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Abstract 

Title of Dissertation: The Use of Text Messaging to Improve Adherence and 

Functioning in Psychiatric Patients. 

Ana Cecilia Duarte, Doctor of Philosophy, 2018 

Dissertation Directed by: Carla L. Storr, ScD, MPH 
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 University of Maryland School of Nursing 

Background: Failure to attend psychiatric appointments can lead to poor medication 

adherence, relapse into crisis and/or re-hospitalization, or dropping out of treatment 

altogether. Changes are called for in the way clinicians and their practices can use 

technology to level the playing field in terms of health disparities, remove barriers to 

communication, decrease stigma, and assist in building self-efficacy and confidence in 

the treatment system. 

Purpose: To explore whether text messaging can improve adherence and function in the 

adult psychiatric outpatient population. 

Methods and Results: A literature review demonstrated that psychiatry, as a discipline, 

has not fully embraced all that technology has to offer despite a limited number of studies 

showing phone interventions improved health outcomes. A pilot randomized texting 

intervention of 89 adult psychiatric patients was conducted at a non-profit outpatient 

mental health clinic in a large urban Mid-Atlantic metropolitan area. The intent to treat 

group (n=47) received text message appointment reminders in addition to regular 

reminder calls from the clinic’s Front Desk, while the treatment as usual group (n=42) 

received the reminder phone calls only.  



 

 

Implications: Though the main outcomes of appointment and medication adherence in 

response to the text reminder intervention of this study did not achieve significance, the 

results were still generally in line with the literature, which demonstrates support for the 

use of text messaging technology in this way. This would suggest there is value in using 

text appointment reminders in practice for psychiatry/mental health. Because 

appointment adherence is a problem that plagues every type of healthcare practice, those 

that avail themselves of technology that provides text reminder capability will likely 

benefit in terms of improved appointment adherence. Regular attendance at appointments 

improves the patient-provider relationship which plays an important role in patients’ 

medication adherence and overall stability and good health. This cannot help but cascade 

into improved well-being. 
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1 

CHAPTER 1 

INTRODUCTION 

Overview and Significance 

 Adherence can be defined as the concept of patient and provider collaborating 

toward patient care goals.1,2 Poor adherence to treatment of chronic health issues is a 

global problem. The rate of general long-term adherence is near 50% in developed 

countries and even lower in less developed countries, resulting in poor treatment 

outcomes for patients, as well as increased cost burden on the healthcare system.1 

 Adherence is a complex and multi-dimensional issue that has long been of great 

significance to health care providers and organizations. Improvement of adherence and 

subsequent patient outcomes is dependent on adequately addressing and conducting 

proper surveillance of factors in each of these interrelated areas. There are numerous 

predictors of poor adherence such as stress, poor insight, substance abuse, comorbidities, 

level of cognitive function, anxiety or other emotions surrounding treatment, cultural or 

other beliefs regarding medication efficacy, fear or anxiety about potential addiction, side 

effects, complex regimens, literacy level, housing or employment status, barriers to care, 

length of treatment, and financial hardship.2 Changes are called for in the way clinicians 

and their practices view adherence, including incorporating useful tools for proper 

assessment and encouragement of good practices.1 Improvements in the patient/provider 

interaction, one component of the health care team/system-related dimension of 

adherence, is where the provider and practice can exert the most direct influence.3 

Access to mental health and a focus on prevention are important goals which 

place increased demands on both mental and physical healthcare resources.4 Despite this 
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increased demand and attempts to address it, patients continue to have trouble adhering to 

both appointments and to their medication regimen, familiar scenarios in practice.5–10 

 Patient follow-up to post-discharge appointments is associated with decreased 

readmissions and symptom stabilization and maintenance over time.6 Adherence to 

appointments is associated with medication adherence and can also strengthen the 

relationship between provider and patient, otherwise known as the therapeutic alliance. 

