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Abstract

Objective—Individuals living with bipolar disorder (BD) have poorer management of chronic 

medical conditions such as hypertension (HTN), and worse treatment adherence than the general 

population. The study objective was to obtain information from patients with both BD and HTN 

that would inform the development of an m-Health intervention to improve medication adherence 

for poorly adherent individuals living with both these chronic illnesses.

Methods—Focus group methodology was used to collect information from 13 participants on 

perceived barriers and facilitators to BD and HTN medication adherence, as well as feedback on 

the demonstration and use of a bidirectional text messaging system for medication reminders. 

Focus groups were audiotaped, transcribed verbatim, and analyzed using content analysis with an 

emphasis on dominant themes.
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Results—Forgetfulness was the most frequently mentioned barrier to taking antihypertensive 

medications, and decisions about taking them were often influenced by BD mood fluctuations and 

the burden of having to take “too many pills” for both chronic illnesses. Participants’ feedback 

about the use of a text-messaging system to help with medication adherence for BD and HTN was 

very positive, and their suggestions for modification were incorporated into a more customized 

system for testing in a Phase 2 trial.

Conclusions—Our findings indicate that patient engagement in the development of an m-health 

intervention has the potential to improve adherence with both BD and HTN medications in 

individuals with known sub-optimal adherence. Patient engagement in health care is essential if we 

are to optimize patient outcomes.
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1. INTRODUCTION

Research has shown that individuals who suffer from serious mental illness, including 

Bipolar Disorder (BD), also experience much higher rates of chronic medical conditions 

such as hypertension (HTN), cardiovascular disease (CVD), and diabetes [1] than the general 

population. Furthermore, individuals with BD often have poorer management of their 

chronic medical conditions, and worse treatment adherence compared to the general 

population, leading to increased hospital visits and a premature mortality rate of 

approximately twice that of the general population [2, 3] with a life expectancy that is 

shortened by 10–30 years [4–7].

CVD has been reported to be the leading cause of death in BD [5, 6, 8] and between 25 and 

45% of those living with BD suffer from HTN [9]. While effective management of 

hypertension is known to reduce cardiovascular events like stroke or heart attack, poor 

adherence to antihypertensives has been estimated to occur in 50–80% of patients with BD 
[10, 11)]. Literature reviews of adherence interventions indicate that no single intervention has 

strong evidence for improving antihypertensive adherence [12, 13]. Among the few 

interventions to improve adherence in BD that do exist, the focus is on psychotropic 

medications rather than treatments for comorbid medical conditions [13, 14]. Therefore, novel 

approaches to improving CVD medication adherence are needed for BD.

Several studies have shown that m-Health tools can be useful to support behavior change 
[15]. Text messaging has been shown to improve treatment adherence, symptom surveillance, 

and appointment attendance in various psychiatric populations including among individuals 

with substance abuse, schizophrenia, affective disorders, or those at risk for suicide [16]. 

There is also increasing evidence for the usability, feasibility, and effectiveness of m-Health 

tools in serious mental illness (SMI) generally, and in BD specifically [17, 18]. Automated 

text-messaging has been used to improve adherence to HIV and BD medications among 

persons with these co-occurring conditions, and evidence indicates that improved 

antiretroviral dose timing is associated with text reminders and motivational feedback [19]. 

Furthermore, text reports of adherence were significantly associated with adherence 
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measures, including objective electronic monitoring through MEMS caps placed on 

medication bottles [19]. In a study with HIV-infected methamphetamine users, response rates 

to text messages ranged from 69%–72.9 [20], an indication of high engagement. In sum, text-

messaging interventions have the advantage of real-time adherence data collection [21] which 

can then inform interventions and allow for the personalization of message type to target an 

individual’s barriers to adherence as well as optimize frequency of messages.

A bidirectional text-messaging system called Individualized Texting for Adherence Building 

(iTAB) has been used in complex populations where medication adherence rates are both 

suboptimal and critical for health outcomes [19, 20, 22]. However, the iTAB platform has not 

been developed or tested as a medication adherence intervention for addressing both 

psychotropic and non-psychiatric non-adherence in a psychiatric population at high CV risk. 

