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Abstract

Background: Medication nonadherence remains a significant public health problem, and efforts 

to improve adherence have shown only limited impact. The tailoring of messages has become a 

popular method of developing communication to influence specific health-related behaviors but 

the development and impact of tailored text messages on medication use is poorly understood.

Objectives: The aim of this paper is to describe an approach to developing theory-based tailored 

messages for delivery via mobile phone to improve medication adherence among patients with 

diabetes.

Methods: Kreuter’s five-step tailoring process was followed to create tailored messages for 

mobile phone delivery. Two focus group sessions, using input from 11 people, and expert review 

of message content were used to adapt the survey instrument on which the messages were tailored 

and edit the developed messages for the target population.

Results and conclusions: Following established tailoring methods a library of 168 theory-

driven and 128 medication-specific tailored messages were developed and formatted for 

automated delivery to mobile phones. Concepts from the Health Belief Model and Self-

Determination Theory were used to craft the messages and an algorithm was applied to determine 

the order and timing of messages with the aim of progressively influencing disease and treatment-

related beliefs driving adherence to diabetes medication. The process described may be applied to 

future investigations aiming to improve medication adherence in patients with diabetes and the 

effectiveness of the current messages will be tested in a planned analysis.
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Background

A variety of interventions have been developed using communication theory to promote 

health behavior change. Many of these interventions have used targeted messaging whereby 

a particular patient population (defined by their age, disease, etc.) received the same type of 

message aimed at eliciting a particular behavior based on that group’s shared 

characteristics.1 Over time, methods have become more focused, narrowing the emphasis 

from population-level factors to tailoring according to characteristics that reffect more 

proximate determinants of health behaviors, such as beliefs about the risks and benefits of 

treatment. By tailoring, behavioral interventions may highlight condition and treatment-

specific influences that are most personally relevant to each subject with a clear, 

personalized goal in mind.

The general approach to tailoring health communication is to create messages that are 

individualized for each recipient based on information collected about that user via survey. 

This information can be used to create original messages or can be added to pre-existing 

material. Common survey elements used to tailor health communication include the 

participant’s name, age, gender, race, family structure, and details related to the outcome of 

interest (e.g. potential consequences of inadequate disease management and the benefits of 

adhering to self-management plans). These characteristics are strategically placed into a 

message with the aim of influencing behavior by creating a piece of communication that 

appears to be relevant only to the recipient.

The foundation for tailoring messages rests on information processing theory, which 

suggests that people are more likely to process information thoughtfully when they perceive 

that information to be personally relevant.2 A prominent example of such a theory, the 

Elaboration Likelihood Model (ELM) posits that separate routes of information processing 

(peripheral and central) influence how information is managed and is based on the 

individual’s need for cognition and motivation.2 The benefits of more elaborated processing 

include longer message retention and an increased likelihood of permanent attitude change.3 

Therefore, applying ELM, the benefit of tailoring health communication is the improved 

odds of capturing users’ attention through individualization that will increase the likelihood 

of thoughtful consideration of message content and ultimately a greater impact on health 

behavior.

Message tailoring has shown promise as a mechanism for effectively promoting individual 

health behavior change. Reviews of tailored health interventions have concluded that 

tailoring is useful in a variety of areas including smoking cessation, physical activity, dietary 

change, and preventative screening.4–16 Tailoring has also been applied successfully to the 

problem of medication nonadherence: the inability to take medications as prescribed by a 

health care provider, which may be either intentional (due to motivational or perceived 

issues) or unintentional (forgetfulness). Positive applications of tailoring to medication 

adherence have been observed among patients with hypertension, schizophrenia, 

hyperlipidemia, and asthma.17–23 However, the vast majority of these studies were 

conducted using either print or computer-based materials, limiting their reach and 

effectiveness. Adherence problems are also common among people with diabetes, resulting 
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in inadequate physiological control and a higher risk of complications.24–26 Unfortunately, 

interventions focused on improving diabetes medication adherence have had only limited 

success.27 effective interventions for diabetes medication adherence support likely require 

an individualized approach addressing each patient’s array of health beliefs and other 

limitations – a problem for which tailored health communication may be ideally suited.

