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a b s t r a c t
Aims: To document the prevalence and 9-month incidence of elevated diabetes distress (DD) and the stability
of DD over time using both single threshold and minimal clinically important differences (MCID) approaches.
Methods: Adults with type 1 diabetes (T1D) (N = 224) completed the 28-item T1-Diabetes Distress Scale
(T1-DDS) at baseline and 9 months. A T1-DDS threshold was identiﬁed with spline analysis and MCID was
calculated from the standard error of measurement.
Results: Analyses supported a cut-point of ≥2.0 for elevated DD. The prevalence and 9-month incidence of
elevated DD was 42.1% and 54.4%, respectively. MCID was ±0.19 but varied by subscale (.26 to .50). Elevated
DD was stable: only 20% crossed 2.0 over 9 months. MCID analyses showed that change also occurred among
those who remained either below or above 2.0 over time. Change varied by source of distress, with
Powerlessness the most prevalent and stable. Using MCID, only participant age, gender and number of
complications predicted change.
Conclusions: The prevalence, 9-month incidence and stability of elevated DD are high among adults with T1D,
with change based on source of DD. We propose a combined cut-point/MCID framework for measuring
change in DD, since each approach reﬂects unique characteristics of change over time.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction
Diabetes distress (DD) refers to the emotional distress associated
with the ongoing worries, burdens and concerns that occur when
managing a demanding chronic disease like diabetes over time
(Fisher, Gonzalez, & Polonsky, 2014). Although often confused with
depression, unlike depression DD is directly linked with poor glycemic
control and problematic self-care behaviors (Delahanty et al., 2007;
Fisher et al., 2013; Hessler et al., 2014; Lloyd, Smith, & W, 2005;
Ogbera & Adeyemi-Doro, 2011). Recent studies have indicated that
among type 2 adults (T2D) elevated DD is highly stable over time and
that the point prevalence of elevated DD is approximately 46%,
suggesting a widespread clinical problem in this population (Fisher
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et al., 2008). To date, however, no systematic analysis of the
prevalence, incidence and stability of DD over time among adults
with type 1 diabetes (T1D) has occurred.
Given the importance of DD with respect to quality of life and
disease management, one important but often neglected question is:
How much change in DD among adults with T1D over time should be
considered meaningful? For clinicians and individuals with T1D, this
highlights the need to identify how much DD must decrease before an
intervention might be considered successful or how much DD must
increase before an intervention should be initiated; for clinical
researchers, this issue is critical in order to demonstrate meaningful
change in DD as a result of a new device or treatment (Hilliard et al.,
2013). Standardizing the cut-points and parameters of stability and
change in DD over time also permits studies of correlates of DD
and predictors of change so that individuals at risk can be
identiﬁed. The goals of the present study were to identify criteria
for elevated DD, clock patterns of stability and change over time and
document how much change in DD among adults with T1D needs to
occur to be meaningful.
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The Type 1 Diabetes Distress Scale (T1-DDS) is a reliable and valid
28-item self-report instrument developed to identify the speciﬁc
sources of DD for adults with T1D and to provide an index of overall
diabetes-related emotional distress for use in clinical and research
