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Background: Patient self-management is crucial to prevent complications and mortality in
type 2 diabetes. From an economic perspective, time preference predicts short-sighted decision
making and thus might help to explain non-adherence to self-anagement recommendations.
However, recent studies on this association have shown mixed results.

Purpose: In this study, we tested whether the combination of time preference and outcome
expectancy can improve the predictions of self-management behavior.

Patients and methods: Data from 665 patients with type 2 diabetes were obtained from
the cross-sectional KORA (Cooperative Health Research in the Region of Augsburg) GEFU 4
study. Time preference and outcome expectancy were measured by one question each, which
were answered on a 4-point Likert scale. Their association with six self-managing behaviors
was tested in logistic and linear regression analyses. Likewise, we examined the association
between self-management and the interaction of outcome expectancy and time preference.
Results: A high time preference was associated with a significantly lower sum of self-management
behaviors (3=—0.29, 95% CI [—0.54, —0.04]). Higher outcome expectancy was associated with a
higher self-management score ($=0.21, 95% CI [-0.03, 0.45]). The interaction model showed
that low time preference was only associated with better self-management when combined with
a high outcome expectancy (=0.05, 95% CI [-0.28, 0.39] vs $=0.27, 95% CI [-0.09, 0.63]).
Conclusion: Time preference and outcome expectancy are interrelated predictors of patient
self-management and could be used to identify and to intervene on patients with a potentially
poor self-management.

Keywords: behavioral economics, adherence, temporal discounting, health behavior

Introduction

Self-managing behavior in patients with type 2 diabetes is crucial in the prevention of
disease progression and development of comorbidity.' In addition, a study described
an association between self-management and mortality in type 2 diabetes.? Therefore,
a large morbidity and mortality burden could be prevented by enabling patients to
adhere to recommended self-management.’

Self-management in type 2 diabetes includes, among other behaviors, monitoring
of blood sugar, blood pressure, and body weight, conducting regular foot care, having
a dietary plan, and keeping a diabetes diary.>¢

Although great effort has been put into supporting patient self-management, adherence
to recommended self-management remains challenging for many patients.” Review articles
by Egginton et al® and Elissen et al® have shown that adherence to recommended care and
the effect of interventions vary greatly across different studies and patient populations.

Self-management in patients with diabetes represents choices between immediate
smaller (dis)utility activities, such as self-monitoring of blood glucose, and (dis)
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utility that may be bigger but distant in time such as diabetic
complications. These kinds of intertemporal choices are also
subject to economic theory.*

In economics, the preference for smaller but immediate
over larger later rewards is called time preference. The
trigger for time preferences is called temporal discounting
and stands for a decrease in expected utility that is related
to the period of delay.!' The more an individual discounts
future (dis)utility, the more likely the individual is to prefer
smaller immediate utility over timely distant but bigger utility
or, vice versa, larger later disutility over smaller immediate
disutility. Although time preference with regard to a health
outcome can be rational for many reasons, eg, a short life
expectancy, many studies have described a variance in time
preferences which was not solely explained by interindividual
differences in health-related characteristics, eg, age or disease
status.!! Therefore, low adherence rates to recommended
self-management might be related to patients’ temporal dis-
counting. A relatively high depreciation of future (dis)utilities
is coterminous with a relatively high time preference, ie,
preferring smaller immediate over larger later utilities and
also preferring larger later disutility over smaller immediate
disutility.'? Subsequently, the term “high time preference”
will be used instead of “high depreciation rate”, because we
do not use a rate but a preference in our analysis.

In economic theory, the expected utility of a behavior rep-
resents the product of a payoffthat is associated with a certain
decision or behavior and the probability of this payoff being
realized. In the case of intertemporal choices, the expected
utility is then multiplied by an individual’s temporal discount-
ing factor." In this study, we approached the measurement
of perceived utility in health investments through outcome
expectancy. Psychosocial models, such as the Health Action
Process Approach and the Health Belief Model, use outcome
expectancy to summarize the subjective beliefs about a pos-
sible outcome and the probability of its actual occurrence as
aresult of the behavior of interest.'*!'¢ Although an expected
outcome is not equal to an expected utility, we proposed
outcome expectancy as a proxy for expected utility in a case
where utility is difficult to quantify, ie, health.