Medication adherence is linked to improved functioning and quality of life, and patients 

who take their medications as prescribed feel generally healthier.7,10 

 As of January 2018 95% of American adults own a mobile phone,11 increased 

from 91% just five years prior.12 These high rates of ownership trend across gender, age, 

race, and cultural/ethnic demographics12 and suggest that the use of text messages could 

be a bridge to adherence. Patients are open to electronic interventions that can assist them 

with adherence.7 Text messaging, specifically, offers an inexpensive and easily 

implemented strategy to aid in adherence, and has been shown to be a viable method of 

reaching underserved populations or those who have historically been difficult to access 

for follow-up.13–16 While a number of studies have been directed toward the use of text 

messaging to address adherence, few have specifically addressed the specialty area of 

psychiatry. 

Summary of the literature 

Appointment Adherence 

 Missed appointments, or “no-shows,” are familiar occurrences in the health care 

field. While little information is available for national rates in the U.S., appointment 

adherence rates range between 8% and 94%, averaging 58% in the U.S., Canada, and the 
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U.K., in a variety of practices. This translates to an average no-show rate of 42%.17 The 

rate of missed appointments in primary care settings in the U.S. is between 5% and 55% 

of all appointments.18 

In psychiatry the no-show rates are even higher; rates of missed psychiatric 

appointments in the U.K. were revealed in one review to be almost double that of missed 

appointments in other disciplines.5 In another study, no-shows for intake, or first 

appointments, in an outpatient psychiatry clinic represented 36% of all scheduled 

appointments.19 Failure to attend psychiatric appointments can lead to poor medication 

adherence, relapse into crisis and/or re-hospitalization, or dropping out of treatment 

altogether,5,6 all poor and even dangerous patient outcomes. 

Medication Adherence  

 Medication adherence is also an issue of interest and of serious consequence in 

health care. As of 2014, 60% of Americans had at least one chronic health condition,20 up 

from nearly 50% only four years earlier, many of which require medications and with 

expected increases in future years.21 A national survey of adults indicates that 64% of 

Americans prescribed medications for chronic conditions do not take them correctly. The 

rate of adherence problems increases with the number of prescribed medications—in 

cases where patients take only one or two medications, the rate of improper adherence is 

56%, as opposed to 70% in those who take three or more medications.7 

 The advent of electronic prescribing (e-prescribing) systems allows very direct 

measurement of adherence in the context of prescription fill rates. Two separate studies 

reported new prescription non-fill rates of 24% and 28% over the course of one year for 

general medications.22,23 In cases of serious mental illness, high rates of medication 
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adherence are even more difficult to achieve.8,9 Patients with bipolar or schizophrenia 

diagnoses only take 51% to 70% of their prescribed medications,24 and a sample of 

Medicare patients with schizophrenia demonstrated only 41% adherence with their 

prescribed antipsychotics.25 Poor medication adherence is associated with relapse, 

hospitalization, poorer functioning and course of illness, and suicide.8,9,26 Patients who 

report poor adherence also report generally poorer subjective health status.7 

Reasons for non-adherence 

Reasons generally given by patients for missing psychiatric appointments include 

forgetfulness or confusion about appointment details, clinic communication problems, 

emotions regarding the appointment, poorly understood consequences of missing an 

appointment, oversleeping, and hospitalization.5,18,27,28 The degree or chronicity of 

illness, diagnosed disorder, including dual diagnosis, and the patient’s level of function 

also influence appointment adherence in psychiatry.5 

Similarly, patients may attribute psychiatric medication non-adherence to 

forgetfulness or confusion about the medication regimen.7 Factors may also include type, 

chronicity, and complexity of diagnoses; working against medication adherence are also 

forces such as stigma, fear of addiction, and concern about side effects.10,24,28 For serious 

and persistent mental illness, unawareness of illness, or “anosognosia,”26(p101) is a major 

predictor of non-adherence. 

