysglycemia not
meeting diagnostic criteria for stage 3
T1D, with at least two of the following,
or meeting the same single criteria at
two time points within
12 months:

• FPG 5.6–6.9 mmol/L (100–125 mg/dL)
• 120-min OGTT 7.8–11.0 mmol/L

(140–199 mg/dL)
• OGTT values $11.1 mmol/L

($200 mg/dL) at 30, 60, and 90 min
• HbA1c 39–47 mmol/mol (5.7–6.4%) or

longitudinal $10% increase in HbA1c
(66,67) from the first measurement with
stage 2 T1D

• CGM values >7.8 mmol/L (>140 mg/dL)
for 10% of time over 10 days’ continuous
wear (73)† and confirmed by at least one
other non-CGM glucose measurement
test listed

No symptoms Not required

Stage 3 T1D $1 autoantibody Persistent hyperglycemia with or without
symptoms, as measured and confirmed
by one or more of the following:

• One random venous glucose
$11.1 mmol/L ($200 mg/dL) with overt
symptoms

• 120-min OGTT $11.1 mmol/L
($200 mg/dL) and/or

• Two random venous glucose
$11.1 mmol/L ($200 mg/dL) and/or

• FPG $7.0 mmol/L ($126 mg/dL)
and/or

• Laboratory-tested HbA1c $48 mmol/mol
($6.5%)

• CGM values >7.8 mmol/L (>140 mg/dL)
for 20% of time over 10 days’ continuous
wear (73)† and confirmed by at least
one other non-CGM glucose measure-
ment test listed

May include‡:
• Polyuria
• Polydipsia
• Weight loss
• Fatigue
• DKA

þ/� Insulin, based
on glycemic status

FPG, fasting plasma glucose; T1D, type 1 diabetes mellitus. *Some people with confirmed persistent prior multiple autoantibody positivity
may revert to single autoantibody status or negative status (95). †CGM is ideally blinded and must be applied and interpreted by a trained
HCP. Note, use of CGM-derived criterion did not achieve consensus within the consensus panel and CGM metrics are not part of current ADA
or ISPAD guidelines on staging criteria in type 1 diabetes (16,155). ‡Stage 3 might not include symptoms.
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in a laboratory that meets the perfor-
mance standards set by the Islet Autoanti-
body Standardization Program (IASP) (50).
Persistent IAbþ status on two or more dif-
ferent samples is needed, using sensitive
and specific assays with high predictive

value for disease progression (51). Several
research programs have tested for islet au-
toantibody status using capillary sampling
to obtain serum or dried blood spots for
assessment; however, venous samples are
preferred (due to reduced interference

from hemolysis) and should be used as
confirmation whenever capillary testing
has been performed initially.

Predicting when an individual with
type 1 diabetes–related autoantibodies
may progress to stage 3 type 1 diabetes
is difficult. However, in children and ado-
lescents, persistent multiple IAbþ status
confirms early-stage (stage 1 or stage 2)
type 1 diabetes with higher rate of pro-
gression to stage 3 type 1 diabetes com-
pared with single IAbþ status (52). For
the same reasons as discussed for single
IAbþ status, confirmation of multiple
IAbþ status is important, as it indicates
early-stage type 1 diabetes and should
adhere to the “rule of twos,” i.e., the
presence of two different autoantibodies
confirmed in two tests from two sepa-
rate samples (51–54). Subsequent loss of
individual antibodies is not associated
with a slower rate of progression. The
type of positive autoantibody (Table 3) is
also of importance, since, as children
age, relative risks for progression with
each antibody type will change (55,56),
with some evidence that this is also true
for adults (55,57). Consideration of these
data, along with autoantibody titers, may
aid risk stratification (58). Although fewer
data are available in adults, Type 1 Diabe-
tes TrialNet cohort data indicate that the

Table 2—Established population-based screening and monitoring studies in
early-stage type 1 diabetes

Acronym Study name/description

ASK Autoimmunity Screening for Kids program (7)

BABYDIAB Part of the international Type 1 Data Intelligence (T1DI) project (156)

DAISY Diabetes Autoimmunity Study in the Young (6)

DIPP Type 1 Diabetes Prediction and Prevention Study based in Finland (11)

DPT-1 Diabetes Prevention Trial–Type 1 (12)

ENDIT European Nicotinamide Diabetes Intervention Trial (13)

Fr1da Population-based health care research study based in Bavaria, Germany (9)

INNODIA Global partnership between academic institutions, commercial partners,
and patient organizations (14)

PLEDGE Population Level Estimation of T1D Risk Genes in Children (155)

TEDDY The Environmental Determinants of Diabetes in the Young study (5)

Type 1 Diabetes
TrialNet

International research network centered on delaying or preventing T1D
(10)

Type1Screen Australian screening and monitoring program open to relatives of
individuals with type 1 diabetes and IAbþ people identified through
other screening pathways (ANZCTR registration no.
ACTRN12620000510943)

Note that major research networks are included in the table, but this is not an exhaustive
list. ANZCTR, Australian New Zealand Clinical Trials Registry.

Table 3—Autoantibodies against islet autoantigens detected in stage 1–3 type 1 diabetes

Autoantibody Islet specificity Typical characteristics

IAA Insulin • Common as a first detected autoantibody in young
children (157,158)

• Appearance is more common in younger children (159)
• Frequency of appearance declines with age
• Not informative for individuals treated with insulin,

who often develop antibodies in response to injected
insulin

GADA GAD • Common as a first detected autoantibody in childhood,
up until age 15 years (157,158,160)

• Adult-onset cases most often present with GADA (161)
• Is associated with slower progression to T1D (162) and

is often found as a single positive islet autoantibody,
especially in adults

IA-2A (also known as ICA512) Tyrosine phosphatase islet antigen-2 Presence is associated with more advanced islet
autoimmunity and faster progression to stage 3 T1D
(55,163)

ZnT8A Zinc transporter type 8, a transmembrane
protein in the b-cell granule

Presence can improve risk stratification in individuals with
single GADAþ, IAAþ, or IA-2Aþ status (164)

ICA Multiple antigens, undefined Detected by indirect immunofluorescence on islet cell
tissue. While not frequently measured other than in
research studies, it does add to risk determination in
the presence of other biochemical autoantibodies

IA-2A, insulinoma antigen-2 autoantibody; ICA, islet cell autoantibodies; ICA512, islet cell autoantigen 512; T1D, type 1 diabetes.
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rate of progression to type 1 diabetes in
IAbþ adults is slower than in children (59).
Misdiagnosis of type 1 diabetes as type 2

diabetes in adolescents and adults can
lead to DKA (60), as this misdiagnosis
means that these individuals are often not
started on insulin (61). Latent autoim-
mune diabetes of adults (LADA) can also
be misdiagnosed as type 2 diabetes (62),
with a risk of delayed insulin initiation.
These observations emphasize the value
of autoantibody testing for newly diag-
nosed adults with diabetes, particularly
when they have features of type 1 diabe-
tes (e.g., younger age, nonobese, sudden
weight loss, mild acidosis, DKA, hyper-
glycemia >16.7 mmol/L [>300 mg/dL])
(63), for making an accurate diagnosis
and starting appropriate treatment. It
is, however, important to recognize that
some individuals with new-onset type 1
diabetes have a phenotype that does
not differ substantially from people with
type 2 diabetes, particularly given the in-
creased prevalence of obesity (60,64).
Misdiagnosis of maturity-onset diabetes
of the young (MODY) is also reported
(65), suggesting that islet autoantibody
screening can be valuable at presenta-
tion of all forms of diabetes.
An important outcome of monitoring

individuals with islet autoantibody posi-
tivity is to inform the decision to initiate
insulin therapy, and this is an area of
evolving practice. In some centers, indi-
viduals with hyperglycemia (Table 5) but
with HbA1c<48mmol/mol (<6.5%) might
not be started on insulin without the pres-
ence of symptoms. Sequential HbA1c mon-
itoring has been productive in this context
in pediatric studies on individuals with is-
let autoantibody positivity, since an ab-
solute $10% increase from baseline,
even if the HbA1c test reading stays be-
low 48 mmol/mol (6.5%), is predictive of
disease progression (66,67) within a me-
dian of 1 year. Risk of progression within

2 years following a confirmed $10% in-
crease in HbA1c is lower for older individuals.
This aspect of stage 3 type 1 diabetes (i.e.,
when to start insulin once hyperglycemia is
confirmed) requires further evidence to sup-
port clinical practice to better understand
themetabolic andmental health outcomes.

What Should Be Monitored?