Recently, mobile phone messaging has been increasingly used in tailoring studies. Mobile 

phones are nearly ubiquitous and could be an effective channel for improving self-

management support between face-to-face interactions with clinicians.28 Most studies 

focused on improving medication adherence using mobile phones have been limited to 

improving unintentional nonadherence through reminder messages, and results of these 

investigations have been mixed in terms of the effect on medication use.29–34 However, a 

limited number of studies have incorporated the tailoring of health messages into 

interventions focused on medication nonadherence. Petrie and colleagues (2012) showed 

improved medication adherence to controller inhalers among adult patients with asthma by 

text messaging subjects from 1 to 3 times daily over 18 weeks.35 Several recent studies have 

combined mobile phone adherence reminders and tailored messages addressing patients’ 

beliefs associated with intentional nonadherence. For example, using an intervention called 

“Sweet Talk”—a tailored text messaging support system for patients with type 1 diabetes—

Franklin and colleagues (2006) observed improvements in self-reported adherence to 

diabetes medications after 12 months.36 Such results suggest that tailored text 

communication could improve diabetes-related adherence, but additional testing is necessary 

to confirm and expand on our understanding of how this messaging channel may be most 

effectively applied. The aim of this paper is to describe an approach to developing theory-

based tailored messages that can be delivered by mobile phone to improve medication 

adherence among patients with diabetes.

Methods

Kreuter’s five-step process of tailored message development was used to produce a library 

of messages addressing various contributing factors to nonadherence and an algorithm for 

individualizing each patient’s series of messages while customizing this approach for mobile 

text messaging delivery.5 This process included the following steps as suggested: problem 

identification, assessment tool creation, message creation, message storage, and tailoring 

algorithm development (Fig. 1).5 The following section describes the processes taken to 

fulfill these steps for developing the message library for a diabetes adherence support 

intervention. This study was approved by the Institutional Review Boards at both the 

University of Michigan and Mercy Health Partners (Muskegon, MI).

Problem identification

Recognizing that diabetes medication nonadherence was an important contributor to poor 

outcomes, Lakeshore Health Network (“Network”), a physician hospital organization with 

over 300 primary care and specialty physicians, began exploring potential solutions in 2011, 

including a community-wide medication adherence awareness campaign focusing on 

consumer engagement. The network prioritized strategies using information technology in 
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order to improve self-management support in a way that would be potentially cost-effective. 

Tailored health communication supporting adherence and delivered via text messages 

appealed to the community’s health leaders, who partnered with researchers at the 

University of Michigan to develop such an approach.

To clearly define the problem, it was critical to first understand the specific factors 

impacting diabetes patients’ adherence behavior. Two theories of health behavior were 

chosen to establish a framework for understanding the processes determining diabetes 

medication use. Self-Determination Theory (SDT) suggests that people are driven by 3 

essential needs: competence, relatedness, and autonomy. The pursuit of these needs is 

reffected in a continuum of motivation, ranging from amotivation to intrinsic motivation, 

where the latter is completely selfdetermined.37 Evidence suggests that the likelihood of 

long-term maintenance of behavior change is increased if one is intrinsically motivated 

rather than influenced by external forces.38,39 For example, individuals may take 

medications initially because physicians tell them to do so. Over time, continuing to take 

medications is likely a decision based on internal motivation that includes an implicit 

balancing of benefits and costs to the user. Ultimately, medication taking may become habit; 

however, adoption of such a behavior may be a process for some and, as such, requires that 

messages encouraging the behavior guide the patient along the way rather than forcing 

change upon them. Applied to medication-taking, Self-Determination Theory concepts have 

been found to be related to this behavior: evidence suggests that autonomous self-regulation 

and perceived competence each play an important role in the ongoing taking of 

medication.40

The Health Belief Model (HBM) has been extensively applied to a variety of health 

behaviors including medication adherence. Using the model, studies of adherence have 

identified numerous barriers that contribute to inadequate medication use and several health 

beliefs (perceived susceptibility, severity, and benefits) have been predictive of this 

behavior.18,41,42 At its core, HBM posits that a health-related action will be taken if a person 

believes that a negative health condition can be avoided through that action, the behavior is 

likely to result in a positive outcome, and they can successfully execute the intended 

behavior.43 In the context of medication use, the likelihood of an individual taking their 

medication may then be increased if they believe that they are susceptible to a specific 

condition, believe that condition would have serious potential consequences, believe that 

taking the medication would reduce the probability or severity of the condition, and 

understand that these benefits outweigh any costs of or barriers to taking the medication. 