Technology to improve adherence 

In the literature specifically targeting technology use in psychiatry, relatively few 

used a text messaging intervention.29,30,39,31–38 Conversely, texting interventions were 

used in over twice as many studies in other domains: diabetes,40–45 weight loss and 
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obesity,46,47 asthma control,48 women’s health,49–52 smoking cessation,53–55 cardiac 

rehabilitation,56 orthopedics and arthritis,57,58 and general primary care appointments.59–62 

 Studies that use cell and smart phone interventions in the field of psychiatry focus 

on the areas of counseling and care management,63,64,73,74,65–72 and medication reminders 

and monitoring.75,76 The current literature demonstrates a need for further research on cell 

or smart phone interventions, specifically in the use of text messaging technology.  

Purpose of the Study 

 The purpose of the study was to determine if the use of text messaging improves 

adherence to follow-up appointments and medications, as well as enhances functioning in 

the adult psychiatric outpatient population. This project began with a systematic literature 

review on the use of technology to improve adherence. The goals of the review were to 1) 

evaluate the quality of evidence-based studies on cell or smart phone interventions for 

adherence, 2) examine their use in Hispanic and psychiatric populations, and 3) 

summarize the kind of outcomes resulting from these studies. Then a small pilot 

interventional study of patients from various racial and ethnic groups and with diverse 

psychiatric diagnoses was conducted. This pilot study builds upon the work already 

begun using text messages for clinical purposes, setting the stage for larger studies with 

more diverse populations within the discipline of psychiatry. 

Theoretical Framework 

Bandura’s theory of Self-Efficacy 

 Bandura’s theory of Self-Efficacy,77 illustrated in Figure 1.1, is the theory of 

choice for this research because its iterative nature lends itself well to this interventional 

study, which capitalizes on mobile phone technology to influence adherence behaviors. 
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Self-Efficacy theory describes relationships between concepts and domains that are 

reflective of the way humans make decisions to act in a particular way. Antecedent 

factors can influence individual actions via technology, in this case text messaging, which 

in turn may encourage positive actions leading to improvements in general functioning. 

Antecedents to verbal or social persuasion, such as suggestion and exhortation, are 

techniques used by other studies that have attempted to reinforce self-efficacious 

behaviors to achieve successful outcomes.29,40,48,49,75,78,79 

 The consequences of successful achievement can fall into any of four process 

domains: cognitive, motivational, affective, and selection. Cognitive processes are rooted 

in organization and objectivity; motivational processes are actions guided by cognition; 

affective processes are beliefs in coping skills colored by mood or anxiety; and selection 

processes are actions with long-range impact across a lifetime. Seen through this lens, a 

consequence of using text messages to aid in adherence in the target population may be 

the making of a conscious decision to follow the treatment regimen. Possible 

ramifications of this decision, in addition to reduced psychiatric symptoms, include 

generally improved/stabilized functioning, maintaining employment, avoiding 

hospitalization, and better relationships with friends and loved ones.75  
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Adapted Bandura’s theory of Self-Efficacy 

 A review of the theoretical underpinnings of mobile health (mHealth) studies80 

determined that existing theories might not adequately guide development of studies in 

this technological area. Other studies have adapted and combined traditional theories, or 

developed new ones, to better address technological interventions for mHealth.49,81–83 

 In a similar vein, for this study Bandura’s original theoretical framework is 

adapted to address more adequately the outcome variables. Adherence is linked in a 

variety of ways to functioning and physical, as well as mental, health. One of the 

principal outcomes for this study is level of functioning. Good mental functioning is well 

known to play a positive role in a variety of aspects of physical health and general 

functioning. It can be conceptualized as mental well-being, but this concept can be 

difficult to define, as it encompasses multiple aspects of an individual’s genetics, 

experiences, knowledge, and beliefs. It is also not static; rather, it is seen as a point along 

Figure 1.1. Bandura’s theory of Self-Efficacy, adapted from Resnick, 2008. Dotted lines represent 

theoretical roots in Social Cognitive Theory. 