To address this gap, the study team at Case Western Reserve University School of Medicine, 

who are pioneers in understanding and improving medication adherence in BD, collaborated 

with the study team at the University of California San Diego, who developed the iTAB 

platform, to develop and customize the iTAB platform for improving medication adherence 

in patients with both BD and HTN. Given the importance of user-centered design in 

engaging individuals in behavior change, we involved patients with both these chronic 

conditions in Phase I, the developmental phase of this study.

2. METHODS

2.1 OVERVIEW OF PHASE I

We used qualitative methods to obtain information that will inform a subsequent Phase 2 

customized m-Health texting intervention built on the iTAB platform, called iTAB-CV. 

Qualitative inquiry is an appropriate framework for learning how patients conceptualize their 

experience of disease, and qualitative research techniques have become an integral 

component to developing health promotion interventions in special populations [23]. Data 

were collected using a focus group format because of the strength in generating new ideas 

through group interaction, and for facilitating access to the diverse opinions of a number of 

individuals in a short space of time [24]. The issues discussed in the focus groups included 

perceived adherence issues, information about comfort with technology-based tools to help 

with medication adherence, and feedback and suggestions for modification and 

customization of the iTAB platform for the present m-Health intervention.

2.2 Sample and Setting

A purposive sample of 30 possible participants (20 females and 10 males), who were 

receiving treatment in the Department of Psychiatry at an urban academic medical center, 

was contacted by phone for participation in the focus groups. Inclusion criteria consisted of 

being 21 years or older, ability to participate in a focus group, documented clinical 

diagnoses of BD and HTN, and having current or past self-reported difficulties with 

antihypertensive medication adherence. Of the 30 potential focus group participants, seven 

individuals could not be reached because of wrong phone numbers, and four others were 

either not interested, did not call back, or did not fit the inclusion criteria. The 19 remaining 

individuals were then scheduled to attend the focus groups, but, despite frequent telephone 
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reminders, six (3 males & 3 females) did not attend, leaving a sample size of 13 focus group 

participants.

The study was approved by the Institutional Review Board (IRB) of University Hospitals 

Cleveland Medical Center in Cleveland, Ohio, United States. Additionally, all 13 focus 

group participants signed an informed consent form. Three 90-minute focus groups, with 3–

5 participants in each group, were then conducted until little new information was generated, 

or theoretical saturation had occurred [24]. The focus groups were held in the afternoon in a 

small conference room in the Department of Psychiatry at the academic medical center and a 

light snack was served.

Table 1 illustrates the demographic and clinical characteristics of the 13 focus group 

participants. The mean age of the focus group participants (N=13) was 52.8 years (SD=9.46) 

with a range of 35–69 years, and the majority were African-American (92.3%) females 

(79.6%). Twelve of the participants (92%) were unmarried, and 10 (76.92%) were 

unemployed at the time the focus groups occurred. The mean level of education was 11.92 

years (SD=1.66). Age of onset of BD was 28.77 years (SD=12.90), and the average number 

of hypertensive medications taken was 1.77 (SD=.58) with a range of 1–3. The 

demographics of the sample are consistent with those of the recruitment area, a midsized 

Midwestern city, with a majority of African-American (92%), female (54%), English 

speakers (97%), with a median age of (42.8 years), and 42.6% living below the poverty 

line[25].

2.3 Qualitative Data Collection and Analysis

A semi-structured focus group interview guide was developed by a multidisciplinary team 

from Case Western Reserve University School of Medicine (a health-services qualitative 

researcher, a psychiatrist, a clinical psychologist) and from the University of San Diego’s 

health systems group under the direction of a clinical psychologist and m-Health specialist. 

The guide explored participants’ views on barriers and facilitators to medication adherence, 

their attitudes and decision making toward taking medications, information related to m-

Health technology, and feedback on the iTAB platform. For example, under the topic 

“barriers to taking HTN medication,” the following question was asked: “We know that 
various things get in the way of people taking their HTN medication as prescribed. What 
things get you off track, or get in the way of taking your high blood pressure medication?” 
Under the topic “decision making about taking medications,” the participants were asked: 

“In what ways is your decision making about taking medications for high blood pressure 
similar/dissimilar to your decision making about taking medications for bipolar disorder?” 
The guide also included examples of follow-up probes such as “would you explain further,” 
“please describe what you mean,” and “would you give me an example.” These data 

collection methods allow interviewees to express their opinions and ideas in their own words 

and they are an appropriate strategy for learning the vocabulary and discovering the thinking 

pattern of the target audience as well as for discovering unanticipated findings and exploring 

hidden meaning[26].