Additionally, the likelihood of taking the medication would be increased if the individual 

believed in their ability to take it as directed and may also be improved if triggers to taking 

the medication (such as symptoms or encouragement) are introduced. Multiple studies have 

observed the role that HBM constructs may play in the medication-taking process, 

suggesting that levels of each of the incorporated concepts may be predictive of resulting 

adherence or nonadherence.44–49 Applying this model allows the crafting of messages to be 

based on the particular constellation of beliefs for individual patients and the level of belief 

individuals have in each construct.
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Assessment tool creation

Initial concepts and items in the assessment tool—The first step in message 

development is the selection of a proper survey to capture patient characteristics that can 

guide the tailoring process. In the current study, the tailoring process was guided by 

instruments incorporating Self-Determination Theory and the Health Beliefs Model (Fig. 2).

Concepts related to Self-Determination Theory were captured using the Treatment Self-

Regulation Questionnaire (TSRQ) and the Perceived Competency Scale. The concepts of 

motivation and support as measured in the TSRQ have acceptable internal consistency 

(Cronbach’s α > 0.80) and validity has been verified in diabetes.50,51 Perceived competence 

was measured using items from the Perceived Competence Scale, allowing messages to be 

based on initial competence that can be adjusted over time. Cronbach’s a for this scale is 

0.94 and support for its construct validity has been demonstrated.52

The extensive application of Health Belief Model (HBM) to health behaviors has produced 

validated survey instruments specific to conditions and modes of treatment. We used a 

diabetes-specific instrument developed by Given (1983), and then by Becker and Janz 

(1985), to capture diabetes and treatment-related health beliefs.41,53 The Cronbach’s α 

ranged from 0.70 to 0.89 depending on the domain of the scale and content validity was 

verified by a separate study.53,54 Using this instrument, 4 HBM concepts were assessed 

including perceived disease severity, susceptibility to negative outcomes, benefits of 

medication use, and barriers to medication use.

In addition to these theory-driven items, 2 other domains of questions were added to the 

instrument to more deeply tailor the messages. The subject’s name was used in every 

message and their age was used sporadically. In addition, we included details about the 

subject’s current diabetes medications, including the name of the medications (as written on 

the bottles), number of times taken each day, number of pills taken at each dose, and time of 

day the medication was to be taken. This information was used to time text message delivery 

and craft messages that would be specific to each subject’s treatment (benefits, safety, and 

mechanism of action). The name of medications was also included in some theory-driven 

messages.

Assessment tool adjustment

To incorporate specific perspectives from the target population in the message design, 2 

focus groups were held on separate days including patients with diabetes from the 

Muskegon, MI area. These sessions were led by the study’s primary investigator and guided 

by questions focused on issues related to diabetes treatment adherence and mobile phone 

use. The goal of the focus groups was to uncover any medication-taking problems specific to 

this community and not already considered in our theories, as well as inform the study on 

how adults in the area use their mobile phones to text message and access health-related 

information. Recruitment was done with advertisements in area physician offices, 

pharmacies, and community health practices using flyers and word-of-mouth. The target 

population for these sessions was intended to represent the population of interest for the 

larger, proposed study: adults with diabetes currently under treatment for diabetes and who 
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had an active mobile phone. Basic demographic information on the participants was 

collected by an anonymous survey given at the end of each session. Sessions were audio 

recorded, dictated by a research assistant, and lasted approximately an hour each. 

Transcriptions were analyzed by the principal investigator following each session. Emerging 

themes and concepts were noted and used to inform potential changes to the proposed 

assessment tool and the message development process.

Two sessions were held including 11 people with diabetes. All but 3 of the participants were 

female, most were Caucasian, and most had been diagnosed with type 2 diabetes (Table 1). 