settings (Fisher et al., 2015). It contains a total score plus seven
reliable, factor-derived, diabetes-speciﬁc subscales: powerlessness,
management distress, hypoglycemia distress, negative social perceptions, physician distress, hypoglycemia distress, eating distress, and
family/friends distress.
There are two primary strategies for documenting meaningful
change over time on measures like the T1-DDS. First are those based
on a rational or empirically-based scale cut-point that divides a
sample into those who have a particular health condition vs. those
who do not — a diagnostic threshold. “Signiﬁcant” change is then
indicated when a respondent's score rises above or drops below the
threshold or scale cut-point, thus reaching or no longer reaching the
criterion for a “health condition” or diagnosis. For example, a common
marker of “poor” glycemic control is when an A1C level rises above
7.0% [53 mmol/mol] (ADA, 2015), or when a depression score on the
Patient Health Questionnaire-9 (PHQ9) increases to ≥ 10 (Kroenke,
Spitzer, & Williams, 2001).
The diagnostic approach, however, does not document meaningful
change across the entire range of participant experience. This is true
when considering A1C levels, scores on depression scales, or scores on
the T1-DDS. A simple diagnostic cut-point cannot identify a signiﬁcant
increase or decrease between scores over time that are either both
below or both above the scale cut-point. For example, a diagnostic
cut-point approach does not indicate whether a reduction in A1C from
10.0% [86 mmol/mol] to 9.5% [80 mmol/mol] is signiﬁcant because
both the original and subsequent A1C levels are well above the
diagnostic level of 7.0% [53 mmol/mol]. Although a reduction of .5%
may reﬂect a very meaningful change in glycemic control, its
signiﬁcance would not be captured by the diagnostic approach. The
same is true of scales such as the PHQ9 and T1-DDS.
A second approach addresses this omission and is generally called
minimal clinically important differences (MCID). MCID is deﬁned as a
numerical score indicating the smallest meaningful value of change
anywhere along the entire range of a continuous measure, such as
A1C, PHQ9, or T1-DDS (Hilliard et al., 2013). A host of statistical
methods have been proposed as a basis for deﬁning MCID, e.g., the
standard error of measurement (SEM) or a half-standard deviation
unit (Copay, Subach, Glassman, Polly, & Schuler, 2007; Rai, Yazdany,
Fortin, & Avina-Zubieta, 2015). In overview, both diagnostic and MCID
approaches are important and helpful; they simply address the
documentation of change in different ways.
Given the importance of DD and the need to create reliable criteria
to document meaningful change among T1D adults over time, we
sought to document the benchmarks for meaningful change on the
T1-DDS over time. Toward this end, we asked the following questions.
First, using both exploratory and conﬁrmatory approaches, what
T1-DDS total scale score cut-point should be used to indicate
signiﬁcantly elevated DD? Second, using this score cut-point, what
is the prevalence and incidence of elevated DD over 9 months and
how much change occurs during this interval? Third, what is a reliable
MCID for the T1-DDS, and how much change occurs over time using
an MCID approach? In supplementary analyses, we also asked which
respondent baseline characteristics predict change in DD over time,
using either a cut-point or MCID approach.
2. Materials and methods
2.1. Subjects
Adults with type 1 diabetes were recruited from four community
diabetes clinics in California to assure a diverse sample. Inclusion
criteria were type 1 diabetes ≥ 12 months, age ≥ 19 years, and no

