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A vast body of literature suggests that memory for medical advice is alarmingly poor. In one
study, Bober et al. revealed that recommendation recall for breast/ovarian cancer risk counseling
hovered between 20% and 30% on average.' Similar results were reported by Pickney et al. as
well as Leukowich and Haneline, who reported approximately 30% recall among patients with
osteoporosis® and those with chronic back pain,’ respectively. Studies reporting these low recall
rates also suggested that poor recall is associated with decreased adherence to treatments, which
can have a negative impact on treatment outcomes.* > This trend appears to hold true for the
contents of therapy as well. Preliminary research in the field reveals incredibly low recall rates for
therapy.®” Chambers found that insomnia patients forget at least one-third of recommendations
in therapy, and it was noted that certain types of recommendations yielded even lower recall
rates of approximately 13%.% Lee and Harvey found that patients recall 19.6% to 36.9% of therapy
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points listed by therapists from one session to the next and noted a positive correlation between
patient recall and treatment outcome.” Though a casual relationship has yet to be empirically
established, this finding suggests that enhancing memory for the contents of therapy might play
a key role in improving treatment outcomes.

One promising intervention for improving a patient’s memory for treatment is cognitive
support. The core principal of cognitive support is the manipulation of the external context
in order to support the internal processes during the encoding and retrieval of memories."
A well-established literature exists demonstrating that memory impairment can be improved
with the use of this technique."! While there are many different forms of cognitive support,
the present study focuses on three in particular—repetition, application, and evaluation—as
conceptualized by Harvey et al.'* Repetition involves rote memorization to further rehearse and
strengthen the memory trace."” Application deepens encoding by applying an abstract concept to
a concrete situation.'* Finally, evaluation involves unpacking information and looking for causal
connections to deepen encoding.”” Although much research points to such strategies as effective
methods of improving learning and memory, such techniques have yet to be empirically tested
in a therapeutic context.'®!” !

Another potential intervention is to incorporate text messaging as a supplement to
treatment efforts, thereby reinforcing treatment information. Given the efficacy and widespread
use of cell phones among teens and adults,” many are turning to mobile platforms, such as
text messaging, to supplement healthcare interventions, increase proper self-management and
adherence, educate and raise awareness, and provide preventative care. While the research in
this field is still relatively new, studies so far have shown some promising results. For example,
studies with diabetes management and smoking cessation have shown that the text messages
do in fact increase adherence and treatment efficacy.””?' Additionally, the participants in these
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studies reported that they found the text messages to be helpful and would have continued to
receive them if given a choice.

While cognitive support and text messaging both have potential to improve memory and
treatment outcomes, these are areas of research in need of further exploration. The present study
begins to examine whether the combination of cognitive support delivered via text messages can
be an effective method of improving patient memory for therapy and, consequently, improve
treatment outcome in a sample of patients endorsing a range of depressive symptoms. The rationale
for examining memory in the context of depression is twofold. First, major depression is a highly
prevalent mental illness and is associated with profound impairment to daily functioning.”
Second, there is much evidence revealing that cognitive impairment, including memory deficits,
is associated with depression.”>**** Given that poor memory can impact treatment outcomes
(as mentioned earlier), addressing the issue of memory in depression may be of particular
importance.

The aims of this study are twofold: (1) to examine if the use of cognitive support delivered
via text messages improves memory for the contents of therapy and (2) to examine if cognitive
support delivered via text messages is associated with improvements in treatment outcomes.
For the first aim, it is hypothesized that participants who receive cognitive support via text
messages will recall more therapy content than controls. For the second aim, it is hypothesized
that participants receiving cognitive support via text messages will see a greater improvement in
treatment outcomes. In other words, there should be a greater reduction of depressive symptoms
in the experimental group compared to the control group.

I. Methods

Participants enrolled in a two-week long study and were randomly assigned to one of two
conditions. The participants were all undergraduate UC Berkeley students who received class
credit for their participation. By summer’s end, eight individuals had completed their participation
in this study.

A.  Participants

The participant pool was comprised of undergraduate students at the University of California,
Berkeley (target N=80). In order to participate in this study, each student must own a cell-phone
and provide informed consent to receive text messages from the study. Additionally, as tasks in
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this study are unsupervised and administered entirely online, a prescreening is administered
to assess for suicidality. Participants were provided with a link to complete the Inventory of
Depressive Symptoms (IDS) online; any participants presenting with suicidal ideation or intent,
by endorsing a response of two or three for Question #18 on the IDS, were excluded from the
study and offered referrals to seek psychological services.