Most participants reported that they have been treated for diabetes for 5 years or less. 

Participants’ ages ranged from 48 to 69 and the number of medications being taken for 

diabetes ranged from 0 to 4.

Several themes were identified from the focus groups. First, participants reported that their 

mobile phone use was relatively limited. Most indicated that they used their phone for basic 

functions, generally talking to family members or for emergencies, and if other functions 

were used it tended to be text messaging. When texting, many subjects indicated that it was 

mostly for communicating with family members, 1 person specifically mentioned that they 

“liked the texting because it is faster.” For those utilizing texting functions, estimates of the 

number of messages per day ranged from 1–2 to 9–10. However, not all participants viewed 

texting favorably: “I don’t like reading information on text messages. texting is for the 

younger people.” One subject specifically mentioned that the size of the text in the message 

made them too difficult to read. Members of both groups reported even more limited use of 

smartphone applications.

Several participants indicated that they already used their mobile phone to access health-

related materials, mostly to gather information about symptoms and treatments. However, 

the majority of participants indicated that the computer remains their primary source of 

health-related information, “to see what’s wrong, you know symptoms that I have. I just 

Google it.” Patients who sought health information online did so with varying frequency, 

some as often as weekly and others less than once every few months. When asked how 

valuable they would view receiving personalized health-related information on their phone, 

participants reported mixed feelings. Generally, those already using their phones on a more 

regular basis reported more favorable interest; however, more consistent support was 

garnered for receipt of similar information if delivered by “snail mail… a couple times a 

month.”

Participants indicated that adherence to their prescribed diabetes treatment was generally 

good: “I don’t see a challenge, just follow the rules. They say just take it 2 times a day and 

that’s what I do.” When given explicit directions from their physician, these subjects 

indicated that they were better able to follow the protocol, knowing what the consequences 

of inaction would be. Moreover, if doses were missed, respondents indicated that these were 

only on occasion.

However, 1 point was raised by members of both focus groups. When beginning a new 

medication, participants said that they would have benefitted from learning more about 
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potential side effects of new treatments. Multiple participants mentioned unexpected side 

effects that were brought on by new medications that were not mentioned by their providers. 

Specifically, the participants suggested that these details could have been better described to 

them by pharmacists: “As soon as they gave [it to] me I wish they had told me I would feel 

tired. It’s 3 o’clock in the evening and I’m trying to go do something and I was knocked out. 

They didn’t tell me that right away.”

Based on the information from the focus groups, changes to the assessment tool were 

deemed unnecessary, as other challenges to the medication use process in this population 

were not identified. However, 1 item from the original survey was removed as it was 

specific to changing eating habits rather than medication use; altering this item to fit the 

study’s aims was deemed inappropriate. The final assessment tool included 3 sections (a 

medication list, the theory-based items, and demographic details) and 34 items, 29 of which 

were used for tailoring (Appendix).

Message creation

Based on the items in the assessment tool, text message stems were drafted using each 

theoretical concept survey item, and the range of answer options for each item was used to 

develop different messages tailored to the specific response on that item. The assessment 

tool included Likert-type items with response options ranging from “strongly disagree” to 

“strongly agree” for HBM constructs and from 1 to 7, ranging from “not at all true” to “very 

true,” for SDT items. For Health Belief Model items, messages were written for responses 

deemed “high” or “low.” This was determined using a survey response to each item where 

responses of “agree” or “strongly agree” (“disagree” or “strongly disagree” for those reverse 

coded) indicated “high” and responses of “uncertain,” “disagree,” or “strongly disagree” 

would indicate “low” (“uncertain,” “agree,” or “strongly agree” for those reverse coded). 

For Self-Determination Theory items, messages were drafted for “low,” “medium,” and 

“high,” corresponding to 1 and 2, 3–5, and 6 and 7 responses, respectively, or the opposite if 

reverse coded. For example, a response of “2” to the first item related to competence, “I am 

confident that I can take care of my diabetes” would suggest that this subject had a low level 

of this construct and that the individual would then receive a “low” message.