severe substance abuse, cognitive deﬁcit, or psychosis. Clinic staff
identiﬁed all eligible individuals during regular visits or sent letters to
all eligible individuals in their T1D registry informing them that they
would receive a telephone call from a project representative if they
did not opt out by either calling a toll-free number or returning an
enclosed postcard. All participants were screened for eligibility by
telephone, and, if interested, were emailed a HIPAA-protected
personal link to the online survey, which included an informed
consent form. Participants also provided permission for their health
care provider to release any HbA1C results within the past three
months. Participants received a $15 electronic gift card for participation. Nine months after initial assessment, a new survey was sent to
individuals who agreed to allow us to contact them to assess stability
and change in DD over time. The study received approval from the
UCSF Committee on Human Research and data were collected in
2015–2016.
2.2. Measures
Demographic measures included age, gender, ethnicity (White/
non-White), education (years), and duration of diabetes. Diabetes
status included clinic-recorded A1C within 3 months, body mass
index (BMI based on self-reported weight and height), current form of
insulin delivery (pump vs. multiple daily injections), number of
diabetes complications from a list of eight, and number of times in the
past week that they had a blood glucose (BG) reading b 70 mg/dl. In
addition, respondents estimated the average number of times per day
in the past 2 weeks that they checked their BG, along with how many
times per day they probably should have checked but did not.
Similarly, they estimated the average number of times per day in the
last two weeks that they had taken an insulin bolus, along with
how many times per day in the last 2 weeks they probably should
have bolused but did not. A percent of total minus missed tests
or boluses provided an index of adherence for each. At both baseline
and 9-month follow-up, participants completed the T1-DDS (28
items; alpha = .91) (Fisher, Polonsky, et al., 2015). Items are scored
on a 6-point response scale from 1 (“not a problem”) to 6 (“a very
serious problem”).
2.3. Data analyses
Descriptive statistics were computed to review item and scale
distributions. Spline regression models were speciﬁed using nonlinear
regression procedures (IBM Corp, 2010). These analyses estimated
where a knot or cut-point occurred along the distribution of T1-DDS
scores that reﬂected a change in the linear relationship between
T1-DDS and A1C (Marsh, 2002; Motulsky & Ransnas, 1987). Then,
piecewise regression models were performed to test for signiﬁcant
differences both between the two slopes and intercepts of the curves
deﬁned by that cut-point and by the change in slope as the
distribution moved across the cut-point. Prevalence/incidence rates
for DD based on this cut-point were then calculated, and chi-square
tests were used to evaluate the percentage of four groups of
individuals: those who became distressed, were no longer distressed,
or remained below or above the threshold.
Following Hilliard et al., (2013), we employed SEM as an indicator
of MCID for the T1-DDS. We used the SEM small effect formula [1 * (SD
* √(1 − α)], and utilized the standard deviation and Cronbach's alpha
from the baseline DD scales. The prevalence of participants who
scored ≥+1 MCID, ≥−1 MCID, or remained within 1 MCID over nine
months was then calculated. To evaluate participant correlates of
change in DD, separate analyses of variance (ANOVA) or chi-square
models were speciﬁed for the four threshold groups and the three
MCID groups on each participant characteristic. A priori speciﬁc
contrasts were examined with least signiﬁcant difference (LSD)
follow-up tests.
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3. Results
3.1. Sample characteristics
Of 348 eligible individuals identiﬁed from the four clinics, 305
completed the baseline survey (87.0%) and 224 completed the
follow-up assessment 9 months later (73%). There were no signiﬁcant
differences between those who completed the 9-month assessment
and those who did not on any demographic or diabetes status variable
tested. Average age was 43.0 (15.2) years, 56.0% were female, over
90% received some post-high school education, and mean HbA1C was
7.4% (1.12) [57.2 (12.8) mmol/mol] (Table 1).
3.2. T1-DDS scale cut-point
In exploratory analyses with baseline data, we sought to identify a
data-based diagnostic cut-point for the total T1-DDS scale score, using
patient A1C as the dependent variable. Results of spline regression
procedures, specifying a linear relationship between T1-DDS and A1C
along the full T1-DDS range, indicated a knot at the T1-DDS score of
2.081 (R 2 = .053), with a positive linear coefﬁcient for the slope in
the ﬁrst phase and a negative adjustment for the second phase
(Fig. 1). Specifying a linear relationship below the knot and a
quadratic relationship above the knot moved the cut-point to 2.145,
but did not change the R 2; thus, the more parsimonious linear/linear
model was preferred.
The cut-point estimated in spline analyses, rounded to 2.0, was
used to establish two patient groups: those with T1-DDS b 2 and
those with T1-DDS ≥ 2. In piecewise regression models using this
cut-point, a signiﬁcant linear relationship was found between T1-DDS
and A1C below the cut-point (B = .83 [SE = .37], Beta = .05, t =
2.27, p = .02) but not above the cut-point (B = − .31 [SE = .28],
Beta = −.02, t = −1.14, p = .26). Speciﬁcally, below the cut-point,
predicted A1C levels increased 0.83% for each 1-point increase in
T1-DDS. There was no signiﬁcant increase in mean A1C levels as
T1-DDS scores exceeded the 2.0 cut-point. There was also a
statistically signiﬁcant result for a change in slope from
T1-DDS b 2.0 and T1-DDS ≥ 2.0 (B = − 1.14 [SE = .46], Beta =
− .38, t = − 2.50, p = .01.). These analyses suggested the viability
of a T1-DDS total scale cut-point of 2.0 to identify elevated DD, since
the relationship between T1-DDS and A1C was signiﬁcantly linear
until 2.0, after which no signiﬁcant relationship occurred.
3.3. Prevalence, incidence and change in DD over time
The prevalence and 9-month incidence of DD, using the ≥ 2
threshold on the T1-DDS, was 42.1% and 54.4%, respectively.
Individuals who were distressed at baseline tended to remain
Table 1
Participant characteristics at baseline (N = 224).
Mean (SD) or %
Current age (years)
Age at DM onset (years)
Gender (% female)
Ethnicity (% white)
Education (years)
Duration of diabetes (years)
HbA1c
%
mmol/mol
Body mass index (kg/m2)
Pump use (%)
No. complications
% of prescribed GM done in past 2 weeks
% of prescribed boluses taken in past 2 weeks
# times past week BG b70