B.  Procedure

Following the prescreening, eligible participants enrolled in a two-week long “text intervention,”
in which they are randomly assigned to one of two conditions: (1) the cognitive support text
condition (CST) or (2) the placebo text condition (PT). All questionnaires and tasks in this study
were administered online through Qualtrics, an online survey platform commonly used for data
collection, and all text messages were sent through a secure Google Voice number. On the first
day, participants in both conditions read a lesson on Harmful Thought Patterns, completed a
demographic questionnaire, and filled out an inventory about their typical cell phone usage.
The latter was incorporated to collect information about average cellular usage including text
messaging habits and the use of other applications such as e-mail, games, and social media. The
lesson on harmful thought patterns was adapted from Feeling Good*® and delivered in two parts.
In the first half, participants were presented with definitions for twelve harmful thought patterns.
In the second half, alternative patterns of thinking for each harmful thought were presented.

The “text message intervention” began the next day (Day 2). The intervention consisted
of six text messages. Participants received one text message every other day over the period of
11 days. In the CST condition, the text messages provide a variety of cognitive support for the
contents of the lesson on Harmful Thoughts. As such, 36 unique text messages were designed,
encompassing three variants for each of the 12 thinking traps. This way, participants received, in no
particular order, two doses each of repetition, evaluation, and application for six unique thinking
traps. To control for possible confounding effects of simply receiving a text message, a control
group received placebo text messages designed to match the CS texts on various characteristics
including structure, length, punctuation, framing, and tone. The content of these messages,
however, differed—either providing the participants with other health-related facts regarding
sleep, physical exercise, and nutrition, or logistical information about their participation in the
study. 36 such placebo messages were crafted for this purpose. See Table 1 for examples of each
type of CS message and their counterpart placebo text messages.

At the end of the two-week period, participants were once again evaluated for their
depressive symptoms using the IDS and also completed both a free and cued recall task to evaluate
their memory for the lesson’s content. In the free recall task (Appendix A) they were given five
minutes to write down everything they could remember from the lesson two weeks prior. The
cued recall task was a fill-in-the-blank activity (Appendix B) in which they were provided a
word bank and instructed to fill the blanks with the correct harmful thought pattern. Finally,
participants completed a text message acceptability questionnaire to assess the helpfulness,
likeability, and acceptability of using text messaging in therapy (for a list of these questions, refer
to Appendix C).

26 David D. Burns, Feeling Good: The New Mood Therapy. New York: HarperCollins Publishers Inc., 2012.
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Thinking Trap #1: All-or-Nothing | Hi <participant’s name> - Don"t
Thinking. <Participant’s name>, | forget to complete the exit survey
you are a straight-A student, but | at the end of the study. You will
one day, you get a B and think, | receive the rest of your credit
“Now I am a complete failure.” | when you do. If you have any
What is an alternative thought questions, you can email the

o e TNETEY .

Table 1. Side-by-side comparison of the CS and placebo texts (left top: CS Repetition, left
middle: CS Application, left bottom: CS Evaluation)

Appendix A: Free Recall Task Instructions

Think back to the lesson you learned about Harmful Thinking two weeks back. In the space provided
on the next page, write down what you remember as being the most imporant take-home message of
that lesson. You have 5 minutes for this task. Please take the entire 5 minutes so that you record every
point you remember.
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Appendix B: Fill-in-the-Blank Cued Recall Task

Insdructisns: v the word bank o Belp vou 0l in the blanks in the stsdrmenis berlow,

P TIFHNE L=  E
All or Sonhing Thimlnng  [heqeadihrmg cht Pasoww o ool Brasanmg B ervacer TRlIrg
lampi g e Comlaniern Lol b W o labeiag Vgt b gber W umpalen  Weslsl § A0y
Mime Arwdog [hrrpr=crairatian Frocasimsier Shouicd Fewr—a=in

Thinking Traps
L

o,

i

means that you soc thengs in hlsck or whole sech that smthing lom then perfoct m
faidare. {All-or-Nothong}
Socng & nogabng ovent as a indicaton Sat everythesg m hed mcem vou are cngageng m
. (Crergenoraliraton)
inm e of harmiul thanking in whick s wingls nogative detai] booomes the most
imporiant, amd you foom om that to the exclusion of cverythong clse. (Mental Filber)

micans thal for o reason of another, the pood thengs the! happon don't count.
oven if most gveryday exponenoes ae positve, | Disqualifyamg the Posttee)