A facilitator recorded observations on a flip chart and reviewed statements with the 

participants at regular intervals during the discussion. A debriefing session between the 
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moderator (JL) and facilitator (CB) after each session provided an opportunity for sharing 

first impressions, summarizing key findings, and comparing each session with previous ones 

so that, if necessary, modifications in the focus group guide could be made. All three focus 

groups and debriefing sessions were audio-recorded and transcribed verbatim. Participants 

were compensated $25 for their time and effort as well as reimbursement for transportation.

In qualitative research, data collection, coding and analysis occur simultaneously rather than 

sequentially[27]. Emerging insights can be incorporated into later stages of data generation, 

enhancing the comprehensiveness of the results [27, 28]. Transcript-based analysis [26, 29, 30] 

was used to analyze all data. In this method, the researcher uses the transcription itself as the 

source of the textural data to be analyzed. We used a thematic content analysis approach to 

data analysis, encompassing open, axial and sequential coding, and the constant comparative 

method to generate constructs (themes) and elaborate the relationship among constructs 
[26, 29].

A coding dictionary that included mutually-exclusive code definitions was then constructed. 

The coding structure was reviewed after a preliminary analysis of a sub-sample of 

transcripts, and the dictionary was refined through comparison, categorization and 

discussion of each code’s properties and dimensions [28, 29]. Two of the investigators (CB, 

JL) independently coded each transcript to ensure consistency and transparency of the 

coding; discrepancies were resolved by discussion [30]. Triangulation of data was achieved 

by comparing observations of written data that emerged during the focus groups:1) notes 

made on a flip chart by the facilitator; 2) notes made by staff observers (JC, PK); and 3) 

having another member of the research team (JC) listen to the tapes and compare the content 

to the verbatim transcripts[31]. To further enhance validity of the data, an audit trail 

(researchers’ analysis, notes, minutes of researchers’ meetings) was performed throughout 

the research process[32].

3. RESULTS

Transcript-based analysis generated textual data on the following four patient centered issues 

that will inform the development and modification of the m-Health intervention: (1) Barriers 

to Antihypertensive Medication Adherence, (2) Facilitators to Antihypertensive Medication 

Adherence, (3) Use and Comfort with Technologies/Texting, and (4) Demonstration and 

Feedback of iTAB.

3.1 BARRIERS TO ANTIHYPERTENSIVE MEDICATION ADHERENCE

In Table 2, themes and illustrative quotations emerging from the discussion of perceived 

barriers to anti-hypertensive medication adherence among participants with BD are 

presented.

3.1.1 Forgetfulness and Competing Demands—As noted in Table 2, forgetfulness, 

which was often associated with the competing demands of life, was perceived to be the 

number one barrier to taking anti-hypertensive medications:
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“I’m very, very forgetful so I forgot to take my pills. It’s too late then. So it will be 

like almost the next day that I remember and you’re not supposed to take them like 

that. It’s just that I get up and then I start doing things like going to the bathroom or 

whatever, and then I start doing something else, and it just slips my mind.” 

Respondent #1

“You know I work two jobs, I go to school full-time and so it’s busy and then I 

volunteer at another place so my plate is pretty full and sometimes I forget to take 

the pill.” Respondent #10

For some respondents, forgetting to take medications for BD often led to forgetting to take 

medications for HTN:

“If I forget to take the bipolar meds then I forget to take the one for my blood 

pressure. If I don’t take one then I’m not going to take the other one.” Respondent 

#7

3.1.2 Perceived Side Effects of Antihypertensive Medications—Side effects of 

medications can often present a barrier to medication adherence for many persons living 

with a chronic disease. Beside occasional dizziness, frequent urination was the most often 

cited side effect of antihypertensive medication use among our participants:

“So it makes you keep using the bathroom! And so I will take it in the evening but 

sometimes I forget because I usually I take them in the morning. I switched the 

time because if I am at work or if I have to be somewhere I have to use the 

bathroom ten times if I drink water.” Respondent #10

Another issue was difficulty determining the source of the side effect. Because participants 

in our study were taking medications for both BD and HTN, they were unsure which 

medication caused the side effect they experienced. As such, participants reported 

sometimes discontinuing one medication in order to determine the medication responsible 

for the side effects:

“The side effect was personal and I didn’t know what pill might be doing it, and so 

I’d stop one medication at a time to see which one it was.” Respondent #3

3.1.3 Decision Making—In addition to having some negative attitudes about taking HTN 

medications, decisions about taking them were often influenced by having to take “too many 

pills,” as well as the symptoms associated with BD:

“When I’m feeling in that ‘up’ state of mind, I don’t take it.” Respondent #2

“I’m talking about when I didn’t take it because I was depressed or stuck up in my 

own little realm. I’ve done it more than 10 times before.” Respondent #4

3.1.4 Takes One But Not the Other—Having to take pills for multiple chronic 

conditions can be overwhelming for patients. During the focus groups, the moderator 

explored ways that participants’ decisions about taking medications for HTN were similar 

to, or different from, decisions about taking medications for BD. For some participants, 
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decisions to not take their BD medications were because they felt they “didn’t need them,” 

while others made decisions on whether one medication was more important than the other:

“It was easier to skip the psych meds. I don’t need this one, I don’t need that one, 

until you become a monster the next day”. Respondent #3

I mean I’ve played with everything but what I really don’t play with now is my 

bipolar medicine. I try to make sure that I take that because my track record shows 

that when I don’t, things begin to happen. So where I was in doubt when I first got 

on them, I am thoroughly convinced that I need them and I take my bipolar 

medicine more than I take my blood pressure medicine.” Respondent #8

3.1.5 Random Choices—For some, choices to take or not take medications for BD and 

HTN were random decisions:

“Sometimes I’m going to take my psych meds today and sometimes I don’t want no 

psych meds today, but I feel it’s really important for me to take my blood pressure 

medicine. Or I take my psych meds and don’t take my high blood pressure 

medicine. So it’s not all or none, sometimes you take one and not the other. It could 

go either way.” Respondent #7

Others made their decisions about taking medications around their alcohol intake:

“When I’m drinking I usually don’t take them because the alcohol just kills your 

medicine anyway. So, usually I don’t mix them with the alcohol. If I’m going to 

drink, I drink, but I won’t mess with any of the medicines.” Respondent #5

“The effects of the Seroquel are intensified when you drink alcohol, and I have a 

beer you know here and there. So that’s usually the reason why I don’t take it 

because I don’t want any adverse side effects. So it’s kind of like thinking one step 

ahead.” Respondent #2

3.2 FACILITATORS TO ANTI-HYPERTENSIVE MEDICATION ADHERENCE

In Table 3, themes and illustrative quotations emerging from the discussion of facilitators to 

antihypertensive medication adherence among participants with BD are presented.

3.2.1 Supportive Others—As illustrated in Table 3, support from family and friends, in 

the form of telephone calls to encourage and remind participants to take their medications, 

was cited as a major facilitator to medication adherence:

“My mom would call all the time and ask ‘are you taking your meds?’ She took 

seriousness to this group, which I was attending and got involved and read 

everything. So she always calls and reminds me to take my meds.” Respondent #3

Although reminder calls about medication adherence were appreciated, sometimes the 

repeated calls could be perceived as annoying, but fulfilled their purpose:

“She calls me wherever I go and reminds me to take my meds. ‘You need to take 

your meds, you need to stay at home and take those meds, you don’t need to be 

over there, you need to be home taking your meds. She says it so much I just take 
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the pill, you know, because I somewhat need that pill. She does irritate me 

sometimes, but she means well.” Respondent #11

3.2.2 Using Reminders—In addition to telephone reminders from family and friends, 

other reminders, initiated by the participants, themselves, included displaying a reminder 

calendar in a frequently accessed place, establishing a routine for taking medications, using 

pill boxes, and placing medications in visible places:

“I use a pill box where you can separate your pills in a way where they don’t affect 

you with side effects or pass out on somebody for taking too much. I found the 

perfect balance!” Respondent #3

“Well me, umm I don’t have a pill box thing but I will take a pill out and I will just 

lay it there on the dresser so when I walk passed it I will see it, and then I’ll take it 

when it’s early enough.” Respondent #1

3.2.3 Fear of Consequences—For many of the participants, a great motivator to taking 

their anti-hypertensive medications was fear of the consequences of not taking them:

“Well I take the blood pressure pills because I don’t want to fall out. I’ve been 

really scared because I don’t like hospitals and I didn’t like how I was feeling when 

my head hurt like that. My friend died from an aneurysm and she kept talking about 

headaches, and so fear makes me take them but the other pills, I might skip them.” 

Respondent #10

3.3 USE AND COMFORT WITH TECHNOLOGY BASED TOOLS AND TEXTING

All 13 focus groups participants reported owning and using cell phones to call and receive 

text messages, as well as using the calendar for appointments. However, none reported using 

their phones for helping with medication-taking behavior.

“Yeah, I usually set and put my appointments in my phone, but I never thought to 

put ‘Take your pills at such and such time.’ I never thought to do that. But that’s a 

good idea, like set a reminder in your phone ‘pill time, pill time.’” Respondent #2

While some of the participants were very comfortable with texting:

“I would rather text than talk. Especially on my phone ‘cause I be like what? What 

you say? I can’t hear you. Alright, I’m gonna text you.” Respondent #7

Others were less comfortable or preferred to talk instead of text:

“I don’t care for it. I don’t like texting. I’m not as fast as some people. I think my 

fingers are a little too big for them little numbers, buttons.” Respondent #6

“I text, it’s okay. No problem but I’d rather talk, it’s simpler than to do this and do 

that. Just say what I got to say. It’s cool. I do know how to text and everything like 

that, but I’d rather talk.” Respondent #9

The general consensus among the participants, however, was that if they were to receive or 

send text messages, complete texts (message written out) not ‘textese’ be used (e.g., ur 

instead of you are).
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3.4 DEMONSTRATION OF THE iTAB PLATFORM AND PARTICIPANT FEEDBACK

Since the majority of effort in a texting intervention is in the initial programming of the 

automated system, it was important that feedback and suggestions for modifying the iTAB 

platform for the proposed m-Health intervention be solicited from the focus group 

participants. Following a brief explanation about the proposed m-Health intervention for 

helping with medication adherence, focus group participants were shown a slide presentation 

of the iTAB platform and asked to give their feedback, as well as suggestions for 

modifications. The presentation included examples of educational messages about BD and 

HTN, medication reminders, and a mood rating text message that patients would receive 

from iTAB. Participants were also given instructions on how to respond to the iTAB 

reminders and queries.

As illustrated in Table 4, overall response to the use of iTAB to help with medication 

adherence was very positive, and participants felt that iTAB had the potential to do more 

than be a medication reminder:

“Not only would it help you stay on your meds, but also stay healthy!” Respondent 

#3

“It would let me know where I need some working on and if I’m inconsistent and 

what I need to do to get better. Then I can reach out and say okay you got some 

suggestions for me.” Respondent # 8

Participants informed us they wanted to receive positive, rather than negative, messages 

about taking medication, and would be more likely to read and respond to these types of 

messages. Given individuals with both BD and HTN were on multiple medications, 

participants indicated that they would prefer to receive reminders about a group of 

medications taken at a particular time, or for a particular disorder, rather than specific 

medications. The majority of participants preferred that text messages name their medical 

condition directly, rather than use a code word, and also wanted to receive texts about both 

the benefits of taking medications as well as the risks of not taking them. Feedback about 

participant comfort with receiving a text message and asking them to rate their mood on a 

scale once a day was also positive, and their preference was for receiving and filling out the 

mood scale at the end of the day or evening:

“I would think evening after you’ve gone through most of the day to tell them.” 

Respondent #3

The most salient feedback put forth by the participants was the need for customizing or 

personalizing the outgoing iTAB messages so that these messages would be optimal in 

improving medication-taking behavior.

