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A randomized study of values affirmation to promote interest in
diabetes prevention among women with a history of gestational
diabetes
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Charles P. Quesenberry Jr., PhD1, Jenna L. Ritchie, BAl, Geoffrey L. Cohen, PhD"2, and
Assiamira Ferrara, MD, PhD"1
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2Department of Psychology, Stanford University, Stanford, CA.

Abstract

Obijective: To test whether two interventions promote interest in diabetes prevention among
women with a history of gestational diabetes mellitus (GDM), who face high lifetime risk for
diabetes.

Research Design and Methods: We designed an email outreach message promoting an
existing preventive lifestyle program. The message incorporated values affirmation, a theory-based
intervention that can improve openness to health information but typically relies on a writing
exercise less practical in healthcare settings. In a 3-arm randomized study, 237 women with
elevated BMI and a history of GDM were randomized to read an outreach message containing
either no affirmation (control) or one of two affirmations, streamlined to remove the typical
writing exercise: either a values affirmation prompting reflection on any personal value, or a
parenting affirmation prompting reflection on caregiving-related values. Outcomes included
demonstrating interest in the lifestyle program (seeking information about it or intending to join)
and seeking publicly-available health information about diabetes prevention.

Results: Compared to control, participants randomized to the values affirmation more frequently
demonstrated interest in the lifestyle program (59.0% vs. 74.4%; adjusted relative risk [95% CI]:
1.31 [1.04-1.66]) and sought information about diabetes prevention (59.0% vs. 73.4%; 1.22 [0.97-
1.54]). The parenting affirmation yielded no significant differences in either outcome.

Conclusions: A streamlined values affirmation, designed for feasibility in a healthcare setting,
can promote interest in diabetes prevention among women at high-risk. Research is needed to
evaluate its effects on diabetes prevention program enrollment and clinical outcomes.

;Correponding author.
Co-senior authors.
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Prior presentations: Portions of this study were presented at the 39t Annual Meeting & Scientific Sessions of the Society of
Behavioral Medicine, April 11-14, 2018, New Orleans, LA.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brown et al. Page 2

Keywords

Diabetes mellitus; gestational diabetes; preventive health services; health communication; self-
affirmation

Introduction

Up to 14% of pregnant women in the U.S. experience gestational diabetes mellitus (GDM),
or glucose intolerance identified during pregnancy.l Compared to women without this
common complication, women with a history of GDM face 7-fold increased risk for
developing diabetes later in life.2 Elevated BMI increases this risk.® Screening for GDM is
universal, which presents a prime opportunity to identify patients at high-risk for diabetes
and promote lifestyle programs for weight management, healthy eating, and physical activity
to prevent diabetes after delivery.*

In healthcare settings, population management tools such as electronic health records
(EHRs), disease registries, and secure patient-provider email systems offer a platform to
promote preventive programs among the high-risk patients most likely to benefit from them.
Yet participation in diabetes prevention programs is persistently low: over half report
participation rates of less than 20%.° A critical barrier is that health promotion outreach is
often least effective among those for whom it is most relevant, leading to dismissal or
avoidance of preventive health information.5-8 Indeed, women with history of GDM often
perceive themselves as healthy and discount their diabetes risk once pregnancy is over.?

Self-affirmation theory provides an explanation for this paradox by asserting that people are
naturally motivated to maintain their self-integrity, or a sense of themselves as adaptively
adequate.810 The possibility of being at risk for disease can prompt avoidance of health
information because it threatens a self-perception of adequacy.8:11 Based on this theory, an
intervention known as values affirmation has been shown to increase openness to threatening
health information. The intervention typically involves an exercise in which people write
about important personal values unrelated to the threat, such as religion or relationships.12
Against the backdrop of a broadened view of the self and its psychological resources, the
threatening health message evokes less defensiveness.® Recent meta-analyses show that
values affirmation interventions can improve acceptance of health information, intentions to
engage in health behaviors, and health behaviors themselves.13-15 However, with notable
exceptions,16:17 most values affirmation interventions have been tested in student or non-
clinical samples rather than truly at-risk populations. Moreover, values affirmation
interventions typically rely on a writing exercise that is less practical in busy healthcare
settings and likely burdensome for wide-scale adoption.