43.0 (15.2)
20.9 (13.3)
56%
84.4%
16.8 (2.1)
22.2 (14.3)
7.4 (1.2)
57.2 (12.8)
25.4 (4.1)
68.8%
2.0 (2.3)
78.5 (18.8)
87.5 (15.1)
2.9 (2.5)

Fig. 1. Bivariate relationship of total distress (T1-DDS) with actual A1C values (dots)
and predicted A1C values (line), suggesting a T1-DDS cut-point of 2.0.

distressed at 9 months (71%), and those who were not distressed at
baseline tended to remain so at 9 months (81%) (Table 2). Thus,
elevated DD, when it occurred, was persistent over time, and between
20% and 30% of participants became distressed or were no longer
distressed over 9 months. However, the proportion of participants
who were distressed at both at baseline and 9-months differed across
the seven T1-DDS subscales (Cochran's Q: χ 2 = 320.79, p b .0001).
For example, 90% of participants who scored ≥2.0 on the Powerlessness subscale at baseline scored similarly at 9 months, whereas only
60% who scored at ≥2.0 at baseline on Physician Distress did so at
9 months. Thus, stability and change over time varied signiﬁcantly as
a function of the source of DD.
3.4. Minimal clinical important difference (MCID)
With a baseline T1-DDS total score mean of 1.96 (0.64), an alpha of
0.91 and a small effect size of 1.0, the MCID for the total T1-DDS score
was 0.19 (Table 3). MCIDs for the subscales varied from 0.26 to 0.50:
smaller values than for the total scale were expected, given that MCID
was based in part on the number of scale items and alpha.
Because MCID is based on change along the entire scale
distribution and not just on a single score cut-point, more than
twice as many individuals demonstrated a change of at least one MCID
compared to a change across the single T1-DDS threshold of ≥ 2.0: 125
vs. 52, respectively (Cochran's Q: χ 2(1) = 65.79, p b .0001). There
was considerable variability in stability and change in MCID over time
across the T1-DDS subscales (Cochran's Q: χ 2(7) = 90.64, p b .0001).
For example, 79.0% of individuals remained within one MCID over
time on Physician Distress, whereas only 50.0% did so on Hypoglycemia Distress. Again, based on MCID, the source of DD affected
stability and change over time.
3.5. Supplementary analyses: predictors of change
We undertook two sets of analyses of predictors of T1-DDS total
score change across the ≥ 2.0 threshold over time. First, we compared
those who scored below the threshold at baseline but who scored
above it at 9 months (became distressed), compared to those who
remained below it at both time points. Second, we compared those
who scored above the threshold at baseline but who scored below it at
9 months (were no longer distressed), compared to those who
remained above the threshold at both time points. In the ﬁrst set of
analyses no variable signiﬁcantly predicted change from low to
elevated DD over time. In the second set of analyses, only those with
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Table 2
Prevalence, incidence, and change/stability over time in diabetes distress (N = 224).
Mean (SD)

Total T1-DDS
Powerlessness
Management
Distress
Hypoglycemia
Distress
Negative Social Perceptions
Eating
Distress
Physician
Distress
Family/Friend
Distress

Baseline
prevalence

9-Month
incidence

Below cut-point at T1
Above at T2 (worse)

Below at T2 (same-low)

Above cut-point at T1
Above at T2 (same-high)

Below at T2 (better)