Messages within each level were framed with the goal to improve or make more positive the 

concept/attitude, and the intention of the messages was to guide rather than force change 

from a less desirable to a more optimal level.38 Practically, this means that those starting at 

“low” or “medium” would receive messages intended to guide them toward a higher level of 

either “medium” or “high.” This approach may include recognizing the challenges of their 

treatment or condition, acknowledging the frustrations that may be introduced by external 

pressures, recognizing small victories, or valuing gradual progress. Conversely, subjects 

starting at “high” would only receive messages that reinforced this level of the intended 

concept. These messages were framed with maintenance and recognition in mind to keep 

subjects at the target level. Each message had a singular theme aligned with the 

corresponding survey item (Table 2). This eased the manner by which subjects may be 

guided toward more optimal levels of beliefs and self-determination. Two to 3 separate 

messages per item-level were drafted because of the number of messages required for the 
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study. Consequently, 96 Health Belief Model messages (16 items and 2 levels) and 84 Self-

Determination Theory messages (12 items and 3 levels) were created.

Drafts of the message stems were reviewed by an expert panel of health behavior 

researchers for readability (appropriate reading level), content (matching of the material to 

the concept), and tone (matching of the messages to the response level). Suggested revisions 

centered on appropriately structuring messages that included the subject’s age—to avoid 

inadvertent stereotyping—as well as simplifying the language to an 8th grade reading level. 

The study team recognized that the medication-specific messages detailed the benefits of 

each treatment, and the inclusion of medication tailoring in benefits-based messages was 

redundant. As a result, only 2 messages per item-level focusing on “perceived benefits” 

were included in the library. After this review, substantive changes were applied to 55 of the 

theory-based items. Following these changes, a total of 168 potential, theory-based 

messages were included in the final library.

Messages were also developed that included tailoring based on diabetes treatment with 

messages addressing medication efficacy, safety, mechanism of action, and reminders. 

These messages were crafted for 10 therapeutic classes of medications, including 5 

combination products and 3 insulin categories, and did not vary for individual products 

available in each class; however, combination medications were handled by including 

information about both therapeutic classes. Separate messages were created for short, 

intermediate, and long-acting insulin. Based on feedback from focus groups, several 

messages were drafted that focused on communication with providers, specifically 

pharmacists, to encourage patients to ask for medication-specific information. Up to 3 

messages per category were developed resulting in a total of 128 possible messages; a 

clinical pharmacist reviewed initial drafts for clarity and accuracy. Two of the 128 potential 

messages were revised and all messages were deemed appropriate for inclusion in the final 

library.

Finally, messages were edited to limit their length to approximately 160 characters to allow 

for the inclusion of the subject’s age, name, and medication names. Such limitations allowed 

the messages to be properly delivered by a single mobile phone text message.

Message storage

The final library was maintained in a Microsoft Excel spreadsheet, which served as the 

primary tailoring engine for the larger study. The file was programmed to automatically 

concatenate the subject’s name with the appropriate message stem after all stems (both 

medication and theory-based items) were pulled from the library.

Tailoring algorithm

The tailoring algorithm provides the logic to link the messages with survey responses and 

places them in a pre-determined way that is established by the investigator. Tailored 

messages for each subject were constructed in a step-wise fashion. First, raw survey 

information (name, medications, and item responses) was entered into coded worksheets. 

These responses created coded output that concatenated information based on survey item 

number and leveling. For instance, a response to the first item indicating “low” competence 
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on the baseline survey would retrieve the appropriately leveled message stem from the 

library creating a list of the specific theory-based messages for this item (3 in total). This 

process is then repeated for each survey item until all theory-based messages are created 

using baseline measures and the message bank is populated for each user. Concurrently, 

medication codes retrieved all of the medication message stems from the library based on 

the subject’s reported treatment plan, and all message stems were automatically 

concatenated with the subject’s name and a randomly selected greeting (e.g. Hello, Hi, Good 

[morning, afternoon, evening], etc.) Finally, the subject’s age and/or medications were 

manually imputed to select, randomly determined messages. These additions increase the 

specificity of the message to the individual, creating a message that is tailored on upwards of 

5 characteristics (name, timing, treatment, age, and beliefs). For instance, a subject (Jane) 

with a baseline competence level of “low” (response equaled “1” or “2”) would receive the 

following message related to competence: “Hello, Jane. Building confidence in being able to 

take care of your diabetes takes time. But you make progress every day by following your 

treatment plan.”