It is acknowledged that the practice of
monitoring of individuals with islet auto-
antibody positivity must accommodate
different settings with diverse health care
resources. In this context, there are multi-
ple available tools for monitoring, includ-
ing self-monitored blood glucose (SMBG),
periodic continuous glucose monitoring
(CGM), standard oral glucose tolerance
test (OGTT), random venous glucose,
HbA1c, and repeat islet autoantibody
monitoring. In this context, serial stimu-
lated C-peptide measurement during an
OGTT can be used to assess deterioration
of b-cell function and to predict risk de-
velopment of type 1 diabetes (68). Since
individuals who present with clinical type 1
diabetes (stage 3) often have significant
residual b-cell function (69), they may
benefit from therapies that can optimize
prolongation of insulin secretion (70).

The pros and cons of each monitoring
method are documented in Table 5. Iden-
tification of an increase in sequential
HbA1c values from a baseline reading can
be as informative as 2-h OGTT values in
predicting risk of stage 3 type 1 diabetes
in youth with genetic risk and type 1
diabetes–associated autoantibodies (66,67).
Ongoing research continues to evaluate the
role of CGM (including professional CGM,
which is blinded to the user) in aiding in the
identification of individuals, including those
with a normal OGTT, who are likely to rap-
idly progress to stage 3 type 1 diabetes
(71–73).To date, use of CGMmetrics in indi-
viduals who have multiple IAbþ status has
been shown to be predictive of progression

to type 1 diabetes, but CGM measures are
not yet as sensitive as OGTT testing (74).

Where Should Monitoring Take Place?

In practice, monitoring should be carried
out wherever the skills and resources exist
to perform the appropriate tests (Table 5).
However, since many people will be mon-
itored in primary care, there is a need to
consider different intensities of monitor-
ing consistent with resources available.
The capabilities of primary care HCPs and
other care providers should be applied to
monitoring of early-stage type 1 diabetes
without the need to refer to an expert
practitioner until clinically appropriate. In
primary care, this may help specify basic
education about symptoms and glycemic
signposts. It is understood that, com-
pared with stage 1, monitoring in stage 2
type 1 diabetes may require more expert
practitioners.

OBJECTIVES AND METHODOLOGY

The aim of this international consensus
report is to formulate expert clinical ad-
vice, based on current evidence and ex-
pert opinion, that specifies the required
monitoring and management approach
for people who have been identified as
having IAbþ status and pre-stage 3 type 1
diabetes, and can be used in daily clinical
practice. Overall, these key principles
should encompass 1) who should bemoni-
tored; 2) which end points to monitor;
3) the frequency and duration of monitor-
ing; 4) initiation of insulin during stage 3
type 1 diabetes; and 5) how to provide
psychosocial and educational support for
affected individuals and families.

We acknowledge that monitoring of
IAbþ individuals will occur in diverse set-
tings, with variable resources to support
effective monitoring of IAbþ individuals.
Thus, a guiding principle of this consensus
report is to provide advice that is straightfor-
ward and actionable within the landscape

Table 4—Purpose of monitoring in IAb1 children, adolescents, and adults

1. Primary purpose is to prevent DKA and to minimize the risk of requiring emergency care or hospital admission.

2. Identification for and monitoring of therapeutic intervention(s) to delay stage 3 T1D onset (where available) and prolong b-cell function.

3. To provide advice for the start of insulin in stage 3 T1D, when glucose is sufficiently elevated and before symptoms develop, to optimize
HbA1c and avoid the consequences of hyperglycemia on long-term glycemic outcomes.

4. To avoid misdiagnosis of T2D and delayed commencement of insulin therapy.

5. Referral for participation in research studies.

T1D, type 1 diabetes; T2D, type 2 diabetes.
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Table 5—Attributes of current monitoring methods

Method Pros Cons Metrics obtained

Reference OGTT* • Gold standard in research
settings

• Used to stage disease and pre-
dict progression

• Requires glucose load and 2–5 blood
draws over 2 h

• Glycemic staging
• Risk scores for progression

(DPTRS, DPTRS60, Index60,
M60, M120, PLS) (94,165–169)

Standard OGTT† • Similar to test for GDM: OGTT
with 2 × blood draws (com-
pared with 3 × draws in GDM
test), performed routinely in
clinical care

• Requires 2 blood draws: fasting and
at 2 h

• 120-min OGTT-derived glucose
• M120

Random glucose • One-off sample
• Low cost

• Requires a blood draw or fingerstick
test

• Less sensitive than 120-min OGTT

• Similar to 120-min OGTT-
derived glucose (96) if obtained
2 h postprandially

Standard HbA1c test • Highly specific for clinical diag-
nosis of stage 3 T1D

• Can use capillary sample
• Longitudinal HbA1c may be as

informative as OGTT (66)

• Indicates 3-month mean glucose.
Often normal in asymptomatic or
recent-onset stage 3 T1D

• May be affected by age, nondiabetes
disease states (e.g., renal, hemato-
logical syndromes)

• Not suitable in the home setting

• Risk of progression to “clinical
disease”: HbA1c >39 mmol/mol
(>5.7%) (170)

• 10% rise from baseline (at first
positive islet autoantibody)
over 3–12 months (66,67) sug-
gests dysglycemia and progres-
sion to stage 2 T1D

• Consider use of CGM if 10%
rise in HbA1c is confirmed, or
higher frequency of SMBG, to
monitor risk for progression

CGM‡ • Can be used at home
• Can be blinded for physician

review only in some regions
• Optimal duration of CGM wear

is validated in adults and chil-
dren >2 years of age with di-
agnosed T1D, at all glycemic
levels (171)

• Risk of anxiety for unblinded user
seeing CGM fluctuations and
experiencing alarms

• Requires appropriate education on
use and interpretation

• Many primary care HCPs are unfamil-
iar with interpretation

• Cost and access issues
• Duration of wear not validated in

early-stage T1D

• Sensitive in detecting individu-
als with asymptomatic stage 3
T1D and dysglycemia in stage 2
T1D (73)

• Risk of progression to “clinical dis-
ease,” i.e., 10% of time with glu-
cose >7.8 mmol/L (>140 mg/dL)
has been associated with an 80%
risk of progression to T1D within
12 months (72)

• $5% time with glucose
$7.8 mmol/L ($140 mg/dL)
has been associated with a
40% risk of progression to T1D
within 2 years (71)

• Other PPV metrics not tested

SMBG • Simple to use at home
• Comparatively low cost

• Uncomfortable for users, can affect
accuracy and use

• Optimal timing and frequency have
not been determined

• Immediate capillary blood
glucose test result

• 2-h postprandial measure likely
of most value

C-peptide • Validated measure of b-cell
function

• Stimulated C-peptide in
research settings is valuable to
assess insulin production and
distinguish between T1D (or
stages of T1D) and T2D

• Can be falsely low in hypoglycemia
<3.9 mmol/L (<70 mg/dL), in severe
hyperglycemia/DKA or after fasting,
so concomitant serum glucose should
be checked for interpretation

• Wide range of values at clinical diag-
nosis, including >0.2 nmol/L, and
persistent, but low, levels of secre-
tion can be seen long after diagnosis

• Presence of C-peptide does not ex-
clude T1D and on its own is not use-
ful for staging or diagnosis of T1D

• A stimulated postprandial
C-peptide value #0.2 nmol/L
with IAbþ status can assist
with appropriately classifying
diabetes type

Repeat antibody testing • Confirms initial IAbþ test result
and progression to multiple
IAbþ status

• None • Autoantibody type and single
IAbþ or multiple IAbþ status

Continued on p. 1283
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of available clinical skills and resources,
wherever the monitoring will take place.
The audience for this consensus document,
therefore, includes 1) primary care pro-
viders; 2) endocrinologists and diabetolo-
gists; 3) DCES; 4) mental and behavioral
health professionals; and 5) individuals at
risk for or in early stages of type 1 diabetes
and their families.

Methodology
The consensus process was initiated
by the JDRF with a conference held on
21 February 2023 at the 16th International
Conference on Advanced Technologies &
Treatments for Diabetes (ATTD) in Berlin,
Germany, with in-person or virtual atten-
dance. M.P. served as Chair of the project
and L.A.D. served as Vice Chair. A mission
statement was created, and the attendees
were invited by email from JDRF and the
consensus project leadership. The initial
working group comprised 61 internation-
ally recognized physicians, nurse practition-
ers, clinical psychologists, and DCES with
expertise in the diagnosis and care of peo-
ple with early-stage type 1 diabetes. The
conference was centered on monitoring of
IAbþ people in early-stage type 1 diabetes,
including discussions of current guidance
on current best practice for monitoring, as
applied by several prospective type 1 dia-
betes prevention trials (discussed in detail
below).
Following a moderated discussion, ex-

pert participants were offered the oppor-
tunity to join at least one of four working
groups, each focused on key aspects of
monitoring. Each working group was
chaired by two expert contributors, as
noted below, and was tasked with self-
organized review of the available evi-
dence, participation in serial online discus-
sions, and development of core principles.
The working groups were 1) monitoring in
children and adolescents (Chairs: R.E.J.B.
and K.J.G.); 2) monitoring in adults (Chairs:

R.S.-R. and J.M.W.); 3) educational needs
(Chairs: K.J.B. and B.I.F.); and 4) psycho-
social interventions (Chairs: K.A.D. and
L.B.S.). This subsequently generated 21
separate online group discussions. Each
aspect of these discussions was docu-
mented with support from JDRF team
members and a medical writer. It must be
noted that this document is not intended
or structured as a systematic review.