Therefore, our goal in the “Patients Engaged in Prevention” (PEP) study was to create and
test a values affirmation intervention, feasible in clinical settings, to promote interest in
preventive lifestyle programs among women with elevated BMI and a recent history of
GDM. We used an intervention mixed methods study design!8 including 2 phases: 1) a
quantitative and qualitative development phase to design an affirmation intervention that
does not rely on any writing, followed by 2) a randomized study to test its effectiveness in
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promoting women’s interest in diabetes prevention. Outcomes of the randomized study
included demonstrating interest in an existing health system-based lifestyle program (i.e.,
seeking information about it or intending to join) and seeking publicly-available health
information about diabetes prevention.

Research Design and Methods

Setting and Participants

Kaiser Permanente Northern California (KPNC) is an integrated healthcare delivery system
whose 4 million members include 24% of the surrounding Northern California population.1?
Participants were racially and ethnically diverse women recruited approximately 4 years
after an index GDM pregnancy, who met initial eligibility criteria: current absence of
recognized diabetes, confirmed via EHR and the KPNC diabetes registry;2 elevated BMI
(25-40 kg/m2, or 23-40 kg/m? if Asian);2! age 18-50 years; no current pregnancy; and
ability to communicate in English. The Kaiser Foundation Research Institute Human
Subjects Committee approved this research.

To recruit diverse women with a recent (but not necessarily immediate) history of GDM, we
derived the cohort of potentially eligible participants from the GEM (“Gestational diabetes’
Effects on Moms”) cluster-randomized trial.22 GEM had identified all 2,480 women
diagnosed with GDM in a 1-year period from 2011-2012 across all of KPNC’s medical
facilities, which had been randomized to a usual care arm (22 facilities) or intervention arm
(22 facilities). As part of routine care offered by the Kaiser Permanente Regional Perinatal
Service Center, women in facilities assigned to the GEM intervention arm had been offered
an optional telephone-based lifestyle program directly after their index GDM pregnancy.
Half of those (i.e., approximately one-quarter of the total GEM sample) participated in the
optional program, which ended at 6 months postpartum. As GEM was a pragmatic trial
evaluating a program delivered on behalf of the health system, no consent was required to
participate in its evaluation. However, as part of a related survey,22 many women provided
contact and demographic information used here to recruit a diverse sample of participants
with similarly recent histories of GDM.

Intervention Development

Methods and results for an intervention development phase are reported in the
supplementary materials. Briefly, we conducted a survey and 6 focus groups approximately
4 years after participants’ index GDM pregnancy.23 Results led us to develop two
affirmations. The first was a standard values affirmation prompting participants to reflect on
a personal value, e.g., religion or relationships, unrelated to the threatening health domain.
Importantly, this affirmation was consistent with interventions found to be effective in
previous research which broaden the self-concept beyond the threatened domain.® Second,
given its importance to the target population of women with young children, we developed
an exploratory parenting affirmation that prompted participants to reflect on values related to
caregiving. Both affirmations were streamlined in the form of instructions encouraging
participants to reflect on their core values, without any writing.
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We conducted a 3-arm randomized study to test whether the values and parenting
affirmations, as compared to a no affirmation control condition, promoted participants’
interest in a health system-based lifestyle program for weight management, healthful eating,
and physical activity. The study setting, ethical approval, participant identification, and
eligibility criteria are as described above in Phase 1, with the exception that participants
recruited in Phase 1 were not eligible for Phase 2. Prospective participants received email
invitations to participate in an online study and were offered $15 for their participation.
Consenting participants completed a baseline survey to assess demographic characteristics,
current weight, presence of diagnosed pre-diabetes, and attainment of national guidelines for
accruing =150 minutes of moderate- to vigorous-intensity physical activity per week.2* The
baseline survey also assessed intention to join a health system-based lifestyle program using
an item adapted from Klein et al.:2> “In the next month, how likely are you to join a Kaiser
Permanente program to eat better, be more active, or manage your weight?” (5-point scale,
dichotomized as /ikelyvs. unlikely).