Informational Sources:
- Performance

(Enactive attainment)
- Role Modeling 

(Vicarious Experience)
- Verbal Persuasion

(Exhortation)
- Physiological Feedback

(Physiological State)

Person

Self-efficacy 
Expectations

Outcome 
Expectations

Environment

Behavior
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a continuum, evolving throughout a person’s life in step with maturity and life 

experiences.84 

Mental well-being is one of three components, along with physical and social 

well-being, of the overall definition of health. In addition to mental health treatment, 

mental illness prevention and promotion strategies also target mental well-being.85 In the 

context of this broader definition of mental well-being as a descriptor for mental 

functioning, attention must be given to the interrelationships of mind and body in the 

study outcomes. 

 Figure 1.2 shows an enhanced model of the theory of Self-Efficacy, depicting 

variables of interest for the pilot study. The text messaging intervention is the main input 

variable and main outcome variables are visit adherence and psychiatric medication 

adherence. Additional outcome variables are mental and physical functioning and 

psychiatric symptoms. Self-efficacy and outcome expectations have been collapsed into 

one category called Efficacy Judgments, and these directly contribute to Behavioral and 

Mental Health Outcomes. Outcomes are expected to result in repeated adherence and 

symptom relief, which influence the person and environment. The reciprocal determinism 

connections between Behavior, Person, and Environment seen in the original theoretical 

framework are echoed in the adapted framework. 
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Specific Aims and Hypotheses 

The above adapted theoretical framework guided the operationalized model for 

the pilot study as seen in figure 1.3. 

 

 

Informational Inputs
- Text messaging

Personal Factors
- age
- gender
- marital status
- race
- ethnicity
- country of origin
- language
- education
- employment
- Ψ Dx
- hospitalizations
- previous adherence

Efficacy Judgments
- better able to 
adhere to follow-up, 
meds
- outcomes perceived 
as beneficial

Environmental Factors
- # of medications
- participation in therapy
- input to Tx
- previous Tx

Outcomes

BEHAVIORAL
- med check visit attendance
- Ψ medication adherence

MENTAL HEALTH
- mental and physical 
functioning
- Ψ symptoms

Figure 1.2. Bandura’s theory of Self-Efficacy, adapted to include variables of interest for the pilot 

study. 

Informational Inputs
- Text messaging - Y/N 
(intervention v. control)

Personal Factors
Hypothesis  3

Environmental Factors
Hypothesis 3

BEHAVIORAL Outcomes
- med check visit attendance
- Ψ medication adherence

MENTAL HEALTH Outcomes
- mental and physical 
functioning
- Ψ symptoms

Aim 1 (Hypotheses 1 & 2)

Aim 2 (Hypotheses 1 & 2)

Figure 1.3. Operationalized version of Bandura’s theory of Self-Efficacy for the pilot study. 
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Specific Aim 1 

 The first aim of this study is to determine whether, if exposed to the text 

messaging intervention, patients show improvements in follow-up appointment 

adherence, psychiatric medication adherence, and whether these improvements are seen 

after controlling for confounders. 

Hypotheses: 

• H1: Patients who receive a text messaging intervention will have greater follow-up 

appointment adherence than those who do not receive the intervention. 

• H2: Patients who receive a text messaging intervention will have greater psychiatric 

medication adherence than those who do not receive the intervention. 

• H3: The association between text messaging and any improvement will still be present 

once potential personal and environmental confounding factors are held constant. 

Specific Aim 2 

 The second aim of this study is to determine in what way(s) overall adherence 

resulting from the intervention has changed level of functioning (see variables in Table 

1). 

Hypotheses: 

• H1: Patients who have overall adherence will show improvements in functioning. 

• H2: Patients who have overall adherence will show decreased psychiatric symptoms. 

Methods 

 Detailed design and methods for this study are elaborated in each of the following 

chapters containing the manuscripts that are part of this dissertation. The following is a 

brief overview of the methods used in the literature review and the pilot intervention. 
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Literature Review  

The Qualitative Assessment Tool for Quantitative Studies (QATQS) to assess 

studies found in the literature. QATQS grading criteria is shown in Table 1.1. Multiple 

databases were searched using combinations of the terms psychiatry, adherence, 

technology, and Hispanic. Record screening occurred as a combination of title and 

abstract review within multiple databases. Final screening was based on full text of the 

articles. Consensus was achieved at each screening step by two independent reviewers.  