The ordering and delivery of messages was based on several constraints. First, the associated 

intervention lasted 90 days with participants receiving 1 tailored message per day. This 

allowed for 78 theory-driven messages for each subject; 12 tailored, medication-specific 

messages were added in order to total 90 messages.

Second, the leveling of items had to be considered as the delivery of messages was intended 

to guide subjects from lower to higher levels of the concepts over the 90-day intervention. 

The system was designed so that subjects would receive 2 Self-Determination Theory 

messages from their baseline level and 1 message from the next higher level with both sets 

drawn randomly from the available messages in each level. As an example, a subject with a 

baseline level of “low” for a competence item would receive 2 messages from the “low” 

category and then their third message would be from the “medium” category. Subjects 

whose baseline response was high for any item would receive 3 messages from the “high” 

category in order to maintain their self-reported level. Messages for subjects beginning at 

“low” for Health Belief Model items—meaning baseline survey response indicated a limited 

understanding of or belief in their disease severity or susceptibility—would first receive 2 

messages to encourage understanding of these concepts and then change to messages 

focusing on reinforcement as they progressed through the intervention. Following this 

approach, subjects who were low for any HBM construct would receive 2 messages from the 

“low” category and then 1 message from the “high” category. For instance, a subject 

deemed “high” for an item related to severity may receive a message with the following text: 

“You know how serious diabetes can be. Taking your medications as directed will help you 

control this condition and improve your health.”

Finally, as stated earlier, medication messages were incorporated into the algorithm to fill 

the gap created by the number of theory-driven messages and the 90-day study period. All 

subjects received the same number of medication-specific messages and these were received 

on defined days that were identical for each subject; however, the mix of the types of 

medication messages (efficacy, mechanism of action, and potential side effects) was 

dependent on the number of medications for each subject. All messages were timed for 
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delivery based on the time of day at which the first dose of any medication was reported to 

be taken.

The order of messages was pre-determined to alternate between theories and their individual 

concepts, but an identical scheme for each subject for the order of messages was used (Fig. 

3). The final algorithm specified that theory-driven messages alternated between those based 

on HBM and SDT until all messages were exhausted. Using the baseline level for each item, 

messages began with the first message for the baseline level of each corresponding item, 

cycling through the first message, then the second, and (if applicable) the third item.

Once placed in chronological order, message stems were automatically combined with the 

subject’s name and a randomly assigned greeting. The addition of subject medication and 

age were completed manually prior to message delivery. Following these steps, the resulting 

combination of messages was stored in individual worksheets (1 per subject) and formatted 

to meet the needs for server-based delivery to each subject’s mobile phone.

Discussion

Tailored messaging has become an increasingly used means to encourage health-related 

behaviors, including medication adherence. Only recently has this approach been modified 

to communicate with patients by mobile phone text messaging. Building effective messages 

that are sufficiently tailored and formatted for mobile phone delivery poses unique 

challenges. A repository of theory-driven messages is vital to the success of mobile phone-

based and tailored adherence support services. Applying the library of messages built by the 

methods described here will contribute both broadly, by adding available messages to the 

architecture of tailoring, and specifically, by demonstrating how tailored text messages may 

impact medication adherence.

The applied methods were similar to prior efforts although there were some important 

differences. Applying “Sweet Talk,” Franklin and colleagues targeted pediatric patients with 

type 1 diabetes using messages that were informed by Social Cognitive Theory but their 

approach had a more universal focus on self-management behaviors (e.g. exercise and 

glucose self-testing) rather than a specific targeting of medication use.36 Moreover, as an 

intervention targeting children, “Sweet Talk” involved the use of “texting jargon”—the 

shortening of particular wordsdthat likely improved the resonance of the messages with this 

younger population.