Following the baseline survey, participants were randomized by research staff to either the
values affirmation, parenting affirmation, or no affirmation control condition in a 1:1:1 ratio.
We used a covariate adaptive randomization procedure (minimization method)26-28 to
ensure between-condition balance on participant characteristics assessed prior to the
baseline survey via GEM or EHR data: GEM treatment arm (usual care and intervention),
BMI category (< 30 and = 30 kg/m?), race/ethnicity (minority and White), and educational
level (< 4-year college degree [e.g., high school or 2-year college degree] and = 4-year
college degree). Investigators and data analysts were blind to condition assignment. One
month post-baseline, participants received a link to read the outreach message corresponding
to their assigned condition and complete an outcomes survey.

Outreach message.—All participants were asked to “read the following secure email
message, which a Kaiser Permanente member like you might receive from her doctor on
kp.org,” the health system’s secure patient-provider email system. The main text of the
outreach message was identical across conditions and written at an 8™ grade reading level. It
described “Wellness Coaching,” a healthy lifestyle program accessible to all adult KPNC
members at no cost, which offers 1-on-1 telephone sessions focused on health behaviors
critical to diabetes prevention (e.g., weight management, healthy eating, and physical
activity).2% The message included information which could be perceived as threatening by
this group of at-risk participants, i.e., it described women’s risk for type 2 diabetes due to
their history of GDM and noted that this risk is especially high among those from racial/
ethnic minority groups. The main text of the outreach message also addressed multiple
potential determinants of engaging in preventive programs. Determinants were drawn from
the validated Theoretical Domains Framework, a synthesis of behavior change theories, and
linked to specific behavior change techniques (Table 1).30 The message ostensibly originated
from participants’ personal physician, a credible source of information, to increase positive
social influence.23

Conditions.—The main text of the outreach message was preceded by either the values
affirmation, the parenting affirmation, or no affirmation (control). Participants in the values

Med Care. Author manuscript; available in PMC 2020 July 01.


http://kp.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brown et al.

Page 5

affirmation condition were presented with two sentences prompting reflection on core
personal values; those in the parenting affirmation condition were presented with two
sentences prompting reflection on values related to caregiving. Participants in the no
affirmation control condition were presented only with the main text of the outreach
message.

Outcomes.—Participants completed outcome measures after viewing the outreach
message in their assigned condition. First, we assessed whether participants demonstrated
interest in the health system-based lifestyle program described in the outreach message. This
was a composite of whether participants a) intended to join a lifestyle program (as described
above at baseline, dichotomized as /ikely vs. unlikely); or b) sought information about it
(“After completing this survey, would you like to receive more information about Wellness
Coaching, a free Kaiser Permanente program to help members eat better, be more active, and
manage their weight?”; yesvs. no). For those who responded yesto the latter, a link to the
program website appeared onscreen immediately after completion of the survey. Across
conditions we observed a significant association between seeking information about the
program and intention to join: Compared to those who did not seek information, those who
sought information about the lifestyle program had over 20-fold higher odds of intending to
join a program, adjusted for intentions at baseline (adjusted odds ratio 27.71 [95% CI 6.5 to
117.93]). Given this association and evidence that self-affirmation influences distal target
behaviors,14 intentions and information seeking were combined into the composite outcome
of demonstrated interest in a lifestyle program, which corresponded to a positive response on
either indicator.

Second, we assessed whether participants sought publicly available health information about
diabetes prevention from the National Institutes of Health, or NIH (*After completing this
survey, would you like to receive information from the National Institutes of Health about
preventing diabetes for women who have had gestational diabetes?”; yesvs. no). Again, for
participants who responded yes, the requested link appeared onscreen immediately after
survey completion. The website contained information on diabetes risk after GDM and
preventive advice from the National Diabetes Education Program, a public health
information service jointly sponsored by the NIH and the Centers for Disease Control and
Prevention.