1.96 (.64)
2.84 (1.21)
1.99 (.91)

42.1%
72.0%
42.7%

54.4%
85.3%
54.9%

19%
39%
20%

81%
61%
80%

71%
90%
77%

29%
10%
23%

1.98 (.97)

42.9%

57.1%

25%

75%

73%

27%

1.82 (1.01)
2.25 (1.08)

32.3%
54.3%

39.3%
73.7%

10%
34%

90%
66%

77%
78%

23%
22%

1.33 (.62)

11.4%

16.1%

6%

94%

60%

40%

1.49 (.69)

23.6%

31.7%

11%

89%

65%

35%

Notes. “Worse” indicates the percentage of individuals b2.0 at baseline who scored ≥2.0 at 9 months, “same” indicates the percentage of individuals ≥2.0 at baseline who remained
≥2.0 or ≤2.0 at 9 months, and “better” indicates the percentage of individuals ≥2.0 at baseline who scored b2.0 at 9 months. T1 = baseline, T2 = 9 months.

good self-monitored BG adherence at baseline had T1-DDS scores
below the cut-point at 9 months (82.0% vs. 69.9%, p b .001). Overall,
very few participant baseline characteristics predicted a change across
the DD threshold over time.
We next computed how baseline variables predicted change over
time across three participant groups using MCID: those whose T1-DDS
score increased by at least one MCID (became worse), those who
remained within one MCID (no change), and those whose T1-DDS
score decreased by at least one MCID (improved) (Table 4). Age,
gender and number of complications either approached or reached
statistical signiﬁcance: females (p b .03), younger adults (p b .07) and
those with more complications (p b .03) displayed a higher probability of reduced DD ≥ 1 MCID over time than males, older adults, and
those with fewer complications.
4. Discussion
The ﬁrst aim of this research was to identify a T1-DDS score
cut-point to deﬁne elevated DD. Data-driven exploratory analyses
highlight a single knot at 2.0, marking a signiﬁcant shift in the
bivariate relationship between T1-DDS and A1C. Conﬁrmatory
analyses show a signiﬁcant linear relationship between T1-DDS and
A1C below but not above 2.0; and, secondly, a signiﬁcant change
occurs in the slope as the distribution moves beyond the 2.0 cut-point.
The scale response options indicate that signiﬁcant DD occurs when
respondents report even a “slight problem” on average across all 28
items. DD, therefore, is a potent experience — even at low levels it
displays a signiﬁcant relationship with glycemic control. Interestingly,
the same 2.0 cut-point was demonstrated with A1C and diabetes
management variables when a different scale to assess DD was
administered to adults with T2D (Fisher, Hessler, Polonsky, & Mullan,
2012). These ﬁndings suggest that across the diabetes spectrum, even
at relatively low levels of intensity, DD has signiﬁcant implications for
disease management and glycemic control. It also suggests that

interventions target not only patients who report high DD; even
modest levels of DD warrant clinical exploration and targeted
intervention.
Our second aim was to identify the prevalence and 9-month
incidence of elevated DD and to document change in DD over time.
The point-prevalence and 9-month incidence of elevated DD among
adults with T1D, based on the ≥ 2.0 cut-point, are strikingly high —
42.1% and 54.4%, respectively. These ﬁgures are similar to the 46.2%
prevalence and 9-month 54.3% incidence of DD among adults with
T2D, re-calculated from an earlier study (N = 502) (Fisher et al.,
2008). They are also substantially higher than the reported prevalence/incidence of clinical depression or elevated depression symptoms in this population (Fisher et al., 2015; Trief et al., 2014).
Without intervention, elevated DD is relatively stable over time
when using the ≥ 2.0 threshold. Among those with elevated DD at
baseline, 71% report similarly high levels at 9 months; and of those
who report low DD at baseline, 81% report similarly at 9 months.
Overall, 76.8% of the total sample evidenced no change in DD across
the 2.0 threshold. Thus, unlike depression (Fisher et al., 2008),
elevated DD does not appear to be episodic, ebbing and ﬂowing over
time; instead, when it occurs, without intervention it is generally
persistent and continuous. Given this stability and the relationships
among DD, behavioral management and glycemic control, DD is
worthy of clinical attention and intervention.
The prevalence, incidence and stability of DD over time vary
signiﬁcantly by the source of DD. Feelings of powerlessness are the
most prevalent and persistent source of DD among those assessed,
pointing to the discouraging impact of varying and sometimes chaotic
BG numbers over time, despite an individual's best efforts. These
ﬁndings suggest that, although the overall level of DD is important as a
generic indicator of DD, it is also helpful to identify speciﬁc sources of
distress as targets for intervention.
As found in other studies (Hilliard et al., 2013), without
intervention few baseline demographic and diabetes-related variables