Within this study, we aimed to assess the relationship
between time preference, outcome expectancy, and com-
binations of time preference and outcome expectancy with
self-management behavior in patients with type 2 diabetes.
Despite contributing to the discussion on the relevance of
both factors in the health domain, the analysis of the combi-
nations of time preference and outcome expectancy shows
whether the inclusion of (health) behavior-specific utility

measures could improve predictions of time preference in
future studies.

Literature review
An overview of the relationship between time preference and
health behavior is given in the studies by Story et al'' and
Lawless et al.”> Both concluded that a high time preference, ie,
arelatively strong depreciation of timely distant (dis)utilities,
is associated with unhealthy behavior, eg, smoking, an
unhealthy diet, or alcohol consumption. However, studies
on diabetes-specific behaviors are scarce. One study on
the association between time preference and patient self-
management was performed by Sloan et al.'” They reported
no significant association between time preference and the
testing of HbA 1c¢ or cholesterol concentration during the past
year or engagement in physical exercise and regular medica-
tion intake. A possible reason for the nonsignificant result
might be the low threshold for adherence, eg, testing blood
glucose once a year. Emoto et al'® reported higher retinopathy
rates in individuals with high time preference. Other recent
articles by van der Pol et al"® and Shuval et al?® are also related
to diabetes but they examined the association between time
preference and general health behaviors. Specifically, van
Der Pol et al reported lower adherence rates after dietary
and physical activity advice in participants with a high time
preference. Shuval et al*® found more frequent fast-food
consumption in individuals with high time preference.
Outcome expectancy was found to be significantly associ-
ated with higher adherence to blood glucose monitoring.?!
Furthermore, Wu et al*? reported a significant association with
better self-management (diet, exercise, medication, blood
sugar, and foot care over the past 7 days). Other studies by
Williams and Bond? and Gibson et al** reported a similar
relationship. When we consider outcome expectancy as a
proxy for expected utility, there is a clear link between time
preference and outcome expectancy in economic theory.
However, we found no empirical studies on the interaction
of time preference and outcome expectancy.

Theoretical framework

The idea of predicting health behavior based on expected
utility was introduced by Grossman.” His assumption was
that individuals consume and invest health capital with the
aim of utility maximization. As a result, the expected utility
of a health investment determines its demand.? Usually, the
expected utility of an investment is described by:

V(A)=p*U, (1)
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where Ua, is the utility of a behavior and p is the probability
of this utility being realized.!' In our study, we assumed
outcome expectancy as a proxy for p*U,, . For timely distant
utilities, the expression changes to:'"!?

V (A, time) = A*§ime ©)

In this study, time preference is represented by the tem-
poral discounting factor §, which exponentially decreases the
expected utility over time. If we assume outcome expectancy
as a proxy for expected utility, the expression demonstrates
that the effect of time preference becomes larger or smaller
depending on the outcome expectancy and vice versa. To test
this, we examined the associations between the four dif-
ferent combinations of dichotomized outcome expectancy
(low/high) and dichotomized time preference (low/high) and
patient self-management.

Materials and methods

We used data from the German KORA GEFU 4 study (Coop-
erative Health Research in the Region of Augsburg, Health
Follow-up 4). GEFU 4 is a cross-sectional, population-based
study conducted from 2015 to 2017 that included all eligible
participants from four independent cross-sectional surveys:
S1 (n=4,022, 1984-1985), S2 (n=4,940, 1989-1990),
S3 (n=4,856, 1994-1995), and S4 (n=4,261, 1999-2001)
with responses from 9,035 individuals. The self-administered
questionnaire was completed only by participants who had
affirmed in a previous questionnaire or telephone interview
that a physician had diagnosed them with diabetes (n=749).
Furthermore, only participants with type 2 diabetes (n=665)
answered questions that aimed to detect outcome expectancy
and time preference in participants.