On a weekly basis, from 3 May 2023
onwards, evidence-based statements and
expert interpretations were drafted for re-
view and revision. At the end of this itera-
tive process, an agreed narrative review
of the available evidence was compiled
along with the expert clinical advice. Each
bulleted principle was assigned a level of
supporting evidence (A, B, C, or E; see
Supplementary Table 1) that adheres to
the evidence-grading system for Stand-
ards of Care in Diabetes—2023, published
by the ADA (75). The process concluded
with a conference to review and endorse
the penultimate consensus report at the
ADA’s 83rd Scientific Sessions in San Di-
ego, CA. Following this meeting, a revised
draft was made available for public com-
ment, after which the consensus docu-
ment was finalized. The outcomes of this
process are also summarized in an algo-
rithm that details the decision path for
monitoring of IAbþ people regardless of
whether they were screened as part of a
research protocol or in the clinical setting
for any reason (Fig. 1).

1. TERMINOLOGY

Precise and consistent language is impor-
tant to facilitate clear communication and
education. As the field has evolved, so
has the language around multiple IAbþ

status, the stages of type 1 diabetes, and
associated risk of progression. It was once
commonplace to refer to “risk of” and
“prevention of” type 1 diabetes in individ-
uals with multiple IAbþ status. However,

the staging criteria recognize seroconver-
sion to multiple IAbþ status as the onset
of early-stage type 1 diabetes and, thus, it
is not possible to both have a condition
and be “at risk” for it.

Therefore, stage 1 type 1 diabetes and
stage 2 type 1 diabetes (Table 1) should
be referred to by their defined names or
collectively referred to as “early-stage
type 1 diabetes.”While the staging crite-
ria are still becoming widely known, it
may be appropriate to refer to these
stages as “presymptomatic type 1 dia-
betes” for some audiences to highlight
that these early stages exist prior to tra-
ditional, symptomatic (i.e., stage 3 type 1
diabetes) disease. Individuals with a ge-
netic risk (based on genetic screening
and/or family history) or with only single
IAbþ status have pre-stage 1 type 1 dia-
betes and can be referred to as at risk,
but individuals with multiple IAbþ status
are confirmed as having early-stage type 1
diabetes. It must also be clear what the
focus of prevention is; for example, preven-
tion of seroconversion, progression to dys-
glycemia or of stage 3 type 1 diabetes.

2. PARTNERSHIP BETWEEN
PRIMARY CARE AND SPECIALIST
HCPS

There is a need for primary care to take
on some of the early-stage monitoring
and managing of IAbþ children and adults.
However, staging criteria are relatively
new and are unlikely to be widely known
among primary care HCPs.Therefore, ed-
ucational steps and materials must facili-
tate the partnership between primary
care HCPs and secondary care. Primary
care HCPs in some regions (e.g., the U.S.
and Europe) are involved in screening
and monitoring tasks for hypercholester-
olemia and other metabolic syndromes,
so the expectation is that this is possible
for early-stage type 1 diabetes. A critical
need is that all HCPs recognize that

Table 5—Continued

Method Pros Cons Metrics obtained

Education • Provides awareness of diabetes
symptoms and signs

• None • Person-reported outcomes for
possible progression to stage 3
T1D

DPTRS, Diabetes Prevention Trial-Type 1 risk score; GDM, gestational diabetes mellitus; M60, 60 min test result; M120, 120 min test result;
PLS, partial least squares; PPV, positive predictive value; T1D, type 1 diabetes; T2D, type 2 diabetes. *Used in research settings for staging
progression of impaired glucose tolerance as C-peptide provides important predictive value. †Used in clinical practice to detect impaired glu-
cose tolerance in prediabetes and gestational diabetes mellitus. ‡Use of CGM-derived criterion did not achieve consensus within the consen-
sus panel, with further evidence required to confirm findings to date.
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Figure 1—Algorithm for monitoring of people screened positive for one or more islet autoantibodies. *Monitoring frequency and methodol-
ogy depends on age, length of time since first detection of islet autoantibody, number of islet autoantibodies detected, and presence of
symptoms of type 1 diabetes (see Table 1 and Tables 3–5). Ab, antibody; GP, general practitioner; PRN, pro re nata (as needed); Sx, symp-
toms; T1D, type 1 diabetes.
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some IAbþ individuals can progress rap-
idly, whereas others may not develop
symptoms for decades. In this context,
the following expert clinical advice is
suggested.

Clinical Roles and Responsibilities

• Primary care HCPs should understand
the stages of type 1 diabetes as well
as methods for and suggested frequency
of metabolic monitoring that can be
used to prevent DKA at onset of clinical
type 1 diabetes. [E]

• Primary care HCPs with a specific inter-
est in managing people with early-
stage type 1 diabetes can serve as a
local referral resource for other pri-
mary care HCPs when specialist care
providers are not readily accessible. [E]

• The primary care provider and spe-
cialty care provider, along with the at-
risk single IAbþ individual or the mul-
tiple IAbþ individual with early-stage
type 1 diabetes and their family,
should determine which provider will
have primary responsibility for meta-
bolic monitoring and what degree of
collaboration is desired. [E]

• The level of specialist engagement will
need to be reassessed and may shift
over time as the IAbþ individual pro-
gresses through the stages of type 1
diabetes as well as when other needs
and circumstances change. [E]

Communication and Coordination of Care

• Within a medical practice, HCPs should
ensure that the medical record for a
child, adolescent, or adult, who is single
or multiple IAbþ, reflects their status
and their individual plan for routine
metabolic follow-up and for urgent
evaluation if symptoms of hypergly-
cemia develop. [E]

• If an IAbþ individual meets the criteria
for stage 2 type 1 diabetes (Table 1), a
referral should be made to a diabetol-
ogist/endocrinologist to discuss early
treatment options and individualized
risk of progression to clinical type 1 di-
abetes. [E]

• If an IAbþ individual develops symp-
tomatic hyperglycemia, an immediate
consultation with, and referral to, a
multidisciplinary diabetes team com-
prising specialists with training and ex-
pertise in diabetes is necessary. [E]

Training and Skills Development

• Both monitoring and education require
a broader understanding of early-stage
type 1 diabetes across the medical
community. Inclusion of an under-
standing of the continuum of type 1
diabetes into all levels of medical and
nursing education will require devel-
opment of competencies appropriate
to the role (Fig. 2). [E]

3. MONITORING IN CHILDREN
AND ADOLESCENTS

The Current Landscape of
Monitoring Children and Adolescents
in Early-Stage Type 1 Diabetes

The following section encompasses mon-
itoring of children and adolescents aged
up to 17 years. The overall algorithm is
summarized in Fig. 1. For a young person
who has screened positive for multiple
IAbþ status, monitoring recommenda-
tions are also provided by the ISPAD (16)
and the Fr1da study (20).

This expert clinical advice emphasizes
the need to benchmark the glycemic
stage of disease and to offer ongoing
monitoring for disease progression, which
should be appropriate to the needs of the
affected person and their family. At pre-
sent, standard 2-h OGTT (1.75 g of glu-
cose per kg of body weight up to 75 g
maximum) is the preferred modality, par-
ticularly for inclusion in research studies,
whereas less intensive methods are sug-
gested for children or adolescents who
decline to undertake OGTT or participate
in a research protocol. Even in a clinical
study setting, adherence with OGTTmon-
itoring can be low (76). Given the diverse
settings and resources available, among
the monitoring tools identified (Table 5),
HbA1c testing is not suitable outside of
the clinical setting and only random glu-
cose assessments, routine SMBG and
CGM, that do not require venipuncture
can be self-managed at home. Studies us-
ing CGM in small cohorts of children and
youth with stage 1 or stage 2 type 1 dia-
betes have suggested that glucose levels
$7.8 mmol/L ($140 mg/dL) for>10% of
each day is associated with an 80% risk
of progression to type 1 diabetes within
12 months of the CGM assessment pe-
riod (72,77). In this context, risk of pro-
gression to stage 3 type 1 diabetes within
2 years of baseline CGM assessment was
40% in individuals with early-stage type 1

diabetes who spent $5% of each day
with glucose$7.8 mmol/L ($140 mg/dL)
(71). These outcomes indicate a need for
more evidence to confirm the emerging
value of CGM in monitoring individuals
with early-stage type 1 diabetes and to
understand the disease-predictive value
of additional CGM metrics. This need is
more pressing given that home use of
CGM systems and CGM-derived glycemic
metrics is being evaluated for risk stratifi-
cation for healthy relatives of people with
type 1 diabetes (78,79).