Process Measures.—We examined steps in the process of behavior change in response to
health messages.1314 As an indication of whether participants attended to the message, we
assessed how much of the message participants had read with a single item on a 6-point
scale (dichotomized as rnone/almost none/some vs. most/almost all/all of the message). We
assessed participants’ acceptance of the message using 3 indices developed in prior research:
1) persuasiveness (12 items, e.g., extent to which the message was “persuasive,”
“memorable,” “applicable to my life”; a =.91);31:32 2) derogation (4 items, e.g., extent to
which the message was “misleading,” “exaggerated”; a. =.73);33:34 and 3) threat (7 items,
e.g., “The message made me feel [upset, guilty]”; a =.90).3435 Message acceptance items
were rated on 7-point scales from not at all (1) to very (7), with higher mean scores
corresponding to greater persuasiveness, derogation, or threat. As an indication of the degree
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to which participants were affirmed, we assessed self-integrity using a 5-item measure (e.g.,
“On the whole, | am a capable person”; a =.90) modified with the scale’s author to exclude
3 items more relevant to moral than adaptive adequacy.3® Items were rated on a 7-point scale
from strongly disagree (1) to strongly agree (7), with higher mean scores corresponding to
greater self-integrity. Additional qualitative data collection and results are described in the
supplementary materials.

Statistical Analysis.—Analyses using SAS 9.3 (Cary, NC) followed adapted intent-to-
treat procedures by including all eligible participants who completed the intervention and
outcomes survey and thus were exposed to the outreach message in their assigned condition,
regardless of how much of the message they read. We excluded 13 ineligible participants
who reported at baseline that they either were not parents of a child <18 years or were
already participating in a lifestyle program. The analytic sample size of 237 yielded 80%
power to detect a pairwise difference in mean self-integrity score of at least .45 standard
deviation units, which does not reflect the potential added precision resulting from covariate
adjustment (2-sided #test, a=.05). To compare each affirmation to the control condition, we
used analysis of covariance and log binomial models to estimate relative risks (RRs).
Analyses adjusted for variables used in the randomization scheme, i.e., GEM treatment arm,
BMI category, race/ethnicity, and education.3” Analysis of the composite outcome, which
incorporated participants’ intentions at follow-up, further adjusted for intentions at baseline.
Additionally, because half of the GEM-derived sample had been offered a lifestyle program
as part of optional routine care 4 years earlier, directly after their index GDM pregnancy, we
conducted sensitivity analyses by including an interaction term for GEM treatment arm by
assigned condition; and, if significant, by repeating the main analysis stratified by GEM
treatment arm.

Figure 1 shows the flow of participants through the study. The number of eligible
participants who could not be reached for the intervention (i.e., who were not exposed to the
outreach message in their assigned condition) did not differ across conditions (n= 10
[10.2%], 13 [13.7%], and 13 [10.2%] in the values, parenting, and affirmation conditions,
respectively; P=.80). Baseline characteristics of the analytic sample likewise were
comparable across conditions (Table 2).

As shown in Table 3, exposure to the streamlined values affirmation promoted participants’
interest in preventive programs. Compared to control, those randomized to the values
affirmation more frequently demonstrated interest in a lifestyle program (59.0% vs. 74.4%;
RR 1.31 [95% CI 1.04 to 1.66]; £=.02) and more frequently sought NIH information about
diabetes prevention (59.0% vs. 73.4%; RR 1.22 [0.97 to 1.54]; £=.09), although the latter
did not reach significance. In contrast, as compared to control, those randomized to the
parenting affirmation demonstrated interest in a lifestyle program (59.0% vs. 67.5%; RR
1.19[0.94 to 1.50]; £=.15) and sought information about diabetes prevention (59.0% vs.
62.5%; RR 1.05 [0.82 to 1.36]; £ =.69) at more similar rates.
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In sensitivity analyses, the GEM treatment arm by condition interaction was not significant
for the first outcome, demonstrated interest in a lifestyle program (P =.72). The interaction
was significant for the second outcome, seeking NIH information about diabetes prevention
(P=.02). Subsequent analyses stratified by GEM treatment arm indicated that, as compared
to control, both the values affirmation (46.3% vs. 73.8%; RR 1.58 [95% CI 1.08 to 2.32]; P
=.02) and parenting affirmation (46.3% vs. 69.1%; RR 1.51 [1.02 to 2.23]; P=.04)
improved information seeking behavior for those who had been in the GEM usual care arm.
In contrast, neither the values affirmation (73.0% vs. 73.0%; RR 0.96 [0.73 to 1.27]; P=.78)
nor the parenting affirmation (73.0% vs. 55.3%; RR 0.76 [0.54 to 1.07]; A= .11) improved
information seeking for those who had been in the GEM intervention arm.