Self-management

Measures of self-management included the following: moni-
toring of body weight (at least once per week), conducting
regular foot care (checking for wounds at least once per
week), measuring blood sugar (at least once a day for patients
treated with insulin and at least once a week for all others),
measuring blood pressure (at least once per week), keeping
a diabetes diary, and having a diet plan. Participants were
asked to consider the past 6 months for their answers. Fur-
thermore, we combined these six self-managing behaviors
into a score where 1 point was attributed per criterion in each
individual, as proposed by Arnold-Worner et al.?” A similar
score is known to be highly predictive of all-cause mortality
in patients with type 2 diabetes.’

Time preference

Time preference for health-related outcomes is not stable com-
pared with time preference in monetary decision-making.!'-*
Therefore, the temporal discounting rate for the different self-
management domains is difficult to capture. We approached
this issue according to the method of Sloan et al'? by applying
a single indicator question that assessed whether participants
preferred immediate pleasure over long-term health. Participants
were asked to respond to this statement: “My present well-being
is more important to me than my future health status”. Responses
were given on a 4-point Likert scale (“strongly disagree” [1]
to “strongly agree” [4]). To measure time preference, we set
“agree” and “strongly agree” to 1 (high time preference) and
“disagree” and “strongly disagree” to 0 (low time preference).
Furthermore, to test the plausibility of our time preference
measure, we asked participants to respond to the following
statement: “It is not worth keeping a healthy diet and being
physical active because the effort in the present outweighs the
future benefits”. We set “agree” and “strongly agree to 1 (agree)
and “disagree” and “strongly disagree” to 0 (disagree).

Outcome expectancy

Outcome expectancies, as described in the Health Action
Process Approach, summarize the subjective beliefs about a
possible outcome and the probability that it will actually occur
as aresult of a certain action.'® The overall key dimensions in
self-management are physical activity and dietary behavior.?
Thus, we used them to approximate general outcome expec-
tancy with regard to self-management. Participants were asked
to respond to this statement: “I can prevent my disease from
progression if | am physically active and have a healthy diet”.
Responses were given on a 4-point Likert scale (“strongly
disagree” [1] to “strongly agree” [4]). To measure outcome
expectancies, we used the median as cutoff (median equaled
3 and mean equaled 3.32) and assigned “strongly agree”
to 1 (high outcome expectancy) and “agree”, “disagree”,
and “strongly disagree” to 0 (low outcome expectancy).
Furthermore, to test the plausibility of our outcome expec-
tancy measure later on, we asked participants whether they
agreed or disagreed with the following statement: “I could
have prevented myself from developing type 2 diabetes
ifT had been more physically active and had a healthier diet”.

Covariates

We assessed sociodemographic information: sex, age, and
education (primary education, =10 years of school; second-
ary/tertiary education, >10 years of school). Furthermore,
we assumed that insulin treatment might have functioned
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as a health shock and thus have altered health behavior and
preferences.” Thus, we assessed whether participants’ treat-
ment regimens included the injection of insulin. In addition,
we asked participants to state whether they had ever partici-
pated in a diabetes education program that had not happened
as part of routine care or during a hospital stay.

Statistical analyses

In the first step, we reported participants’ characteristics
with regard to sociodemographics, treatment regimen, and
self-management. To examine the determinants of outcome
expectancy and time preference measures, we regressed
these on age, sex, education, participation in an educational
program, and treatment regimen using logistic regression
models.

We analyzed the association between outcome expec-
tancy, time preference, and the different self-management
behaviors and their sum score using logistic and linear
regression models.