Monitoring at a 6- to 12-monthly ca-
dence has been used for participants in
prevention trials, depending on risk strati-
fication. More frequent monitoring can
be indicated for children who screen
positive for islet autoantibodies before
3 years of age and are at high risk of pro-
gression (24,51), for example, at 3- to
6-monthly intervals, depending on stag-
ing (24). It should be noted that, among
monitoring tools, not all CGM systems
are generally available in all regions, or
for use in very young children. For all in-
dividuals outside of the research setting,
reducing the frequency of monitoring
can be considered as part of a minimally
burdensome approach, and modeling
studies suggest this can be achieved while
meeting the goal of DKA prevention on a
population level (80). In this context,
youth of Black race and/or Hispanic eth-
nicity are less likely to participate in moni-
toring (81).

Monitoring for Single IAb1 At-Risk
Children
Evidence from cohort studies indicates
that up to 50% of children with single
IAbþ status revert to being islet autoanti-
body negative (IAb�) (82,83). Children
with confirmed persistent single IAbþ sta-
tus are not at high risk for progression
compared with those with multiple IAbþ

status, with one population-based study
indicating that the 10-year risk of progres-
sion to type 1 diabetes for persistent sin-
gle IAbþ children is 14.5%, with most of
that progression (10%) happening in the
first 2 years after becoming IAbþ (51).
This analysis also showed that the pro-
gression rate is higher for young children
who have single IA-2A positivity (40.5%)
compared with GADA positivity (12.9%)
or IAA positivity (13.1%) (51); however,
it must be noted that fewer than 10%
of children with single IAbþ status are
IA-2Aþ. Younger age (<5 years) at first
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single-confirmed islet autoantibody posi-
tivity is a risk factor for progression to
multiple islet autoantibody positivity,
particularly during the first 2 years after
seroconversion (84,85). As children age,
relative risk for progression with each an-
tibody subtype changes (56), with an in-
creased effect for GADA with increasing
age and a reduced effect for IAA (86).

For young children, evidence indi-
cates that metabolic and autoantibody
monitoring frequency in the first 2 years
after first detection of an autoantibody is
key, as this is when spread from at-risk sin-
gle islet autoantibody positivity to early-
stage type 1 diabetes with multiple islet
autoantibody positivity is most likely. Fol-
lowing confirmed single IAbþ status, the
IAbþ evolution after 2 years predicts de-
velopment of clinical type 1 diabetes (87).
Progression to multiple IAbþ status or re-
version is also highest in the first 2 years
in single IAbþ preschool children, with a
hazard rate of 0.3 in the first 2 years versus
0.05 for children who have been single
IAbþ for >2 years (84). Among children
with increased genetic risk, those who re-
main single IAbþ have a risk for type 1 dia-
betes of 1.8 per 100 person-years, children
who revert to negative status have a risk

of 0.14 per 100 person-years, and children
who have never been IAbþ have a risk of
0.06 per 100 person-years (83). The rate of
progression to multiple IAbþ status also
declines with age (88).

Expert Clinical Advice for Monitoring of

Single IAb1 (At-Risk) Children

• Confirm persistent single IAbþ status
after first detection in a second sam-
ple, preferably in a laboratory that
meets IASP standards, using two in-
dependent methods (89), and con-
firm negative status for other islet
autoantibodies. [B]

• Islet autoantibody status and meta-
bolic monitoring during the first
2 years after seroconversion is most
critical (51,84,85,90). Ongoing met-
abolic monitoring is not essential
beyond this 2-year period. [B]

• Children who develop type 1 diabetes
at a very young age have more rapidly
progressing and aggressive disease.
For children aged <3 years who are
single IAbþ, monitor their IAbþ status
every 6 months for 3 years, then an-
nually thereafter for 3 more years.
Metabolic monitoring in children aged

<3 years should include random ve-
nous or capillary blood glucose and
HbA1c values at the same frequency
(51,84,85,87,90). If no progression, stop
autoantibody and metabolic monitoring
and counsel for risk of clinical disease. [B]

• For children aged $3 years at first
positive test, monitor IAbþ status an-
nually for 3 years. Metabolic monitor-
ing should include annual random
venous or capillary blood glucose and
HbA1c testing for 3 years (51,84,85,90).
If no progression after 3 years, stop
autoantibody and metabolic monitor-
ing and counsel for risk of clinical dis-
ease (51,84,85,90). [C]

• For children with single islet autoanti-
body positivity who revert to seronega-
tive during autoantibody monitoring or
do not progress (see above), education
should be provided to their families
emphasizing potential symptoms and
awareness of DKA (33,91,92). [C]

Limitation

Many data on single IAbþ children are
derived from groups with extended pro-
spective follow-up and known genetic risk
profiles or first-degree relatives with type 1
diabetes with limited racial/ethnic diversity.

Figure 2—The continuum of educational needs and competencies: what does one need to know? The image represents the anticipated skills that
must be developed within the continuum of stakeholders in monitoring presymptomatic type 1 diabetes. The groups indicated within the pyramid
sections should have the competencies described and participate as appropriate. The need is for unified, consistent, globally applicable language
at all levels. T1D, type 1 diabetes.
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Data on individuals in the general popula-
tion are more limited, particularly in those
with a single screening event.

Monitoring for Multiple
Autoantibody-Positive Children
(Early-Stage Type 1 Diabetes)
Children with confirmed multiple IAbþ

status are at very high risk for progression
to stage 3 type 1 diabetes within 15 years.
Combined data from five prospective
studies indicate that the 15-year risk for
stage 3 type 1 diabetes is 85% for children
with two islet autoantibodies and 92% for
those with three islet autoantibodies, and
that there is a >99% lifetime risk (87). In
children with multiple islet autoantibody
positivity, younger age at first islet auto-
antibody detection predicts more rapid
progression to stage 3 type 1 diabetes
(51,93). Although data on children with
multiple islet autoantibody positivity iden-
tified from general population screening
are derived from shorter follow-up dura-
tions, progression rates appear to be
similar to those observed in relatives of
individuals with type 1 diabetes enrolled
in longitudinal research cohort studies
(24,94).
The detection of multiple autoantibod-

ies should be confirmed in a venous sam-
ple, within 3 months (49). However, this
should not be a rate-limiting step in the
monitoring or treatment process, as pro-
gression can happen rapidly in young chil-
dren. Confirmation is critical, since without
it there is a risk of delivering a false diag-
nosis of multiple IAbþ status, with con-
sequent anxiety and distress for the
individual. Conversely, although loss of
confirmed multiple IAbþ status is rare
and may be associated with reduced risk
of progression to type 1 diabetes (95),
monitoring should not be discontinued
in this group.

Expert Clinical Advice for Monitoring of

Multiple IAb1 Children (Early-Stage Type 1

Diabetes)

Monitoring of glucose metabolism among
children with multiple IAbþ status is nec-
essary to predict time to stage 3 diagno-
sis, identify those who may be eligible
for intervention, and prevent DKA. Op-
tions for metabolic assessments include
home SMBG monitoring, periodic CGM
assessment, and laboratory testing for
HbA1c, random venous or capillary blood
glucose, and OGTT (with stimulated C-
peptide assessments). It is acknowledged

that there is variable access to high-quality
laboratory testing facilities outside of the
research setting. Where possible, the op-
portunity to undertake monitoring at
home or in the primary care setting should
be considered (Table 5).