Process measures showed that, as compared to control, participants randomized to the values
affirmation attended to the message at similar rates (68.0% vs. 76.0%; RR 1.12 [95% CI
0.92 to 1.37]; P=.26). In contrast, as compared to control, those randomized to the
parenting affirmation more frequently attended to the message (68.0% vs. 86.3%; RR 1.27
[1.06 to 1.51]; P< .01; Table 3). All other process measures were comparable across
conditions (Table 3).

Discussion

In this randomized study, women at high risk for diabetes were 31% more likely to
demonstrate interest (i.e., seek information or intend to participate) in a health system-based
preventive lifestyle program after being exposed to a streamlined values affirmation. Given
that most diabetes prevention programs report participation rates of less than 20%,°
innovative strategies are needed to promote such programs to the high-risk patients who may
benefit from them most. This study adds to the evidence base for theory-driven, empirically-
tested interventions capable of promoting patients’ interest in preventive programs.

As compared to an active control condition, the streamlined values affirmation developed
here increased the proportion of participants who demonstrated interest in a preventive
program by 25%; it also increased the proportion who sought NIH information about
diabetes prevention by 24%, although the latter did not reach statistical significance. We
observed these effects despite finding that participants randomized to the values affirmation
reported no differences in attention to or acceptance of the outreach message as compared to
control, nor differences in self-integrity. Like others, this study leaves unanswered questions
about the mechanisms by which values affirmation interventions influence intention and
behavior.14 Research is needed to identify mediators responsible for such outcomes,
particularly in adult (vs. student) samples.13

Despite garnering greater attention to the outreach message, participants randomized to an
exploratory parenting affirmation demonstrated no significant differences in outcome and
process measures as compared to control, with only a slight, non-significant difference in
self-integrity. Parents may consider family as a domain in which they are usually able to
excel and feel in control; and being a good parent as a domain important to their identity,
despite also being a source of negative feedback (Fotuhi O, Cohen GL, unpublished
observations, 2013). Family-related affirmations thus may engender negative as well as
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positive reactions.38 The values affirmation may have been better able to invoke positive
aspects of the self, uncomplicated by the “double edged sword” of parenting. Although it
seems intuitive to affirm parenting, it may backfire since it is in the domain of threat,
narrowing people’s focus on the provoking threat.8 Because parenting is relevant to
pregnancy, and pregnancy was the source of increased diabetes risk due to GDM, this may
have dampened the parenting affirmation’s impact.

The brief and “passive” affirmation tested here yielded results consistent with those of more
writing-intensive values affirmation interventions shown to improve diabetes risk
assessment, physical activity, and patient-provider communication.16:17:39 Given its
simplicity, the intervention described here—a simple two-sentence affirmation without the
typical writing exercise, embedded in an outreach message feasible for large-scale
distribution via email—may be practical to implement in health systems equipped for
population-based outreach. Future research could examine whether additional modalities
(e.g., text message) or repeated outreach could enhance the effectiveness of this intervention
by increasing exposure to affirming content.