Table 3
T1-DDS MCID values and percent change over time (N = 224).

Total T1-DDS
Powerlessness
Management distress
Hypoglycemia distress
Negative social perceptions
Eating distress
Physician distress
Friend/family distress

Number of items

Alpha

MCID

Increased ≥ 1 MCID (worsened)

Remained within 1 MCID (no change)

Decreased ≥1 MCID (improved)

28
5
4
4
4
3
4
4

.91
.87
.76
.79
.84
.78
.82
.80

.19
.44
.44
.44
.40
.50
.26
.31

27.7%
18.3%
30.8%
23.7%
14.3%
23.7%
10.3%
20.1%

44.2%
53.6%
54.0%
50.0%
61.2%
53.6%
79.0%
66.1%

28.1%
28.1%
15.2%
26.3%
24.6%
22.8%
10.7%
13.8%
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Table 4
Predictors of change of one MCID or more (N = 224).

Age
Gender (% female)
Ethnicity (% white)
Education (years)
Percent using insulin pump
Diabetes duration
BMI
Hypo episodes requiring assistance (% yes)
Number of complications
HbA1C -% mmol/mol
BG monitoring adherence (%)
Bolus adherence (%)

Increased ≥1 MCID
(worsened; n = 62)

No change in MCID
(same; n = 99)

Decreased ≥1 MCID
(improved; n = 63)

p Value of Omnibus test

42.5 (14.4)
54.5%x
85.5%
17.2 (1.8)
67.7%
19.8 (13.9)
25.5 (4.0)
16.9%
1.7 (2.2)x
7.4 (1.3) 59.6 (13.9)
75.6 (19.2)
87.5 (15.6)

45.4 (15.4)x
48.5%x
83.8%
16.7 (2.1)
65.7%
23.4 (14.7))
24.9 (4.1)
22.6%
1.7 (2.3)x
7.3 (1.0) 56.1 (10.7)
78.9 (19.3)
88.5 (13.9)

39.8 (14.3)y
69.8%y
84.1%
16.6 (2.3)
74.6%
22.7 (13.9)
26.1 (4.1)
26.7%
2.6 (2.5)y
7.6 (1.3) 59.1 (14.7)
80.5 (17.6)
85.8 (16.3)

.07
.03
.96
.25
.48
.30
.19
.44
.03
.36
.33
.55

Note. Mean (SD) or percent; ANOVA or chi square analyses, respectively. Signiﬁcant contrasts (p b .05) between x and y made with least signiﬁcant difference follow-up tests.