Expert Clinical Advice for Monitoring of Multi-

ple IAb1 Children (Early-Stage Type 1 Diabetes)

• Education must be provided to rein-
force the need for and value of longitu-
dinal monitoring to prevent DKA
(33,91,92). Written instructions with rel-
evant emergency contact details should
be provided in case of type 1 diabetes
symptoms and/or hyperglycemia. [E]

• Confirm persistent multiple IAbþ sta-
tus after first detection in a second
sample, preferably in a laboratory
that meets IASP standards, following
the rule of twos (52), preferably using
two independent methods (89). [B]
Where a two-test confirmation is not
possible, a single blood test positive
for multiple islet autoantibody status
identifies a person with sufficient risk
for metabolic monitoring. [E]

• In infrequent cases, for a child with
previously confirmed multiple IAbþ

status and who has reverted to sin-
gle IAbþ or IAb� status (95), moni-
toring should also follow the advice
below. [E]

• Metabolic monitoring should be con-
ducted based on the staging criteria
and modalities described in Tables 1
and 5. This should be undertaken
when the child is healthy and not
experiencing intercurrent illness. [E]

• SMBG meters and strips can be pro-
vided to all children with multiple is-
let autoantibody positivity or their
parents. [E]

• During intercurrent illness, SMBG can
be used to detect hyperglycemia. [A]

• For children with recent confirmation
of multiple IAbþ status, an SMBG test
can be performed on two different
days over a 2-week period (on each
day, test either fasting or postpran-
dial) and again thereafter once every
1–3 months. See also advice below. [E]

• In children with stage 1 type 1 diabe-
tes, HbA1c should be measured once
every 3 months for children <3 years
old, at least every 6 months for chil-
dren 3–9 years old, and at least every
12 months for children >9 years old
(93). [E] Increase in longitudinal HbA1c

of $10%, even in the normal range
(e.g., from 31 mmol/mol [5.0%] to
37 mmol/mol [5.5%]), indicates in-
creased risk of disease progression to
stage 3 type 1 diabetes within a me-
dian of 1 year (66,67). [B]

• In children with stage 2 type 1 diabe-
tes, measures of glucose regulation
should be monitored every 3 months,
as above. [E]

• Longitudinal change in HbA1c of
$10% from date of confirmed islet
autoantibodies may indicate dysglyce-
mia and disease progression (66,67),
and requires the performance of an
OGTT to assess type 1 diabetes stage
(Table 1) in order to determine eligi-
bility for therapy. [E]

• Random venous or capillary blood
glucose should be measured at the
same time as HbA1c. Rise in venous
glucose in children with multiple IAbþ

status predicts time to stage 3 type 1
diabetes (Table 1) (96). [E]

• OGTT is the established gold stan-
dard to classify stage 1, stage 2, or
stage 3 type 1 diabetes [A], but if
performing OGTT is not possible, ob-
tain a 2-h postprandial capillary blood
glucose after a carbohydrate-rich meal
to assess for dysglycemia (86). [E]

• Monitor objective weight trends in a
growing child using a growth chart,
[C] which may be below the normal
range during progression of type 1
diabetes. Ensure that a healthy meal
plan has been maintained to pre-
clude disordered eating behaviors as
a cause of weight change. [E]

• Ten- to fourteen-day CGM can be
used periodically to monitor glucose
metabolism at a similar frequency as
HbA1c measurement. [E] CGM should
ideally be blinded to the individual
wearing it and must be interpreted by
trained HCPs, with education for the
user and their family. [E] Criteria for
CGM metrics to diagnose stage 2 or
stage 3 type 1 diabetes are proposed
(Table 1) and require further research.

• Stage 2 type 1 diabetes warrants re-
ferral to specialists in type 1 diabetes
progression for discussion of risk and
options for monitoring, wherever fea-
sible. [E]

• In countries with approved therapeu-
tic options for early-stage type 1 dia-
betes or locations with access to
intervention studies (3,97), referral to
a clinical center with expertise in the
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specific treatment should be done
when stage 2 type 1 diabetes is sus-
pected or diagnosed. [E]

4. MONITORING IN ADULTS

The Current Landscape of
Monitoring Adults Who Are at Risk of
or Have Early-Stage Type 1 Diabetes
The following guidance encompasses
monitoring of adults aged 18 years and
over, although the advice is based on out-
come data that typically reflect adults
younger than 45 years of age. Data spe-
cific to adults older than this are an impor-
tant unmet need. Epidemiological data
show that, overall, type 1 diabetes is diag-
nosed more frequently in adulthood than
in childhood (98–101), at a median of
more than 35 years of age (102,103). De-
spite this, misdiagnoses of type 1 diabetes
in adults remain common and are increas-
ingly likely with age (60), setting the scene
for development of DKA. In common with
childhood-onset type 1 diabetes, adult-
onset type 1 diabetes is associated with
the presence of islet-specific autoantibod-
ies (104–107). Although TrialNet cohort
data indicate that the rate of progression
to type 1 diabetes in IAbþ adults is slower
than that in children, many adults with
multiple IAbþ status and early-stage type 1
diabetes still develop stage 3 disease
(59). While it has been suggested that
progression in some adults may not oc-
cur and that some of those who do prog-
ress have only single islet autoantibody
positivity, further long-term follow-up
data are needed to better characterize
the long-term implications of persistent
autoimmunity in adults (108). For exam-
ple, recent data highlight the frequent
presence of islet autoimmunity in co-
horts presenting with phenotypic type 2
diabetes (109).

Guidance to inform clinical monitor-
ing practices in adults represents a
considerable unmet need. There are
many evidence-base gaps, including a
lack of information about risk of disease
progression in IAbþ adults without a fam-
ily history of type 1 diabetes, particularly
in individuals with non-European ances-
try. Data on suggested monitoring proto-
cols, including effectiveness in preventing
DKA and adherence with monitoring, are
substantially based on children and ado-
lescents. The frequency of DKA among
adults at diagnosis with type 1 diabetes is
unknown but believed to be lower than

that for children, given that adults may
recognize and respond to symptoms of
hyperglycemia and often have higher
C-peptide levels at clinical diagnosis and a
slower decline in b-cell function over
time (110). However, incorrect assump-
tions leading to underdiagnosis of type 1
diabetes in adults mean many develop
DKA before starting insulin therapy.

DKA incidence at clinical diagnosis can
be reduced by participation in active
monitoring (24,26,27). Regarding fre-
quency of monitoring, modeling based on
TrialNet data suggests that conducting ap-
proximately half the number of visits in-
volved in a research setting (typically once
every 12 months rather than every 6
months) is likely to be effective in substan-
tially reducing the incidence of DKA to the
levels seen in research studies both for
children and adults (80). However, data
from the TrialNet study indicate that
adults 18 years and older are less likely
than pediatric participants to engage with
recommended monitoring using 6–12
monthly OGTT in the early phases after
screening positive for autoantibodies (81).
As with youth, adults of Black race and/or
Hispanic ethnicity are less likely to partici-
pate with monitoring in this context (81).

Most endocrinologists and primary care
HCPs will not be trained in monitoring
adults with single IAbþ status or early-
stage type 1 diabetes. Thus, the educa-
tional need will be significant. As with chil-
dren and adolescents, monitoring in IAbþ

adults must be realistic and actionable
across diverse regions with different re-
sources. HCPs are significantly burdened
such that additional tasks for monitoring
in pre-stage 3 type 1 diabetes must be
clinically useful.

Monitoring for Single Autoantibody-
Positive At-Risk Adults
Frequency of monitoring can be based on
the stage at which an individual with islet
autoantibody positivity is diagnosed. Sin-
gle IAbþ adults with dysglycemia should
be monitored more frequently than those
with normoglycemia. Additional risk strati-
fication may also be possible based on
other characteristics, such as age, or mod-
ifiable factors, such as abdominal obesity.

Expert Clinical Advice for Monitoring Single

IAb1 (At-Risk) Adults

• Confirm persistent single IAbþ status
after first detection in a second

sample, preferably in a laboratory
that meets IASP standards, using two
independent methods (89), and con-
firm negative status for other islet
autoantibodies. [B]

• Annual metabolic monitoring should
be considered for single IAbþ adults
if there are additional risk factors,
including one or more of the follow-
ing: first-degree relative with type 1
diabetes; elevated genetic risk for
type 1 diabetes if tested; dysglycemia
(e.g., impaired fasting glucose or im-
paired glucose tolerance); or history
of stress hyperglycemia (111,112). [E]

• Although single IAbþ adults are at
lower risk of progression to type 1
diabetes compared with children (59),
and this risk continues to fall with in-
creasing age, there remains a residual
risk for progression. The approach to
metabolic monitoring for single IAbþ

adults can be informed by that ap-
plied for screening for type 2 diabe-
tes, which is advised every 3 years for
normoglycemic adults aged >35 years
or who have overweight/obesity with
one or more additional risk factors
(18). A similar 3-year frequency is pro-
posed for single IAbþ adults to moni-
tor for risk of progression, which may
be increased to annual monitoring
with the additional risk factors identi-
fied for type 2 diabetes. [E]

• No type 1 diabetes monitoring is in-
dicated in individuals with transient
single islet autoantibody positivity
who then revert to being seronega-
tive. Screening for diabetes in this
group of adults should, thereafter,
follow standard-of-care guidelines for
type 2 diabetes (18). [C]

Monitoring for Multiple
Autoantibody-Positive Adults
(Early-Stage Type 1 Diabetes)
As with monitoring in single IAbþ adults,
more frequent monitoring is proposed
for individuals with multiple IAbþ status if
they are diagnosed with stage 2 type 1 di-
abetes compared with stage 1 type 1 dia-
betes. Risk stratification based on age,
abdominal obesity, and other modifiable
factors also applies.