Table 1.1. QATQS assessment and grading criteria 

Quality Component Assessment Criteria 

Selection Bias Degree to which participants are representative of target population 

Percentage of study candidates who agreed to participate 

Design Study design 

Description of randomization process 

Appropriate randomization sequence 

Confounders Controlling of confounders via design 

Baseline balance as to confounders 

Blinding Outcome assessors 

Participants 

Data Collection Reliability and validity of assessment tools/methods 

Withdrawals and 

Drop-Outs 

Reporting of withdrawal numbers and reasons 

Percentage of participants completing the study 

Intervention Integrity Percentage of participants receiving intended intervention 

Measurement of consistency of intervention administration 

Contamination/unintended intervention 

Analysis Appropriate 

to Question 

Level of allocation and analyses 

Appropriateness of statistical methods to study design 

Analyses for intention-to-treat 

Global Quality 

Rating  

Strong = 4 strong ratings and 0 weak ratings 

Moderate = less than 4 strong ratings and 1 weak rating 

Weak = 2+ weak ratings 

 

Pilot Study 

This was an interventional pilot study of a randomized experimental design with 

pre-test and post-test. The study was conducted at a busy primary psychiatric outpatient 

clinic serving, on average, 250 patients for medication management appointments per 

month. The clinic is part of a non-profit community behavioral health system in a large 

Mid-Atlantic urban metropolitan area. 
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 Timeframes for adherence studies in mental health range from three months to 

one year.13,86–89 In most clinical cases, it takes between eight to twelve weeks to see full 

results of prescribed medications, without taking into consideration medication increases 

and possible changes, though in some cases results are discernible in less time. Because 

of this clinical response pattern, the study was conducted over a four-month period for 

each participant. 

 Participants were recruited in person at the site and, upon signing consent, were 

randomized to either intent to treat (ITT) or treatment as usual (TAU) groups. Those in 

the ITT group received the text messaging intervention in addition to the usual phone call 

reminders offered by the clinic, while those in the TAU group only received the phone 

call. At baseline, and again at two and four months, participants completed four scales: 

World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0), DSM-5 

Self-Rated Level Cross-Cutting Symptom Measure—Adult (DSM-5), Cohen Perceived 

Stress Scale-10 (PSS-10), and Degner Control Preferences Scale (CPS). These scales and 

their psychometric properties are discussed in more detail in the appendix. Demographic 

and clinical information were obtained from clinic records. 

Human Subjects 

The research protocol was approved by the Institutional Review Board (IRB) at 

the University of Maryland, Baltimore protocol number HP-00060928. 

Power and Sample Size 

 Sample size calculation was based on Cohen’s guidelines.90 For a study of 

medium Effect Size (Cramer’s V/Phi of 0.30, 1df), power of 0.80, and α of 0.05, a sample 

size of 87 participants in each group were estimated to be  required for a total of 174 
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participants. Rounding up to allow for dropouts yielded an estimated sample size of 200 

participants for a full study. Since this was a pilot study a target of 100 participants was 

set based on similar studies in the literature ranging from 76 to 123 participants33,49,91 

Overview of Manuscripts 

 The following three chapters present the various manuscripts that include one 

published article and two manuscripts in preparation for submission. These articles were 

developed in accordance with the requirements of the dissertation manuscript option and 

encompass the aims of the study. 