Study strengths include the randomized design; active comparison group; and clinically
important sample. Additional strengths include our use of theory to develop the affirmations
and the main text of the outreach message; and our use of a standard taxonomy of behavior
change techniques to document intervention content. Limitations include, first, that the
outreach message was lengthy (given inclusion of multiple behavior change techniques) and
was situated in a research context rather than an actual encounter with a physician. A
shorter, interactive message delivered directly from a physician could have greater impact;
this could be examined in future research. Second, this initial study did not examine actual
program participation, given the limited scope and sample size. Third, the streamlined values
affirmation did not impact self-integrity—perhaps due to using a streamlined affirmation,
rather than a traditional writing-based affirmation. Yet the affirmation was designed to
reduce threat, which leads to defensive disengagement; and results indicate the affirmation
had its intended impact of reducing disengagement. Controlled studies should determine
whether the streamlined affirmation actually leads to greater reflection on values; and
whether its mechanism of action differs from that of a writing-based affirmation. A final
consideration is that the study participants were previously identified in GEM, a pragmatic
trial among women diagnosed with GDM in a 1-year period (rather than a traditional trial
among research volunteers). However, we balanced GEM treatment arm across conditions
and controlled for it in analyses. We further tested for interactions between GEM treatment
arm and condition as assigned here. We found no evidence that the GEM intervention arm
primed participants’ receptivity to the affirmations tested here. Instead, it was among those
who had been in the GEM usual care arm—a “naive” subgroup not previously offered a
lifestyle program after their index GDM pregnancy—that the affirmations improved NIH
information seeking by over 50%. Larger studies should confirm these effects in other
patient populations and healthcare settings.

In sum, a streamlined values affirmation, designed to be feasible for large-scale
implementation in a clinical setting, can promote interest in programs to prevent diabetes
among women with elevated BMI and a history of GDM. Future research is needed to
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evaluate whether benefits translate into changes in actual diabetes prevention program
enrollment, program retention, and clinical outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Flow of participants through the Patients Engaged in Prevention (PEP) study
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Table 2.

Baseline characteristics by condition among participants with a history of gestational diabetes: The Patients
Engaged in Prevention (PEP) study

Condition
Values affirmation  Parenting affirmation Control
(n=79 (n =80) (n=78)
Mean SD Mean SD Mean  SD
Age, years 38.1 5.0 37.7 5.0 37.7 45
BMI (kg/m?) * 30.2 55 314 6.7 312 70
n % n % n %

Racial/ethnic origin

Asian/Pacific Islander” 28 354 29 36.3 28 35.9

Latina 11 13.9 11 13.8 12 154

Non-Hispanic White 31 39.2 28 35.0 27 34.6

Other? 9 11.4 12 15.0 11 141
Educational level

< 4-year college degree 32 40.5 33 41.3 35 44.9

> 4-year college degree 47 59.5 47 58.8 43 55.1
Household income

< $50,000 8 10.1 12 15.0 17 218

$50,000 to $99,999 28 35.4 23 28.8 21 26.9

= $100,000 31 39.2 36 45.0 30 385

Missing 12 15.2 9 11.3 10 12.8
Employment status

Full-time 50 63.3 45 56.3 48 61.5

Part-time or student 12 15.2 9 11.3 10 12.8

Not employed outside the home 17 215 26 325 20 25.6
Married/living with partner 70 88.6 76 95.0 67 85.9
Children in household

1 16 20.3 15 18.8 12 15.4

2 36 45.6 35 43.8 40 51.3

23 27 342 30 375 26 333
Meets physical activity recommendations * 14 17.7 21 26.3 13 16.7
Pre-diabetes 25 316 31 38.8 29 37.2
Hypertension 15 19.0 15 18.8 7 9.0
GEM treatment arm

Usual care 42 53.2 42 52.5 41 52.6

Intervention 37 46.8 38 475 37 47.4
Intention to participate in a lifestyle program (% /likely) 16 20.3 17 21.3 22 28.2

GEM: Gestational Diabetes’ Effects on Moms trial.

*
n=1missing.
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7Ln: 1 Pacific Islander.

Jtn: 14 African American, 15 multiethnic, and 3 unknown.

Baseline characteristics were comparable across conditions (P-values > .14).
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