Expert Clinical Advice for Monitoring Multi-

ple IAb1 (Early-Stage Type 1 Diabetes) Adults

• Education must be provided to rein-
force the need for and value of
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longitudinal monitoring to prevent
DKA (33,91,92). Written instructions
with relevant emergency contact de-
tails should be provided in case of
type 1 diabetes symptoms and/or
hyperglycemia. [E]

• Confirm persistent multiple IAbþ sta-
tus after first detection in a second
sample, following the rule of twos (52)
and preferably using two independent
methods (89). [B] Where a two-test
confirmation is not possible, a single
blood test positive for multiple islet
autoantibody status identifies a person
with sufficient risk for metabolic moni-
toring. [B]

• In infrequent cases, for adults with pre-
viously confirmed multiple IAbþ status
who have reverted to single IAbþ or
IAb� status (95), monitoring should
also follow the advice below. [E]

• All multiple IAbþ adults can be pro-
vided with SMBG meters and strips
to be used during illness or when
symptoms may be present. [E]

• In adults with stage 1 type 1 diabe-
tes and normoglycemia (Table 1),
glycemic status should be monitored
using HbA1c every 12 months as part
of routine primary care visits. Mod-
ify frequency of monitoring based
on individual risk assessment, based
on age, number and type of islet
autoantibodies, and glycemic metrics
(4). [E]

• If duration of normoglycemia extends
to 5 years, metabolic monitoring ev-
ery 2 years may be sufficient. [E]

• In adults with confirmed stage 2 type 1
diabetes (Table 1), metabolic status
should be monitored using HbA1c ev-
ery 6 months, in conjunction with one
other of the following monitoring mo-
dalities: blinded CGM (applied and
interpreted by trained HCP); higher
frequency of SMBG; or 2-h plasma
glucose following 75-g OGTT. [E]

• Longitudinal change in HbA1c of $10%
from date of confirmed islet autoanti-
bodies may indicate dysglycemia and
disease progression (66,67), and it re-
quires the performance of an OGTT to
assess type 1 diabetes stage (Table 1)
to determine eligibility for therapy. [E]

• When dysglycemia or hyperglycemia
occurs, C-peptide monitoring should
be considered where the diagnosis of
type 1 diabetes versus type 2 diabe-
tes is unclear. Meta-analysis indicates
that a C-peptide level of #0.20 nmol/L

with IAbþ status can be associated
with a diagnosis of type 1 diabetes
rather than type 2 diabetes (113);
however, many adults presenting
with type 1 diabetes will have C-
peptide above this level (110). [B]
Note that C-peptide levels can be falsely
low in hypoglycemia (<3.9 mmol/L
[<70 mg/dL]), after fasting, or in se-
vere hyperglycemia/DKA, so concomi-
tant plasma glucose concentration
should be checked and interpreted
in combination with the clinical state.

• In countries with approved therapeu-
tic options for early-stage type 1 dia-
betes or locations with access to
intervention studies (3,96), referral to
a clinical center with expertise in the
specific treatment should be done
when stage 2 type 1 diabetes is sus-
pected or diagnosed. [E]

Monitoring During Pregnancy for
IAb1 Women
Evidence on the progression of type 1 dia-
betes in IAbþ pregnant women is limited,
and research data on this aspect of man-
aging risk in early-stage type 1 diabetes is
a significant unmet need (Table 6). With
that said, a high risk for postpartum type 1
diabetes has been indicated (114), and
the guidance below is primarily based on
expert opinion. Pregnancy demands in-
creased pancreatic b-cell function and
may result in diabetes, as it does in gesta-
tional diabetes mellitus (GDM) (115).
Given that 60% of babies born to women
with diagnosed type 1 diabetes are large
for gestational age (LGA), which is associ-
ated with increased rates of obstetric and
neonatal complications (116,117), it is im-
portant to avoid a missed early diagnosis
and promote normal fetal development.

Expert Clinical Advice for Monitoring in

Pregnancy for IAb1 Women

• Women with confirmed islet autoanti-
body positivity who become pregnant
should have an OGTT, HbA1c test, or
application of CGM soon after preg-
nancy is confirmed (by 8 weeks if pos-
sible) (18,118). [C]

• Women with confirmed islet autoanti-
body positivity who are not already di-
agnosed with type 1 diabetes should
receive OGTT tests at 24–28 weeks of
pregnancy, as standard for all pregnan-
cies (18). [A]

• Glucose monitoring for women with
confirmed IAbþ status who are diag-
nosed with type 1 diabetes: once
postpartum, women should be as-
sessed prior to discharge from hospi-
tal, in consultation with a specialist
endocrinologist, to determine contin-
ued need for insulin (114). [C]

• Women with confirmed IAbþ status
should be monitored for 6–12 months
postpartum to assess any changes in
insulin requirement. [E] Where available,
follow-up both with the gestational care
provider and an insulin initiation special-
ist should be provided. [E]

5. WHEN TO START INSULIN

At some point, monitoring will reveal a
person with persistent and/or recurrent
hyperglycemia, prompting a decision on
whether to start insulin, along with asso-
ciated education and support for affected
individuals and their families. As screen-
ing programs identify more people with
early-stage type 1 diabetes, more people
are being assessed asmeeting classic diag-
nostic criteria for stage 3 type 1 diabetes
(Table 1) but who might not yet require
insulin therapy. Decisions about how and
when to initiate insulin will be based on a
range of factors, many of which do not
have a body of evidence. Therefore, con-
sideration of starting insulin should trigger
a referral to a specialist center with exper-
tise in initiating and managing people
with type 1 diabetes on insulin.

6. EDUCATION

The primary goals of education for the
care of IAbþ individuals and their families
are outlined in Table 7. Given the paucity
of evidence on education for people with
early-stage type 1 diabetes, extensive ex-
perience in education for stage 3 type 1
diabetes can be extrapolated to this pop-
ulation. National standards for diabetes
self-management education and support
(DSMES) have been published by the ADA
and the Association of Diabetes Care &
Education Specialists (ADCES) and are
broadly applicable in this context (119).
When appropriate, evidence from studies
in stage 3 type 1 diabetes are used to sup-
port grading of evidence.

Experience in clinical studies can also in-
form education for people with early-stage
type 1 diabetes and their families/care-
givers. The Environmental Determinants of
Diabetes in the Young (TEDDY) prospective
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study protocol emphasizes parental edu-
cation regarding symptoms and signs of di-
abetes. For families new to type 1
diabetes, this education provides founda-
tional skills for diabetes management that
are a component of reduced parenting
stress at the time of stage 3 diagnosis
compared with individuals who were
members of the community control group
and did not receive education (120). Simi-
larly, families of children with early-stage
type 1 diabetes in the Fr1da study are in-
vited to participate in an educational pro-
gram of blood glucose monitoring and
symptoms of hyperglycemia/DKA. They
are also provided with a guidebook specifi-
cally designed for children with early-stage
type 1 diabetes and assigned a contact
person to answer questions at any time.
Children who take part in this program
alongside metabolic monitoring have a
lower rate of DKA and reduced HbA1c
at stage 3 type 1 diabetes presentation

compared with children who declined ed-
ucation and follow-up (33). Over 50%
had no symptoms at the clinical presen-
tation of stage 3 type 1 diabetes, 93.5%
had no weight loss, and length of stay in
hospital was shorter (91,92).

Basic community awareness campaigns
not associated with monitoring and cen-
tered on the early symptoms of type 1 di-
abetes that target teachers, pediatricians,
and parents have been effective in reduc-
ing DKA rates in children in regional set-
tings (Parma in Italy [121] and Newcastle
in New South Wales, Australia [122]).
However, national campaigns in Italy and
Austria, with the same objectives, have
not seen the same impact (123,124). The
content and delivery of these campaigns
were not similar, so it is hard to draw con-
clusions about the effectiveness of this
education.