More recently, Petrie and colleagues focused on improving asthma treatment adherence in 

young adults.35 The basis for their messages was a validated Illness Perceptions 

Questionnaire.55 Messages were crafted around each illness perception item in order to 

change beliefs over the course of the intervention. This was accomplished using responses to 

the instrument’s 11-point scale; messages were tailored to match baseline patient beliefs for 

those higher or lower than the mean reported values. However, those within the standard 

deviation of the mean responses for a particular item did not receive a message tailored for 

that belief and it was unclear whether these messages were replaced with others. It was also 

not clear to what extent individual patient characteristics were used in message tailoring. In 
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contrast, our message delivery was designed to reach all participants for all concepts of each 

theory, regardless of baseline values, so that all elements studied were tailored to and 

studied.

The current methods have limitations. Both the type and number of messages were limited 

to 2 health behavior theories and daily delivery, respectively. While evidence suggests that 

such a “dose” of messages is acceptable to subjects, a truly individualized approach would 

incorporate patient preferences for the number of messages into the design.35 Moreover, a 

host of health communication and behavior theories (e.g. Theory of Planned Behavior, 

Trans-theoretical Model, Regulatory Focus Theory) could apply to the message creation 

process, particularly expanding on the role of need for cognition as defined by the 

Elaboration Likelihood Model. Additionally, messages did not consider the effect of present 

versus future oriented subjects when framing messages from either a loss or gain perspective 

– a previous study highlighted the impact that this type of framing may have on medication 

adherence.56 Similarly, messages were drafted without specific subject input to the process 

and content; future studies should incorporate this step into the message-creation process to 

improve the specificity and content of each message as well as to increase the use of patient 

preferences. Also, while the theories applied to the current messages supplied sufficient 

concepts for tailoring, they may not be comprehensive in addressing all factors that 

influence medication use. Specifically, the cost of medications was not addressed and the 

concern for side effects, while acknowledged by our medication-specific messages, was not 

applied extensively in this study. As previous research has suggested the role that these 

concerns may play in motivating adherence to medication, future studies involving theory-

driven messaging should consider including these issues in the message development 

process.57

The process described by Kreuter and demonstrated herein is a practical approach to 

tailoring messages aimed at changing a specific behavior. This study’s methodology applied 

such an algorithm with the goal of delivering tailored messages by mobile phone – one of 

the first studies to do so. The result of this integration is a process that similar studies may 

duplicate so that further theory-driven tailoring of text messages may be applied to 

improving medication adherence and other health-related behaviors. The current library of 

messages will be tested in a future study among patients with poorly controlled diabetes. 

Specifically, this will quantify the impact of tailored text messages on patients’ beliefs 

regarding diabetes treatment and their disease as well as the impact of the intervention on 

users’ acceptance of mobile technology and medication adherence.
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Appendix

Tailoring survey instrument items

Section Category Item

Medication use
a

Diabetic regimen Name of medication

Number of pills

Times taken per day

Time(s) of day taken

Health beliefs
b

Severity My diabetes is well controlled.

My diabetes would be worse if I did nothing about it.

I believe that my medications will help prevent complications
 related to diabetes.

Diabetes can be a serious disease if you don’t control it.

Susceptibility My diabetes is no problem to me as long as I feel alright.

My diabetes will have a bad effect on my future health.

My diabetes will cause me to be sick a lot.

I believe I will always need my diabetes medications.

Benefits I believe I can control my diabetes.

I believe that my medications will control my diabetes.

My medicine makes me feel better.

Barriers I would have to change too many habits to follow my
 medications.

It has been difficult following the medications prescribed
 for me.

I cannot understand what the doctor told me about my
 medications.

Taking my medications interferes with my normal daily
 activities.

Self-determination
c

Competence I am confident that I can take care of my diabetes.

I can handle my diabetes now.

I can do my own routine diabetes care now.

I can meet the challenge of controlling my diabetes.

Motivation Taking my diabetes medication is very important for being as
 healthy as possible.

I personally believe that taking my diabetes medications is the
 best thing for my health.

I feel that I want to take responsibility for my own health.

I have carefully thought about it and believe taking my
 medications is very important for many aspects of my life.

Regulation I feel pressure from others to take my diabetes medications.

Others would be upset with me if I didn’t take my diabetes
 medications.

I want others to see that I can take my diabetes medications.

I want others to approve of me.