 The article titled “The Use of Phone Technology in Outpatient Populations: a 

Systematic Review” is presented in Chapter 2 and was published in The Open Nursing 

Journal in June 2016. This was a systematic review of the literature on phone technology 

being used in adult outpatient populations, with special focus on psychiatric populations 

and Hispanic patients. Chapter 3, titled “Do Text Reminders Improve Follow-Up 

Appointment and Medication Adherence in Psychiatric Outpatient Populations?” is in 

preparation for submission to the Journal of the American Medical Informatics 

Association. This manuscript addresses Aim 1, which focuses on whether patients 

receiving text message reminders show improvements in follow-up appointment and 

medication adherence. Lastly, Chapter 4, titled “The Effects of Adherence on Psychiatric 

Symptoms and Mental and Physical Well-Being” is in preparation for submission to 

Internal Medicine Review. The focus of this manuscript is Aim 2, which examines 

whether patients who have overall adherence, to both follow-up appointments and their 

medication regimens, demonstrate improvement in various facets of well-being. 
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CHAPTER 2 

THE USE OF PHONE TECHNOLOGY IN OUTPATIENT 

POPULATIONS: A SYSTEMATIC REVIEW1 

Abstract 

Objective: A systematic review was conducted to identify the types of phone technology 

used in the adult outpatient population with a focus on Hispanic patients and psychiatric 

populations. 

Methods: A search for articles was conducted on the EMBASE, PubMed and PsycINFO 

databases. Articles reviewed were peer-reviewed, full- text, English language and 

published through mid-November 2014. 

Results: Twenty-one articles were included in this review and grouped according to 

combinations of phone technology, medical specialty area and population. For all articles, 

phone technology was defined as telephone, cell, or smart phone. Technology was used 

in psychiatry with Hispanic population in four articles, in psychiatry with non-Hispanic 

population in seven articles and in other specialties with Hispanic population in ten 

articles. Articles were evaluated for quality. Six articles were assessed as strong, eight 

were moderate and seven were weak in global quality. Interventions included direct 

communication, text messaging, interactive voice response, camera and smart phone app. 

Studies with Hispanic populations used more text messaging, while studies in psychiatry 

favored direct communication. The majority of articles in all groups yielded 

improvements in health outcomes. 

                                                 
1 Duarte AC, Thomas SA. The Use of Phone Technology in Outpatient Populations: A 

Systematic Review. Open Nurs J. 2016;10(Suppl 1: M3):45-58. 

doi:10.2174/1874434601610010045 
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Conclusion: Few studies have been conducted using phone technology in Hispanic and 

psychiatric populations. Various phone technologies can be helpful to patients in diverse 

populations and have demonstrated success in improving a variety of specific and overall 

healthcare outcomes. Phone technologies are easily adapted to numerous settings and 

populations and are valuable tools in efforts to increase access to care. 

Introduction 

Alexander Graham Bell’s invention, the telephone, fundamentally transformed 

person-to-person communications, allowing efficient and immediate voice contact 

between two remote parties.92 In the almost 140 years since its introduction, this 

communications technology has experienced an explosive evolution. Mobile phones and 

personal digital assistants (PDAs) have been widely available to the public for almost 

three decades.93 Wireless technology continued to advance rapidly and the mobile 

phone’s most recent incarnation, the smart phone, has propelled growth in this 

technology and similar devices to the present day.94 Like the introduction of computers 

into households across the globe, the evolution of mobile technology has changed the 

way people communicate and access information. 

The term Digital Divide refers to inequalities in access to internet. While this 

situation may have been the case in the past, this gap has been shrinking at a very rapid 

pace. Year-end estimates for 2014 worldwide cell phone subscriptions in developed 

countries were expected to near 1.5 billion, which translates to approximately 121 

subscriptions per 100 inhabitants.95 Today, cell phone ownership among Americans is at 

91%, minority groups are more likely to use a smart phone for internet access, and 

Blacks, whites, and Hispanics are equally likely to own mobile phones.12,96 Additionally, 
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80% of smart phone owners surveyed worldwide by the analytics software company 

FICO were interested in using their phones for healthcare communications, specifically 

seeking reminders of upcoming appointments (76%) as well as reminders to make 

appointments or take medications (69%).97 A 2013 PEW survey found that 56% of 

American adults own a smart phone as opposed to more basic cell phone models, up from 