Education topics and intensity for peo-
ple with early-stage type 1 diabetes and

their families should be based on type 1
diabetes stage, age, rate of progression,
etc. First-degree relatives may have differ-
ent needs for support and guidance from
the general population, as they have an
established awareness of the implications
and impact of IAbþ status. Education
topics should be linked to specifically
timed action plans and include the topics
detailed below. Education can be tailored
so it is uniquely appropriate for both stage 1
and stage 2 type 1 diabetes (Table 1).
Clinical practitioners with experience in
early-stage type 1 diabetes should be in-
volved in the later steps of education.

When Should Education Be
Provided?
The needs for education are centered on
the key moments in the life of the person
with early-stage type 1 diabetes (119).
These are at the point of a positive auto-
antibody screen, at diagnosis of each

Table 6—Selected unmet needs for further research and clinical development

Unmet research needs
• Long-term rates of progression to stage 3 diabetes in IAbþ individuals without a family history of T1D and progression rates in adults

and people of non-European ancestry.
• The impact of pregnancy in women who are IAbþ and the glycemic changes that may be evident during pregnancy and in the postpar-

tum period, along with risks for progression to stage 3 T1D during and after pregnancy.
• Neonatal outcomes for infants of women who are IAbþ and the association with glycemic changes during pregnancy.
• Cost-effectiveness of monitoring strategies for individuals with early-stage T1D.
• Timing of insulin initiation in people with presymptomatic T1D, including short- and long-term metabolic and mental health outcomes

of different strategies.
• Impact of education alone, independent of other monitoring activities, on frequency of DKA at diagnosis and presentation of T1D.
• Methods of identifying and monitoring behavioral health needs in early-stage T1D.

Unmet clinical needs

• Comprehensive and consistent educational materials that use consistent language and vocabulary when referring to diabetes stages
and risk, including translation into region-specific languages. This applies to all impacted people, from affected individuals to expert
providers.

• Validated tools to measure the anxiety, depression, and other mental health behaviors that are specific to early-stage T1D.
• Sufficient availability of mental health professionals with expertise in T1D, including early-stage T1D in youth and adults.
• Knowledge and coverage of appropriate monitoring by stakeholders (insurers, clinicians, etc.).
• Timely access to expert HCPs and centers of expertise for intervention(s) to delay onset of stage 3 T1D.

The key principles presented in this table and in this consensus document will be subject to updating once additional evidence becomes
available. T1D, type 1 diabetes.

Table 7—The primary goals of education for care of IAb1 individuals and their families

1. To prevent DKA and promote safe monitoring practices and reduce the occurrence of symptoms of diabetes.

2. To minimize the requirement for emergency care, hospital admission and need for intensive care at diagnosis of T1D.

3. To improve appropriate risk perception at each monitoring milestone.

4. To understand specific outcomes, e.g., prevention of DKA, initiation of insulin therapy.

5. To understand available interventions.

6. To explore and understand the benefits of individual participation in research studies.

7. To provide education that supports psychosocial interventions to optimize general health and mental health for affected individuals and their families.

T1D, type 1 diabetes.
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stage, when monitoring tasks are per-
formed, and annually for review and
maintenance. Education is also critical
during life transitions and milestones and
when care needs change.

Key Education Topics
Education and self-care behaviors for indi-
viduals at risk for or with early-stage dia-
betes (Table 1) can be derived from the
overall framework of self-management
skills for diabetes and related conditions.
These are described in the ADCES7 self-
care behaviors (125). Those relevant for
at-risk individuals or those with early-
stage type 1 diabetes focus on under-
standing the implications of their single
(at-risk) or multiple (early-stage type 1 di-
abetes) IAbþ status and the benefits of
regular monitoring. Symptom awareness
and metabolic monitoring are important
to reduce the risks of hospitalization for
DKA. If other family members have type 1
diabetes, HCPs should not assume preex-
isting awareness and knowledge. The
most current education should always be
mandated.

Educational Topics of Highest Value
for IAb1 Individuals and Family
Members
For an individual who has tested positive
for one or more autoantibodies, a per-
son-centered plan should be developed
that is best suited to the IAbþ person and
their individual situation. Their family
members should be included as part of
the program of education. The topics that
may have high value are likely to include
the following: 1) understanding autoim-
munity and the confirmation of single (at-
risk) or multiple (early-stage type 1 diabe-
tes) IAbþ status; 2) definition of at-risk or
early-stage type 1 diabetes; 3) risk percep-
tion (accurate risk perception is linked
with staying engaged in monitoring and
with DKA prevention [126]); 4) risks and
benefits of individual participation in re-
search studies; 5) awareness of hypergly-
cemia episodes for introducing insulin at
the right time; 6) strategies for healthy
coping; 7) symptom awareness and pre-
vention of DKA; 8) glucose monitoring
(SMBG, CGM), if clinically recommended;
9) healthy behaviors, including meal plan-
ning and physical activity; 10) risks and
benefits of intervention therapies; 11)
monitoring planning, with descriptions of
laboratory tests and devices that may be

used (Table 5); and 12) treatment options
and introduction to insulin therapy.

Where Should Education Be Provided?

Education should be widely accessible
via a variety of modalities, across multi-
ple media platforms and settings, and
should be crafted with the specific audi-
ence’s learning needs in mind. For edu-
cation aimed at HCPs, a key requirement
is for professional associations in all re-
gions to be aligned with the educational
program and curriculum, preferably com-
patible with their educational platforms
and with accreditation. For education
aimed at people with pre-stage 3 type 1
diabetes, in-person options associated
with clinical appointments or in-group
sessions are important, and strong evi-
dence supports DSMES delivery through
virtual, telehealth, telephone, text messag-
ing, and web-based/mobile phone appli-
cations (apps) (127–131).

Who Should Provide Education?

The competencies that must be addressed
in education are outlined in Fig. 2. There is
a need for diabetes professional associa-
tions to endorse the educational goals,
educational tools, and educational con-
tent, as described. Different groups of
individuals, including HCPs, community
members, and individuals in need of mon-
itoring and their families (indicated in the
pyramid sections in Fig. 2), should have
the competencies described and partici-
pate as appropriate.

Expert Clinical Advice for Education of

Single IAb1 (At-Risk) and Multiple IAb1

(Early-Stage Type 1 Diabetes) Individuals

• Education is the responsibility of all
health professionals involved in the
monitoring and care of individuals with
type 1 diabetes. [E]

• People who are at risk or with early-
stage type 1 diabetes may participate
in monitoring education programs to
reduce the rate of DKA at diagnosis
(33,90,91). [B]

• Education should be provided 1) at
the point of a positive autoantibody
screening; 2) at diagnosis of each
stage; 3) annually for review and
maintenance; and 4) during life tran-
sitions. [E]

• Education should accompany the im-
plementation of all monitoring plans;

this includes home glucose testing
and any monitoring devices. [E]

• Education should be culturally, linguis-
tically, and socioeconomically congru-
ent. [E]

• Education topics and intensity should
be based on type 1 diabetes stage
and risk of progression and include
the risks and benefits of intervention
therapies, when appropriate. [E]

• Diabetes education should be acces-
sible, engaging, and person centered.
This includes consideration of the de-
velopmental, social, emotional, cultural,
and linguistic needs of the individual
and/or their family. [E]

7. PSYCHOSOCIAL SUPPORT

What Is the Current Landscape
Regarding Psychosocial Support for
People With Type 1 Diabetes–Related
Autoantibodies?
People who learn that they or a loved one
have type 1 diabetes–related autoanti-
bodies often experience significant stress
(132). This is in part because events that
are unpredictable, uncontrollable and
threatening may be highly stressful. Peo-
ple who have islet autoantibody positiv-
ity, particularly those who have multiple
islet autoantibody positivity, will very
likely develop type 1 diabetes in the fu-
ture. However, disease progression is im-
possible to predict precisely and having
IAbþ status does not mean imminent
type 1 diabetes onset (133,134); stage 3
type 1 diabetes, with associated insulin
administration and glycemic monitoring,
could be months or even years away (17).

When learning they have type 1 diabetes–
related autoantibodies, individuals of all
ages and their family members can experi-
ence a range of emotional and behavioral
reactions (135,136), including shock, grief,
guilt, anger, depression, and anxiety. If time
passes with no diagnosis of stage 3 type 1
diabetes, cognitions about type 1 diabetes
may change and individuals may become
convinced they will never get the disease
or have reduced risk, despite evidence to
the contrary (137). Parents often engage in
behaviors in attempts to prevent type 1 dia-
betes when faced with the news that their
child is at increased risk, even when not
provided with recommendations to do so,
though more recent data have shown that
lower physical activity and meal plans
with a higher glycemic index are associ-
ated with faster progression to type 1 dia-
betes (138–140). Meal-planning changes
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are most commonly reported, with extra
monitoring at home (including blood glu-
cose checking) being particularly common
in families with someone who already
has type 1 diabetes (141,142).