Demographics Age
d

Subject age

Gender
e

Subject gender

Marital status
e

What best describes your current marital status?
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Section Category Item

Race
e

What race best describes you?

Income
e

Total household income?

Inhabitants
d

With how many people do you currently live?

a
Responses were written in by the subjects in the space provided; time of day was indicated among given options.

b
5-item Likert scale responses, ranging from “Strongly Disagree” to “Strongly Agree.”

c
7-item Likert scale responses, ranging from “1 (Not at all true)” to “7 (Very true).”

d
Open-ended response.

e
Categorical options given.
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Fig. 1. 
Kreuter’s five-step tailoring process. Adapted from process detailed in Kreuter (1999).5
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Fig. 2. 
Framework for message development.
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Fig. 3. 
Tailoring process and algorithm.
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Table 1

Focus group subject characteristics (n = 11)

Characteristic Frequency (n)

Gender

 Male 3

 Female 8

Race

 Caucasian 6

 African American 4

 Hispanic 1

Diagnosis

 Type I diabetes 4

 Type II diabetes 7

Treatment years

 <1 4

 1–3 2

 3–5 1

 5–10 2

 >10 2
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Table 2

Message themes

Concept Themes Example message stems

Severity • Condition progress and control

• Daily effort to manage diabetes

• Role of medications in reducing 
the risk of future complications

• Serious nature of diabetes, now 
and in the future

• Low: even if your diabetes isn’t controlled today, taking your 
medications, exercising, and eating right will help you reach your 
goal

• High: sounds like you are making progress with controlling your 
diabetes. Keep up the good work!

Susceptibility • Treatment adherence even when 
feeling well

• Potential for future health 
problems

• Symptoms of illness

• Chronic nature of diabetes 
treatment

• Low: even when you start to feel better, be sure to stick with the 
diabetes plan your doctor and you agreed upon. It’ll pay off in the 
long-run

• High: recognizing that there is more to treating your diabetes than 
just feeling ok is a great way to approach your health. Keep it up!

Barriers • Adjusting daily habits/routines to 
fit medication-taking needs

• Means to ease the process of 
taking medications

• Understanding prescribing 
directions

• Low: your normal activities don’t have to be affected by your 
treatment. Pair a daily activity with taking your medications to 
easily fit them in

• High: sounds like your doctor gave you great direction on your 
diabetes medications. Be sure to put that plan in action every day

Benefits • Belief in self-efficacy

• Adjunct therapy to medication

• Symptom relief

• Tailored treatment plan

• Low: your medications can go a long way in controlling your 
diabetes. The plan your doctor outlined is tailored to meet your 
needs and improve your health

• High: believing in the power of your medications is great, taking 
them as directed will show you how much you can control your 
condition

Competence • Confidence in self-treatment

• Making daily progress toward 
treatment goals

• Acknowledging and managing 
treatment challenges

• Low: controlling diabetes can be challenging but there’s a lot in 
your control, like following your medication schedule and eating 
well

• Medium: meeting the challenges of controlling your diabetes 
takes time, but taking your medications as directed moves you 
closer every day

• High: thinking you can meet the challenges of your diabetes head 
on is a powerful attitude. Stay strong and keep up with your 
treatment

Motivation • Importance of medications

• Incremental impact of 
medications

• Taking responsibility for own 
health

• Indirect effects of medication-
taking

• Low: it may be tough to see but taking your diabetes medications 
is vital to your health. Taking them as directed may help you see 
their value

• Medium: many things are important for your health when you 
have diabetes. Taking your medications as directed is one of 
them. See for yourself

• High: you’re right. Taking your diabetes medications is one of the 
best things for your health. So, keep taking them as directed to 
reach even better health

Regulation • Limiting external pressure(s)

• Upsetting others

• Proving self-efficacy

• Low: when it comes to health the only approval you need is that 
of your body when it gets the benefit it needs from medications to 
treat your diabetes
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Concept Themes Example message stems

• Approval for managing treatment • Medium: By focusing on your treatment plan you are gaining the 
only approval you need: that of your body. Your medications are 
designed to help with this

• High: you’re right, the only approval you need is your own and 
that of the benefit of the good health you’ll see from sticking to 
your treatment plan
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