Imterpreting things nogatively, oven if there i no evidenor 3o support the imerpeciatson i called

[ hamming o Conc lusiofia)

18 u bmrmbal though! i which you think somssonc doscen™ thisk well of vou,
without sctaally findsag ot for sure. (Mind Reading)

Whan you think thangs will barn out badly and focl that your thoughts are comploichy socurasc,
WO BT ENEREIAE 1 . (Fartune Telling)

15 o 5y of harmiul thought that Tesds you plece o lof of mportance on some
things, and very liftle om others (alss ksomm an the “bimoculer tnck™) [Magecfication or
Biniraisaton|
When you heve vy masianet Uharl | your Begative emotins necessarily rellect fhe
way U really are. (Emotiosal Reasoning)

in  type of harmiul thought that, when direcied wreands younell couses puih, sl
when direciod lowards others cmsses anger, Mustralion, and resemment [Should Setemena)

As extremne form of everpencralization s called {Labeling or Wnlabelmg)

means that you see yourse]] resprmible for bl tangs thet happen, cven i v
have limle s do with them, (Poronalisatsmn)

36
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Appendix C: Acceptability Questionnaire

1. Please indicate to what extent you read the text messages you received.

2. Please indicate how helpful it was to receive the text messages asking you to recall the content
of the CBT lesson (e.g., asking you for advantages or disadvantages, or presenting a real-world
situation).

3. Please indicate how helpful it was to receive the text messages that reminded you of a specific
point from the CBT lessons (e.g., giving you the definition of a specific automatic thought).

4, How useful do you think these text messages were in helping reduce your depression
symptoms?

5. To what extent did vou like receiving these text messages?

6. To what extent did vou find the content of these text messages to be interesting?
7. To what extent do you think it would it be acceptable to you if a therapist gave you these kinds

of text messages after each session?

8. Please indicate how many text messages reminding you about the content of CBT lessons vou
would prefer to receive per week.

9. Overall, to what extent would you recommend that we pursue text messaging as a way
remind people receiving CBT about what they learned?

II. Results

A.  Participant Characteristics

At the end of the summer, eight participants had completed the study, four in the cognitive
support text condition and four in the placebo text condition. Participant characteristics did not
differ significantly between conditions.

B.  Means of Recall Rates and Changes in Depressive Symptoms

T-tests were performed to look for differences between the two conditions. For our first aim,
independent sample t-tests were used to look for any significant differences between the cognitive
support and control groups in their recall of therapy contents. For our second aim, independent
sample t-tests were again used to look for any significant differences between the two groups
regarding changes in depressive symptoms. Preliminary analyses, as summarized in Table 2,
showed no significant results or trends.
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i CS Control l
: n=4 n=4 : - L =

Recall
Outcomes
Free Recall 1.31(1.60) 1.63 {0.60) -0.37 6 0.73
! Cued Recall 10.75 (7.14) 11.25(4.50) 0.12 6 0.91

Ouicome
Measures
(Pre-Post)

400 (5.89) 1025(3.30)  -1.85

Table 2. Preliminary Results: recall and depressive symptoms

III. Discussion

A. Conclusions

No conclusions about trends or significant results can be made based on the preliminary data
given the small sample size at the time. When data collection is complete, we would hope to see
improvements in depressive symptoms and higher rates of recall among the cognitive support
group, as postulated earlier.

B.  Limitations and Future Directions

The present study is limited by a few different factors. First, all the participants were selected
amongst a pool of undergraduate students, which may impact the generalizability of our results.
Second, while participants’ depressive symptoms were assessed at the beginning and the end of
the experiment, the participant pool was not limited to a clinically depressed population or to any
specific range of depression scores. As such, it is possible that the effectiveness of the text message
intervention was either diminished or enhanced depending on the participant’s ability to relate
to the information in the lesson. Prospective studies would need to be conducted to assess the
effectiveness of such an intervention with a more representative sample, perhaps within a clinical
setting. Additionally, research targeting the mechanisms behind poor memory for professional
medical and psychological advice is needed, so we might improve upon our current techniques
and more optimally incorporate technology and any other resources in delivering therapy in the
future.
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