To examine the four possible combinations between high
and low outcome expectancy and high and low time prefer-
ence, we used regression models that included dummies for
the respective combinations. Individuals who combined low
outcome expectancy with high time preference, and thus
with the lowest expected values, were used as reference.
All models were adjusted for age, sex, education, participa-
tion in a diabetes education program, and treatment with
insulin. In all analyses, P-values of <0.05 were assumed to

Table | Characteristics of the patients with type 2 diabetes

be statistically significant. Analyses were performed using
RStudio (Boston, MA, USA).3

Sensitivity analyses

Although the two measures of time preference and outcome
expectancy are not on an interval scale, we tested them as
metric predictors (1-4) in similar models to the main analyses.
To test the combination of both factors, we recoded the time
preference measure so that a “very high time preference” was
coded as “0” and a “very low time preference” was coded as
“4”, In the combined model, we used the product of outcome
expectancy and time preference (1-16) as a predictor.

Informed consent
Informed consent was obtained from all individual partici-
pants included in the study.

Ethical approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of the
ethics committee of the Bavarian Medical Association (approval
number: 08064) and with the 1964 Declaration of Helsinki and
its later amendments or comparable ethical standards.

Results

Characteristics
Of the 664 patients with type 2 diabetes in our study, the
mean age was 71 years (42-93 years). Moreover, 55.3%

Characteristics Total (n=665)

Outcome expectancy

Time preference

Low (n=384) High (n=259) Low (n=358) High (n=273)
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (years) 70.8 9.2 71.2 9.0 70.1 9.3 68.9 9.2 732 8.5
n % n % n % n % n %
Male 368 55.3 208 542 152 58.7 203 56.7 152 55.7
Education
Basic school (%) 395 59.4 227 59.1 153 59.1 195 545 173 634
Higher school (%) 269 40.5 156 40.6 106 40.6 163 45.5 99 36.3
Insulin therapy (yes) 130 19.5 80 20.8 46 17.8 63 17.6 62 227
Self-management n % n % n % n % n %
Weigh oneself (= once per week =1) 367 55.2 197 51.3 161 62.2 205 573 145 53.1
Wound checking (= once per week =1) 290 43.6 206 53.6 145 56.0 197 55.0 145 53.1
Blood sugar (= once per week = 241 36.2 140 36.5 93 359 138 385 92 337
or = daily when treated with insulin =I)
Blood pressure (= once per week =1) 321 48.3 178 46.4 130 50.2 172 48.0 127 46.5
Keeping a diabetes diary (yes =I) 179 26.9 103 26.8 72 278 88 24.6 82 30.0
Diet (yes =I) 58 8.7 30 78 28 10.8 32 8.9 24 8.79
Continuous outcome Mean SD Mean SD Mean SD Mean SD Mean SD
SMB score (0-6) 23 1.6 23 1.6 24 1.5 23 1.5 23 1.6

Note: Data are mean and SD or count and percentage.
Abbreviation: SMB, self-management behavior.
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were men and 40.5% had higher school education. Therapy
regimens included insulin use in 19.5% of our participants.
Details are given in Table 1.

Determinants and plausibility of outcome
expectancy and time preference

measures

Logistic regression analysis on the associations of diverse
patient characteristics with our outcome expectancy and time
preference measures showed that individuals who had partici-
pated in an educational program were more likely to have a high
outcome expectancy (OR: 1.64, 95% CI [1.18, 2.30]). More-
over, age was a significant predictor of high time preference, ie,
the older the participants were, the higher their chance of having
a high time preference (OR: 1.68, 95% CI [1.39, 2.04]).

With regard to the plausibility questions, high outcome
expectancy was significantly associated with agreement with
the following statement: “I could have prevented myself from
developing type 2 diabetes if I had been more physically
active and had a healthier diet” (OR: 2.69, 95% CI [1.93,
3.77]). Individuals with high time preference were signifi-
cantly more likely to agree with the statement: “It is not worth
keeping a healthy diet and being physically active because
the effort in the present outweighs the future benefits” (OR:
4.38,95% CI [3.01, 6.43]). Details are given in Table S1.

Correlation between outcome expectancy and time prefer-
ence was —0.17 (P=0.0002). The partial correlation was —0.18
(P=0.001).