Research has documented the psycho-
social impact of newborn screening (143)
as well as genetic and islet autoantibody
screening for type 1 diabetes (132,136).
Failure to understand the screening and
risk information presented is common. For
example, more than a third of participating
mothers and over half of participating fa-
thers in the TEDDY study stated that their
child was not at increased risk for type 1
diabetes, despite being clearly informed of
their child’s increased genetic risk (137). To
date, no data are available on how chil-
dren screened positive for islet autoanti-
bodies perceive or react to their risk.

Emotional distress in response to a
positive islet autoantibody screen is also
common. Many parents of children in the
TEDDY study experienced anxiety after
learning that their child was at increased
risk for developing type 1 diabetes, with
mothers reporting higher anxiety than fa-
thers (132). Although anxiety decreased
across time for parents of IAbþ children
who never developed additional autoan-
tibodies, anxiety remained elevated in
many parents of children with multiple
autoantibodies for years after the child’s
first IAbþ test result. Mothers who experi-
enced negative interpersonal life events
and postpartum depression, but who
were accurate about their child’s type 1
diabetes risk, were particularly vulnera-
ble to heighted anxiety (144). In the
Autoimmunity Screening for Kids (ASK)
study, which conducted islet autoanti-
body screening in the general population,
74.4% of parents reported significant lev-
els of anxiety about their child’s type 1 di-
abetes risk at the first follow-up visit;
parents with lower educational attain-
ment were more likely to exhibit higher
levels of anxiety (145).

Around 40% of mothers and 20% of fa-
thers in the Fr1da study reported clinically
elevated symptoms of depression after
learning that their child was at increased
risk for type 1 diabetes compared with
around 18% of mothers and fathers of
children who were IAb� (24). Depressive
symptoms declined across 1 year, with
scores in mothers of IAbþ children re-
maining slightly elevated compared with
mothers of IAb� children; scores in fa-
thers did not remain elevated.

Although both the ADA and ISPAD
have published recommendations about
the psychosocial care of individuals with
stage 3 type 1 diabetes (146–148), these
are limited to general principles for care
of those with early-stage type 1 diabetes
(149). Thus, there is an urgent need to
provide guidance on psychosocial support
for individuals with type 1 diabetes–
related autoantibodies and their families.

We recognize regional differences in
health care resources may limit mental
health resources for care of people with
diabetes. In most areas, there are insuffi-
cient mental and behavioral health profes-
sionals with expertise in the psychosocial
aspects of type 1 diabetes who can pro-
vide the care recommended by the ADA
and ISPAD (146–148).

What Is the Purpose of Psychosocial
Support?
The overall goal of providing psychosocial
support for individuals identified as hav-
ing early-stage type 1 diabetes and their
families is to assist them in successfully
managing the psychosocial impacts asso-
ciated with this life-changing news. To ac-
complish this goal, emotional, cognitive,
and behavioral functioning need to be as-
sessed and addressed not only in individuals
with type 1 diabetes–related autoantibodies
but in their family members as well, when
appropriate.

What Type of Support Should Be
Provided?
The essential first step is to ask the indi-
vidual who is at risk for type 1 diabetes
and/or their caregivers and family mem-
bers about their reactions upon receiving
the news that they have type 1 diabetes–
related autoantibodies. However, asking
once is not enough, as adjustment to au-
toantibody status may change over time
(132). Inquiring about how individuals are
coping with the news and their current
needs should be conducted at every
monitoring visit. Examples of questions to
include in the conversation include:

1. How do you feel about this news?
2. Others have said this news brings

feelings of sadness or worry, what
are your feelings?

3. What is your understanding about
having multiple autoantibodies?

4. What type of things are you doing
to try to prevent type 1 diabetes?

5. What are your thoughts about talk-
ing with a counselor about your
feelings from this news?

Providers can also assess global symp-
toms of anxiety and depression using
age-appropriate standardized and vali-
dated questionnaires, such as the Patient
Health Questionnaire-9 (PHQ-9) for de-
pression (150) or the Hamilton Anxiety
Scale (151). However, global measures of
anxiety and depression may not be sensi-
tive to the emotional impact specifically
associated with learning that one—or a
loved one—has type 1 diabetes autoanti-
bodies. In such cases, measures that as-
sess emotional reactions to the IAbþ

status, such as the “State” component of
the State-Trait Anxiety Inventory (152),
may be more appropriate. At a minimum,
HCPs should have conversations with indi-
viduals about their reactions to IAbþ re-
sults rather than relying solely on global
measures of psychosocial functioning. As-
sessments should occur at regular inter-
vals, since reactions are likely to change
over time. Additional measures for both
depression and anxiety in diabetes are
provided in the ADA psychosocial care for
people with diabetes position statement
(147), along with a directory of mental
health providers (https://my.diabetes.org/
health-directory) (153).

It is also important to consider develop-
mental and family-specific factors when
assessing psychosocial needs. For exam-
ple, children and adolescents with type 1
diabetes autoantibodies may experience
varied emotional, cognitive, and behav-
ioral impacts as they develop. This further
emphasizes the need for ongoing, regular
assessment of psychosocial needs. Addi-
tionally, individuals with a family history
of type 1 diabetes may react differently to
learning about type 1 diabetes–related
autoantibodies (141) compared with
those who are unfamiliar with the dis-
ease; family context and prior experi-
ence with type 1 diabetes are important
considerations when assessing psycho-
social impact and the need for additional
support.

Although increased anxiety and de-
pression can occur in individuals with
type 1 diabetes–related autoantibodies
and their family members, this can be re-
duced by monitoring for the potential
development of type 1 diabetes (120).
Providing individuals with regular moni-
toring for type 1 diabetes, depending on
stage, as outlined in earlier sections of
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this statement, can help individuals man-
age some of the unpredictability of type 1
diabetes development (120,132).
Based on the extant literature, diabetes-

focused organizations, such as the ADA
and ISPAD, have provided recommenda-
tions on the importance of individuals
with diagnosed type 1 diabetes receiving
psychosocial care (146–148) that is
preferably integrated into routine dia-
betes visits and delivered by providers
with diabetes-specific training (154).
While the same level of evidence does
not yet exist in those individuals with
type 1 diabetes–related autoantibodies,
the well-documented emotional, cogni-
tive, and behavioral impacts of autoanti-
body status certainly suggest that a
similar standard for psychosocial care
should be available for all individuals who
are at risk for developing type 1 diabetes
and their families. For individuals with early-
stage type 1 diabetes and their familymem-
bers, there are well-developed models of
managing psychosocial reactions to risk sta-
tus, including age-specific education and as-
signed contact people to answer questions,
who can also serve as rolemodels (9,145).
Ideally, psychosocial care should be in-

tegrated with routine monitoring visits
and delivered by HCPs using a collabora-
tive, person-centered, culturally informed
approach. When available, refer to men-
tal and behavioral health professionals
with expertise in type 1 diabetes for addi-
tional assessment and treatment. For in-
dividuals residing in the U.S., the ADA
publishes the Mental Health Provider Di-
rectory, which lists providers with exper-
tise in diabetes (153).

Expert Clinical Advice for Psychosocial

Support for Single IAb1 (At-Risk) and

Multiple IAb1 (Early-Stage Type 1 Diabetes)

Individuals

• Emotional, cognitive, and behavioral
functioning should be assessed in peo-
ple at risk or with early-stage type 1
diabetes and their family members,
when appropriate. Anxiety, risk per-
ception, and behavior changes should
specifically be assessed. [E]

• As an essential first step to providing
psychosocial support, HCPs should
ask the individual at risk or with
early-stage type 1 diabetes and/or their
caregivers and family members about
their reactions upon receiving the news
that they have type 1 diabetes–related

autoantibodies. This can be accom-
plished using guiding questions and
standardized and validated question-
naires. [E]

• At each monitoring visit, there should
be enquiries into current needs, par-
ticularly coping. [E]

• Psychological care should be inte-
grated into routine medical visits
and, whenever possible, delivered by
providers with diabetes-specific train-
ing. [E]

8. UNMET NEEDS FOR FURTHER
RESEARCH

This consensus document for monitoring
individuals with single (at-risk) and multi-
ple (early-stage type 1 diabetes) islet au-
toantibody positivity covers key principles
based on existing evidence and agreed
expert opinion. It also highlights the sig-
nificant unmet need for further research
on early-stage type 1 diabetes to further
increase the rigor for future guidance and
recommendations, and drive the evolu-
tion of clinical care for people who have
tested positive for islet autoantibodies.
The key principles in this consensus docu-
ment will be subject to updating once ad-
ditional evidence becomes available, as
indicated in Table 6.
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