3.5 Modification and Customization of the iTAB Platform

Results of the focus group findings were important in the modification and customization of 

the iTAB platform for the iTAB-CV intervention. Based on the feedback from the focus 

group participants as well as the technology team that developed the iTAB platform, the 

following decisions were made regarding iTAB-CV which would be tested for feasibility 

and acceptability in the subsequent Phase 2 of the study: 1) all feedback would be positive 
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for reinforcement to messages, 2) feedback for answering questions about taking 

medications would also be positive; 3) participants could personalize the system by naming 

their condition; 4) participants could choose the window of time that messages would be 

received; and most importantly, 5) all individuals who would be enrolled in the Phase 2 

study, would be interviewed as to their preferences for customization of their iTAB incoming 

and outgoing text messages.

Indeed, a major feature of the iTAB platform is that it can be customized with texts that are 

specific to the person, medication, and timing. Moreover, it can use the participant’s own 

words for both reminders and reinforcers and is flexible in being able to send reminders 

consistent with the participant’s schedule. If medications are switched during the study, the 

iTAB platform can be updated. It will also be able to randomly select from a possible pool of 

reminders and reinforcers, assuring that texts do not become stale. The texts can also be 

customized to overcome existing barriers to adherence.

Preliminary acceptability results from the first seven subjects recruited for the iTAB-CV 

intervention in Phase 2, show that customization of the messages was well received and 

found to be useful. As far as increased knowledge, subjects felt they learned something 

about HTN and BD that they did not know before, and believed that the iTAB-CV texts 

addressed issues that were important to their particular situation. Subjects indicated that they 

would like to continue the use of iTAB-CV after the study, if given the choice, and were 

enthusiastic about recommending the program to others.

4. DISCUSSION

As patient engagement can lead to better outcomes [33, 34], care approaches that enhance the 

involvement of patients in monitoring and targeting their own health behaviors have the 

potential to improve adherence in people with mental illness and medical comorbidity. The 

present study used an iterative, collaborative process to inform the development of an m-

Health intervention for patients with both BD and HTN. To the best of our knowledge, this 

is the first study to develop and test an m-Health intervention in this sub-group of 

individuals with both BD and HTN. The study identified barriers and facilitators to 

adherence in patients with both these chronic illnesses, and provided input on how an m-

Health intervention might be used. Several observations deserve mention. Forgetfulness was 

the most frequently mentioned barrier to taking antihypertensive medications, and decisions 

about taking them were often influenced by BD mood fluctuations. Prospective memory, the 

ability to remember to carry out a given task at some point in the future, can be impaired in 

BD. Executive functioning deficits, including problems with planning or organizational 

abilities, may disrupt medication taking even when an individual intends to take medication 
[35]. The burden of having “too many pills” ultimately influenced decisions about the 

number and types of medications an individual would take. For individuals living with 

multiple comorbidities, the onerous task of managing multiple medications is well 

documented [36, 37]. Other key barriers to adherence with drugs for HTN included side 

effects and competing demands of life activities that diverted attention from health 

management.
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With respect to adherence facilitators, while many participants used pill boxes, calendars, 

and routines to remind them to take both HTN and BD medications, reminder phone calls 

from family and friends appeared to be the most important facilitator to medication 

adherence for both chronic illnesses. Even though these phone reminders might not 

guarantee adherence, they may serve as a form of social support, known to be helpful in 

chronic disease management [22, 38, 39]. Additionally, the negative consequences of not 

taking medication, especially for blood pressure control, was a clear motivator to remain 

adherent. Finally, several participants noted that at times they are adherent to BD medication 

and not HTN, or vice versa, which is consistent with the literature [40, 41] and suggests that 

texts to support adherence alone may not be sufficient to change behavior.

With respect to developing an m-Health approach to promote adherence, while participants 

with BD and HTN were very comfortable using their phones, none were using phone-based 

technology to improve adherence. Despite not using mobile technology for this purpose, 

participants were very open to m-Health in principle, and noted that it might address barriers 

and enhance facilitators to adherence. To address the issue of forgetting, participants 

endorsed the use of text message reminders and were consistent with a preference for 

simplicity. They wanted to receive reminders about a group of medications taken at a 

particular time, or for a particular disorder, rather than specific medications. The majority of 

participants preferred that text messages name their medical condition directly, rather than 

use a code word, and also wanted to receive texts about both the benefits of taking 

medications as well as the risks of not taking them.