Regression analysis: outcome expectancy,
time preference, and patient self-

management
Table 2 presents the logistic regression analysis for patient
self-management and the linear regression analysis for the

self-management score. High outcome expectancy was sig-
nificantly associated with adhering to the recommendation to
monitor body weight on at least a weekly basis (OR =1.55,
95% CI [1.14,2.20]). Otherwise, no other association of high
outcome expectancy with self-management behavior was
statistically significant. However, all mean effect estimates
indicated that high outcome expectancy is associated with
a higher probability of adhering to the recommended self-
management.

Individuals with high time preference were less likely to
adhere to the recommended amount of monitoring of their
blood sugar (OR: 0.69, 95% CI [0.46, 1.03], P=0.07). In
addition, the probability of measuring blood pressure with
sufficient frequency was lower in individuals with high time
preference (OR: 0.71, 95% CI [0.51, 1.01], P=0.05). More-
over, all coefficients (except for keeping a diabetes diary)
indicated that individuals with a high time preference were
less likely to be adherent to the recommended self-manage-
ment. The overall self-management score was significantly
lower (B=—0.29, 95% CI [-0.57,—0.05]) in individuals with
high time preference.

Regression analysis: combinations of
outcome expectancy and time preference

and patient self-management
Table 3 summarizes the results of the logistic regression
analysis on the association between dummy coded combina-
tions of outcome expectancy (high/low) and time preference
(high/low). Individuals with low outcome expectancy and
high time preference were used as reference (n=185). These
individuals were assumed to have the lowest expected utility
with regard to self-management and therefore were assumed
to have the lowest adherence rates.

Overall, we found that individuals with high outcome
expectancy and low time preference had the highest mean

Table 2 Logistic regression analysis on outcome expectancy, time preference, and self-management

Self-managing behavior

Predicting variables

Outcome expectancy Time preference

OR 95% ClI OR 95% ClI
Weigh oneself (= once per week =I) 1.58 1.14,2.20 0.83 0.60, 1.16
Wound checking (= once per week =I) 1.13 0.81, 1.57 0.86 0.61, 1.20
Blood sugar (= once per week =| or = daily when treated with insulin =1) 1.01 0.69, 1.48 0.69 0.46, 1.03
Blood pressure (= once per week =1) 1.19 0.86, 1.66 0.71 051, 1.01
Keeping diabetes diary (yes =) 1.14 0.76, 1.70 I.15 0.76, 1.74
Diet (yes =I) 1.50 0.86, 2.62 0.92 0.51, 1.65
Continuous outcome B 95% CI B 95% ClI
Score (0-6) 0.21 —0.03, 0.45 -0.29 —0.54, -0.04

Notes: Results are adjusted for age, sex, education, participation in an educational program, and whether the participant received insulin or not. Predictors are dichotomized
with |= higher scores, 0= lower scores. Values significant at a level of P<<0.05 are given in bold, and values significant at a level of P<<0.10 are given in italics.
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Table 3 Logistic regression analysis on combinations of outcome expectancy and time preference on self-management

Self-managing Predicting variables

behavior

Low OE X high Low OE x low TP High OE X high TP High OE X low TP

TP (n=185) (n=194) (n=84) (n=164)

Reference OR 95% CI OR 95% ClI OR 95% CI
Weigh oneself Ref. 1.25 0.82, 1.89 1.78 1.04, 3.07 1.71 1.10, 2.66
Wound checking Ref. 1.04 091, 1.12 0.91 0.54, 1.54 1.12 0.72, 1.75
Blood sugar Ref. 1.06 0.67, 1.68 0.71 0.39, 1.28 1.08 0.67, 1.75
Blood pressure Ref. 1.29 0.84, 1.98 1.12 0.65, 1.91 1.50 0.96, 2.35
Keeping diabetes diary Ref. 0.66 0.41, 1.07 0.86 0.48, 1.54 0.82 0.48, 1.54
Diet Ref. 0.73 0.33, 1.59 0.91 0.34,2.56 1.35 0.65, 2.81
Continuous outcomes Reference B 95% CI B 95% ClI B 95% CI
Score (0-6) Ref. 0.05 —-0.28, 0.39 -0.07 -0.50, 0.36 0.27 -0.09, 0.63

Notes: Results are adjusted for age, sex, education, participation in an educational program, and whether the participant received insulin or not. Predictors are dichotomized
with |= higher scores, 0= lower scores. Values significant at a level of P<<0.05 are given in bold.