predict signiﬁcant change in DD over time. Since DD reﬂects
diabetes-related affective status, variables like initial levels of quality
of life and related psychosocial variables may better predict change
over time than participant demographics or diabetes status, and may
be an area of future research.
Our third goal was to explore the use MCID as an indicator of
change. SEM was selected to calculate MCID because it is a property of
the scale and not a property of a particular sample's T1-DDS score
distribution. Thus, its use can be better applied to diverse T1D
populations. Although not presented here, we also calculated MCID
using half-standard deviation units and found very similar results.
Furthermore, we calculated MCID with SEM using a large, diverse,
national sample of 279 T1Ds and again found results similar to
those reported here. These ﬁndings, therefore, support the relative
stability of MCID values across methods of calculation and samples of
T1D adults.
MCID analyses indicate that a far greater amount of meaningful
change in DD occurs over time than is reﬂected by the use of a single
score threshold. For example, whereas 10.7% of individuals display
increases and 12.5% display decreases in DD across the 2.0 threshold,
in MCID analyses 27.7% of the sample increased by one or more MCIDs
and 28.1% decreased. Across the entire T1DDS score range, over twice
as many individuals display a signiﬁcant change using MCID than
using the diagnostic criterion. Thus, focusing exclusively on the
presence or absence of elevated DD based on a score of ≥ 2.0 will miss
the documentation of much meaningful change in DD over time.
It is important to note, however, that an increase or decrease of at
least 1 MCID in DD over time does not necessarily mean that the level
of an individual's DD is no longer of concern. Individuals with initially
low levels of DD (b2.0) may increase one or more MCIDs over time but
still fail to cross the threshold for elevated DD; and individuals with
initially high levels of DD (≥ 2.0) may demonstrate a reduction of at
least one MCID and still not cross the threshold. This latter patient
group also may demonstrate a signiﬁcant increase from their initially
high level, thus raising additional clinical concern. MCID, therefore,
provides a yardstick for observing change even among patients who
remain above or below the threshold over time.
Given the differences in the amount of change noted when using
the diagnostic and MCID approaches, how might meaningful change
in DD over time best be documented? We suggest a two-stage
approach that includes both methods, since each makes a unique
contribution to the documentation of change. First, given that
elevated DD is signiﬁcantly related to disease management, glycemic
control and quality of life, it is important to identify those individuals
who score above and below the score threshold. Having an agreedupon standard around which a deﬁnition of elevated DD can be

operationalized increases consistency across clinical settings and
studies. Second, the MCID ﬁndings indicate that a full explication of
change requires additional, more ﬁne-grained analyses; otherwise,
important aspects of change among those who score consistently high
or consistently low over time will be missed and an increase in the risk
of type 1 error will occur — not documenting a signiﬁcant change
when in fact one occurred. For example, of the patients who scored
above the 2.0 threshold at both time points (31% of the total sample),
32.9% demonstrated a reduction in DD of at least one MCID but stayed
within the elevated range (≥2.0); and 25.7% demonstrated an increase
in DD of at least one MCID. A similar pattern of change occurred for
patients who scored below 2.0 at both time points: some displayed
signiﬁcant reductions in DD, whereas others displayed signiﬁcant
increases. Thus, including MCID into the analysis of change permits
the detection of signiﬁcant change even among those who score
consistently high or low in DD over time, with implications for clinical
care.
This study has several strengths: it included a diverse, community
sample of adults with T1D, permitted a careful comparison of different
approaches to change, included assessment of several potential
predictors of change, and allowed for a sufﬁciently long time interval
to detect meaningful change. Several cautions are noteworthy. First,
larger and more diverse samples should be recruited that include a
broader range of patient age and glycemic control than in the present
sample. Furthermore, our sample was not sufﬁciently large to enable
subgroup analyses. Second, the study included a 9-month time frame
with only two assessments. Patterns of stability and change may vary
based on the time intervals and multiple assessments. Third, the study
was observational and no intervention was included to stimulate
change, thus reducing the opportunity to identify important predictors of change. Fourth, the variability in MCID among the T1-DDS
subscales might in part be accounted for by the underlying statistical
robustness of the sub scale itself. Analyses using other psychometric
methods, like Rasch analysis, might be helpful.
In summary, we ﬁnd that a score of 2.0 serves as a useful cut-point
to indicate elevated DD among adults with T1D. The prevalence and
9-month incidence of elevated DD are 42.1% and 54.4%, respectively,
and elevated DD is highly stable over time. Patterns of stability and
change however, vary signiﬁcantly by the source of DD, emphasizing
the need to consider the source of distress clinically. MCID analyses
indicate that signiﬁcant change in DD also occurs among patients who
display either consistently low or elevated DD over time. Last, few
variables predict change over time, with only age, gender, number of
complications and frequency of BG testing predicting change beyond
one MCID. A 2-stage framework for measuring change in DD is
suggested to maximize detection of meaningful change over time.
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