Emphasizing the relatively greater impact of support versus criticism in addressing poor 

adherence, participants preferred positive, rather than negative feedback, regarding their 

medication-taking behavior. It is possible that m-Health communications could augment the 

positive support and reminders that they already receive from family members. Perhaps the 

most salient feedback in operationalizing the m-Health intervention was the need to 

customize or personalize the outgoing iTAB messages for each individual on the receiving 

end. Examples of personalizing outgoing text messages could include using the individual’s 

own words to describe their health conditions, sending text messages at times that they are 

most likely to receive and read them, allowing them the opportunity to opt out of receiving 

messages with predetermined content, and adding messages and reinforcers with 

personalizing content. Personalizing reminders and reinforcers is an advantage over previous 

studies that have focused on medication timing and dosing, but did not tailor the reminder 

itself [42]. This suggests that it is preferable to invest some initial time and effort in matching 

and meeting end-user needs prior to m-Health roll-out vs. use of “off-the-shelf” apps or m-

Health approaches. A recent qualitative review of mobile apps for general health conditions 

identified key themes that need to be considered in developing conditions-specific 

approaches including addressing: 1) barriers to adoption of health apps, 2) barriers to 

continued use of health apps, 3) motivators, 4) information and personalized guidance, 5) 

tracking for awareness and progress, 6) credibility, 7) goal setting, 8) reminders, and 9) 

sharing personal information [43]. Importantly, a recent systematic literature review focused 

on mobile apps specific to BD noted that the content of currently available apps for BD are 

not in line with practice guidelines or established self-management principles [44]. As the 
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authors of the literature review point out, the opportunity for m-Health to assist in the self-

management of BD is a field that is still in its infancy.

Whereas our findings have implications for informing care delivery for patients with BD and 

HTN, there are some limitations. We acknowledge the sample demographics appear biased 

with regard to gender, age, and ethnicity, but are consistent with the demographics of the 

recruitment area[25] which are described in the Sample and Setting section. The small 

purposive sample of mainly middle aged African-American women, and the conduct of the 

study in a single urban area, may limit the transferability of the study findings. Patients with 

BD and HTN who are male, of a younger age, consist of other racial backgrounds, and are 

from other parts of the country, may have different experiences with medication adherence 

and alternative suggestions about the development of the m-Health intervention. 

Nevertheless, these limitations are offset, to some extent, by the use of rigorous qualitative 

methods, which are consistent with guidelines outlines in the Consolidated Criteria for 

Reporting Qualitative research (COREQ) [45] to improve the rigor, comprehensiveness and 

credibility of focus groups. These self-report methods are direct, versatile, and yield 

information that would be difficult, if not impossible, to gather by other means. Additionally, 

the strong representation of African American participants in the focus groups may be 

considered a strength given that African Americans are often underrepresented in health 

research [46].

5. CONCLUSIONS

Barriers to medication adherence in people living with BD and HTN are numerous and cross 

multiple levels, including factors related to bipolar pathology and those unique to an 

individual’s circumstances. Personal mobile phones are widely used by individuals with BD 

and HTN, and when used as part of an m-Health intervention, they have the potential to 

improve adherence with both BD and HTN medications in individuals with known sub-

optimal adherence. Adherence enhancement approaches need to specifically target forgetting 

or cognitive barriers to adherence, augment existing psychosocial supports, reinforce healthy 

behaviors, and be customized to the unique needs and preferences of this sub-group of 

individuals with BD and comorbid chronic health conditions such as HTN. mHealth 

approaches that focus on vulnerable sub-groups with BD may improve health outcomes in 

populations that would otherwise have a poor prognosis.
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Table 1

Demographic and clinical characteristics of the focus group sample (N=13)

Variable N(%) or mean (SD)

Age (years) 52.8 (9.46)

Gender

 Female 10 (79.60%)

 Male 3 (20.40%)

Education years 11.92 (1.66)

Race

 Caucasian 1 (7.70%)

 African-American 12 (92.30%)

Marital status

 Single, never married 4 (.31%)

 Married 1 (.08%)

 Separated/Divorced/Don’t know 6 (.46%)

 Widowed 2 (.15%)