46% the year before and 35% two years prior.98 This growth trends across gender, age, 

race, and cultural/ethnic demographics. The high rates of ownership and usage of the 

instruments to access health information on the internet, as well as strong user 

preferences for healthcare communications via smart phone, suggest that this widespread 

personal technology can be useful in reducing health disparities and improving access to 

healthcare via increased communication.97,99,100 

Mental health issues are of serious concern and place a great burden on all levels 

of society. Individuals, families, and entire communities are affected, and access to care 

is a barrier worldwide. The gaps between mental healthcare demand and supply are 

estimated at 76%-85% in low and middle-income countries and between 35% and 50% in 

high- income countries by the World Health Organization (WHO).101 U.S. Healthy 

People 2020 guidelines identify increasing access to mental health and a focus on 

prevention as important goals, placing increased demands on both mental and physical 

healthcare resources.4 Improved adherence to treatment regimens yields improved patient 

outcomes. Despite increased demand and attempts to address it, patients continue to have 

trouble adhering to both appointments and medication regimens resulting in sub-optimal 

outcomes.5–10 
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Several reviews have examined the use of cell and voice technology in enhancing 

self-care and disease management, behavioral changes, preventive care, and appointment 

attendance in a variety of healthcare settings, age groups, and health conditions with 

particular progress in the realm of text messaging interventions.102–105 The majority of 

studies identified in these reviews were conducted in countries other than the U.S. While 

two Cochrane reviews104,105 examined trials in low, middle, and high-income countries, 

none of the reviewed studies specifically examined racial, ethnic, or socioeconomic 

minority groups. Likewise, none of the reviews yielded studies targeting phone 

interventions in the psychiatric specialty area. 

The goal of this review is to identify and evaluate the types of phone technology 

used in the adult outpatient population, focusing on Hispanic patients and psychiatric 

populations, two areas not reviewed in depth to the authors’ knowledge. The results of 

this review will identify quality of existing studies and gaps in the literature, both of 

which will bring to light areas for further research. Innovative technological interventions 

specifically directed toward these populations, which are vulnerable due to health 

disparities or the stigma of illness, may lead to improved appointment and medication 

adherence and yield improved health management and outcomes. 

Methods 

Design 

A systematic review was conducted using the guidelines of the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement.106,107 

Relevant articles were identified and selected for ultimate review, synthesis, and grading 

of the evidence. Because studies were expected to be of diverse types, settings, 
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comparators and outcomes, this systematic review did not lend itself to the additional step 

of conducting a meta-analysis.108 

Literature Search 

The PRISMA Statement106,107 also guided the literature search. A priori criteria 

for inclusion yielded studies that were peer-reviewed, full-text, English language, 

conducted in any country and involved human subjects over the age of 18. Inclusion 

criteria used phone technology intervention with either a psychiatric and/or Hispanic 

population. Specifically excluded were review articles, meta-analyses, case studies, as 

well as dissertations and poster presentations. Systematic searches were conducted on 

three electronic databases, EMBASE, PubMed, and PsycINFO (EBSCO). An initial 

search was performed in early March 2013 for all articles to date; because technology use 

in healthcare is relatively new, no lower date parameter was used to exclude older studies 

initially, though during full-text screening, articles published before 2003 were 

eliminated. A second search was conducted in early November 2014 to include new 

articles since the first search. Google Scholar and hand searches of full-article reference 

lists were also performed with each series of electronic database searches. 

Searches were conducted using various combinations of terms in the following 

broad categories: psychiatry, adherence, technology, and Hispanic. Specific search terms 

have been summarized in Table 2.1. 
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Table 2.1. Summary of systematic search terms by general category 

General Category Search Terms 

Psychiatry mental disorders, mental health, mental health services, psychiatric 

Adherence adherence, appointment adherence, appointment compliance, compliance, 

follow up, medication adherence, medication compliance, medication follow 

up, medication management, patient adherence, patient compliance, self care, 

self management, treatment adherence, treatment compliance 

Technology applications, apps, interactive, internet, mhealth, mms, mobile health, 

multimedia, multi media, multimedia messag*, short messag*, sms, social 

media, tablet*, texted, texting, cell phone, cellular phone, computer assisted, 

internet based, mobile phone, online, smartphone, smart phone, 

telecommunications, telemedicine, telephone, text messag*, wireless phone, 

wireless telephone 

Hispanic Central American, Cuban, Hispanic American, Latin American, Mexican, 

Puerto Rican, Salvadoran, Hispanic*, Latino*, Spanish speaking 

 