Abbreviations: OE, outcome expectancy; TP, time preference; Ref., reference.

adherence scores (=0.27, 95% CI [-0.09, 0.63], P=0.14).
With regard to the single self-managing behaviors, these
individuals were more likely to monitor their body weight
(OR=1.71,95% CI[1.10,2.66]) and blood pressure (OR: 1.50,
95% CI1[0.96, 2.35], P=0.08) on a sufficiently regular basis.

Regression analysis: sensitivity analysis

The results of the sensitivity analysis are presented in
Table S2. The B coefficient of the product of outcome expec-
tancy and time preference, which predicted the sum score of
self-managing behaviors, was the only statistically significant
predictor ($=0.04, 95% CI [0.003, 0.07]).

Discussion
Using proxy questions on outcome expectancy and time
preference from a population-based study, we analyzed their
association with patients’ self management in patients with type
2 diabetes. The results suggest that high time preference is associ-
ated with lower overall self-management. However, the associa-
tions with most of the single behavioral aspects are only small,
and therefore the association only becomes significant when
summarized in a score. High outcome expectancy was associ-
ated with higher adherence rates, although only the association
with body weight monitoring was of statistical significance.
We argued that the association of outcome expectancy or time
preference with self-management depends on the expression of
time preference and outcome expectancy. Our results suggest
that individuals who combine high outcome expectancies with
low time preference actually have the highest adherence rates.
Time preference and outcome expectancy were negatively
correlated with each other. As we assumed the independence

of both, this was surprising at first. However, we know that
time preference is context dependent, and O’Donoghue and
Rabin"® pointed out that context equals an individual’s likes
and dislikes. Therefore, one possible explanation for the
correlation might be that our time preference measure partly
included a valuation of future health. Nonetheless, the results
showed that time preference and outcome expectancy had dis-
tinct effects on the association with patients’ self-management.
Individuals with a high outcome expectancy and low time
preference had higher adherence rates than those with one or
both values pointing in the opposite direction. Future studies
could examine the interaction of a behavior-specific outcome
expectancy and a behavior-neutral time preference measure.

The weak but steady association of time preference with
the diverse self-management behaviors is typical for reported
results on the association between time preference and health
behavior."" For example, whereas Morkbak et al'® found a
consistent and robust association of time preference with
smoking and physical inactivity, Takagi et al*' reported a very
small contribution of time preference in explaining health
behavior. The authors are not aware of any other studies
that examined the association between time preference and
the specific self-management behaviors targeted within this
study. Nonetheless, the significantly lower overall adherence
in individuals with high time preference showed that this
perceptional variance in patients is relevant for improving
adherence rates. Our finding that individuals who combined
low time preference with high outcome expectancy had the
highest overall adherence rate (Table 3) is in line with our
hypothesis, and the formulations were made by O’Donoghue
and Rabin."?
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Our analysis has some limitations. First, the data are
based on self-report and are therefore likely to suffer
from recall bias. Second, we had no information about the
patients’ literacy levels with regard to the self-management
behaviors. Therefore, there might be participants who did
not act as recommended simply because they did not know
better. However, we adjusted our models for participation in
a patient education program and thus hoped to have reduced
the literacy bias. Third, outcome expectancy was measured
with regard to general health behavior but applied to specific
self-management behaviors. Future study could profit from
behavior-specific outcome expectancy measures. Finally, we
are aware of the simplicity with regard to our time prefer-
ence measure and the resulting difficulty in ensuring a valid
representation of the phenomenon. However, the association
of time preference with age and education is in line with
the previous study.'® Furthermore, our approach follows the
example of Sloan et al'” by assessing health-related time
preference by a single item.