Working status

 Full-time 1 (.08%)

 Part-time 1 (.08%)

 Unemployed but expected to work 1 (.08%)

 Unemployed but disabled 9 (.69%)

 Other 1 (.08%)

Age of onset of bipolar disorder 28.77 (12.90)

Number of antihypertensives prescribed 1.77 (0.58)
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Table 2

Barriers to Antihypertensive Medication Adherence among Participants With Bipolar Disorder (BD) (n =13)

Themes and Categories Illustrative Quotations from Respondents

Forgetfulness and 
Competing Demands

“The only thing that prevents me from taking mine is I forget it. I just plain forget it. Maybe rushing out in the 
morning or something.” Respondent #6
“Just the hustle-and-bustle of everyday!

Sometimes you wake up and you have an appointment and you’re rushing and stuff like that.” Respondent #8

Side Effects
““I have a problem taking that ‘cause I’m like at the bathroom all night long. Every 30 minutes it seems like I 

got to go to the bathroom and that’s from taking that water pill so sometimes I’ll skip it.” Respondent #10
“They cause dizziness so I try to not take both of them at the same time.” Respondent.” #2

Attitudes
Sometimes I look at that blood pressure pill and the rest of them like damn I don’t feel like taking it, I’ll do it 

tomorrow.” Respondent #11
“Whether I take the blood pressure meds or don’t take them, I’ll still wake up dead.” Respondent #13

Decision Making

“I think this pill looks like the one for this and that pill looks like the one for that and all 12 pills are different 
colors! I’m like I ain’t gonna take all these pills, and then I split them in half and just take half of them 

randomly.” Respondent #11
“When I’m up, (mood), I feel like “I don’t need that. If I’m like feeling too good to worry about what my BP is 

because I’m moving around, running to work, or helping a friend.” Respondent #5
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Table 3

Facilitators to Anti-Hypertensive Medication Adherence among Participants with Bipolar Disorder (BD) (n 

=13)

Themes and Categories Illustrative Quotations from Respondents

Supportive Others

“Like my friend that calls me. She might call me maybe 3 times a day and each time she calls she asks me do I take 
my medicine, do I take it, did I take it!” Respondent #13

“My sister will call me about 8 or 9 o’clock, when she take her medicine, and reminds me to take my medicine.” 
Respondent #1

Using Reminders

“I take mine soon as I open my eyes. Otherwise I forget. And what’s helped me is having that pill box, you know. 
That tells you morning, afternoon, and evening medicines.” Respondent #5

“So I put a calendar on my door and I got one on my refrigerator so I can remind myself and it’s crossed out that I 
took my medicine.” Respondent #10

Fear of Consequences “I might have a stroke, heart attack, burst an artery, or pass out.” Respondent #3

Int J Healthc. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Blixen et al. Page 19

Table 4

Feedback on iTAB Demonstration by Participants with HTN and BD (n=13)

Themes and Categories Illustrative Quotations from Respondents

Positive Response to iTAB “Very good. What popped in my head was, why didn’t I think of that? I would give it 
an A+!” Respondent #11

Text Message Preference “I prefer complete texts. I don’t like when people text in texties.” Respondent #8

Group Medications in Reminder Texts
“The text should say take your morning meds and in the evening, take your evening 

meds because I take all my morning and then all my evening meds at the same time.” 
Respondent #10

Use Names of Medical Conditions
“Name the condition. I don’t really care ‘cause it’s not like I had AIDS or something. 

It’s not like I don’t want nobody to know that I have bipolar and high blood 
pressure.” Respondent #9

Provide Information on Medication Risks and 
Benefits

‘It’s very helpful to get information about the risks and benefits. You know they say 
knowledge is power so I think that’s good to add it, so that way it would help.” 

Respondent #5

Agreeable to Rating Mood Daily

“That would be great for me because due to my like short-term memory I don’t have 
remembrance of how many days I was feeling elevated or how many days I was 

feeling down. I don’t keep a journal. I don’t write it down. Yeah, that’s very helpful.” 
Respondent #2

Customize/Personalize Outgoing Messages “I think you have to meet with each individual first and ask them about what times 
they take their meds and what kind of message they’d like to receive.” Respondent #3
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