A general issue of studies that examine the association
between time preference and health behavior is that they
do not include “costs” in their model. Payoffs received in
the future might be related to higher transaction costs and
uncertainty. A common solution is to use a front-end delay
for all possible outcomes.'* However, health behavior study
is mostly based on the decision between the immediate and
certain costs (self-management) and uncertain larger health
threats (diabetic complications). Therefore, future studies
could profit from assessing the perceived costs of the respec-
tive health investments to further improve their models.

This study showed that time preference predictions
about patient self-management are dependent on outcome
expectancy, in line with the comments by O’Donoghue and
Rabin.” This has not yet been applied in other studies on
time preference and patient self-management. Based on the
results of this study, future study could profit from including
behavior-specific outcome expectancy when examining the
association of time preference with health behavior or patient
self-management.

Approaches to improve patient self-management by
overcoming self-control issues that might arise from time
preference are manifold. Sen et al®? reported an increase
in the adherence to daily blood glucose monitoring after
installing a lottery incentive with an expected value of US
$2.80 or US $1.40 per day. In another study, Gopalan et al**
reported that the enrollment in an incentive-based healthy
food program, ie, 25% cash back on healthy food purchases,

was significantly increased by text messages that pointed at
the positive health outcomes of healthy food. In combina-
tion, these studies support the idea that the effects of time
preference are interrelated with outcome expectancy. Other
successful approaches to overcome self-control issues with
regard to self-management include monthly interactive
reminders or social support through a prior selected adher-
ence partner.>** In conclusion, knowledge about outcome
expectancy and time preference could help to target improve-
ment in patients’ self-management.
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Supplementary materials

Table S| Logistic regression analysis to examine determinants and plausibility of outcome expectancy and time preference

Covariates Outcome expectancy Time preference
OR 95% ClI OR 95% CI

Age/10 years 091 0.76, 1.09 1.68 1.39, 2.04
Male 1.23 0.89, 1.71 1.04 0.75, 1.46
Education 1.03 0.74, 1.44 0.71 0.51, 1.00
Educational program 1.64 1.18, 2.30 0.87 0.61,1.22
Insulin 0.71 0.46, 1.08 1.34 0.88, 2.05
Plausibility question 2.69 1.93,3.77 4.38 3.01, 6.43

Notes: Values represent ORs and 95% Cls. Dependent variables are dichotomized with |= higher scores, 0= lower scores. Values significant at a level of P<<0.05 are given

in bold.

Table S2 Logistic regression analysis on the association between outcome expectancy, time preference, their product, and patient

self-management

Self-managing behavior

Predicting variables

Outcome expectancy Time preference OE x TP

OR 95% ClI OR 95% CI OR 95% ClI
Weigh oneself (= once per week =I) 1.31 1.02, 1.70 0.96 0.80, I.15 1.03 0.99, 1.08
Wound checking (= once per week =1) 0.95 0.73, 1.23 0.89 0.74, 1.07 1.02 0.98, 1.07
Blood sugar (= once per week =| or = daily 0.96 0.71, 1.29 0.84 0.67, 1.04 1.04 0.98, 1.09
when treated with insulin =I)
Blood pressure (= once per week =1) I.19 091, 1.55 091 0.76, 1.10 1.03 0.98, 1.08
Keeping diabetes diary (yes =I) 1.13 0.82, 1.57 1.07 0.86, 1.35 1.00 0.95, 1.06
Diet (yes =1) 1.21 0.77, 1.92 0.97 0.70, 1.33 1.03 0.95, I.11
Continuous intermediate outcomes B Cl B Cl B Cl
Score (0-6) 0.09 -0.10,0.28 -0.13 -0.27,0.01 0.04 0.003, 0.07

Notes: Results are adjusted for age, sex, education, participation in an educational program, and whether the participant received insulin or not. Predictors are scaled from
| to 4 with |= the lowest expression and 4= the highest expression of the respective predictor. Because the highest score of the combined variables should represent the
highest expected utility, TP was recorded from |= “very high time preference” to 4= “very low time preference” when combined with OE. Values significant at a level of

P<<0.05 are given in bold.

Abbreviations: OE, outcome expectancy; TP, time preference.
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