Two reviewers independently followed a three-step screening process to narrow 

down the list of studies for final evaluation in this systematic review: (i) screening by 

title; (ii) screening by abstract; and (iii) screening of full-text articles. Prior to moving 

forward, consensus was achieved at each step. 

Data Extraction 

Data extraction was performed by one reviewer who created three detailed 

evidence tables with the following information from each article: author, year, location, 

study design, sample size, population, setting, technology and intervention, comparators 

and main outcomes. Both reviewers confirmed accuracy of table data by re-checking 

against the original articles. Any data discrepancies were discussed and appropriate 

changes or corrections made. An additional column was added to each evidence table 

reflecting global quality rating. 

Quality Assessment 

Quality of the studies was evaluated using the Qualitative Assessment Tool for 

Quantitative Studies (QATQS).109,110 Validity and reliability, in randomized as well as 

non-randomized studies, have been demonstrated for the QATQS.110,111 Eight 
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components of quality are examined by the QATQS: (i) selection bias, (ii) design, (iii) 

confounders, (iv) blinding, (v) data collection, (vi) withdrawals and drop-outs, (vii) 

intervention integrity, and (viii) analysis appropriate to question. Ratings of strong, 

moderate or weak are assigned to each of the first six components, in accordance with the 

tool’s guide and dictionary. These individual ratings are combined to produce a global 

quality rating (Table 2.2). Each reviewer performed an independent evaluation, then both 

came together to discuss discrepancies and arrive at 100% agreement on final study 

quality ratings. 

Article Evaluation 

Each article was analyzed in the context of technology used, population and 

medical specialty area. Three detailed evidence tables were created, grouping articles by 

phone technology, population, and specialty and including summarized information from 

each article, as well as quality rating per the QATQS.109 

Table 2.2. QATQS assessment and grading criteria 

Quality Component Assessment Criteria 

Selection Bias Degree to which participants are representative of target population 

Percentage of study candidates who agreed to participate 

Design Study design 

Description of randomization process 

Appropriate randomization sequence 

Confounders Controlling of confounders via design 

Baseline balance as to confounders 

Blinding Outcome assessors 

Participants 

Data Collection Reliability and validity of assessment tools/methods 

Withdrawals and 

Drop-Outs 

Reporting of withdrawal numbers and reasons 

Percentage of participants completing the study 

Intervention Integrity Percentage of participants receiving intended intervention 

Measurement of consistency of intervention administration 

Contamination/unintended intervention 

Analysis Appropriate 

to Question 

Level of allocation and analyses 

Appropriateness of statistical methods to study design 

Analyses for intention-to-treat 

Global Quality 

Rating  

Strong = 4 strong ratings and 0 weak ratings 

Moderate = less than 4 strong ratings and 1 weak rating 

Weak = 2+ weak ratings 
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Results 

Initial literature searches yielded 1,757 articles from the databases and hand 

searches yielded an additional 22 articles (Figure 2.1). Fifty articles were duplicates, 

leaving 1,729 articles to be screen by title and abstract. Of these, 1,384 were excluded on 

title and 176 were excluded on abstract. After full-text assessment of 169 articles, 21 

were retained in the final list for qualitative synthesis.29,40,78,81,91,112–118,41,119,49,63–66,75,76 

The articles were grouped as follows for analysis: (i) four articles using phone technology 

in psychiatry with Hispanic populations,66,114,115,119 (ii) seven articles using phone 

technology in psychiatry with non-Hispanic populations,29,63–65,75,76,117 and (iii) ten 

articles using phone technology in other specialties with Hispanic 

populations.40,41,49,78,81,91,112,113,116,118 For all articles, phone technology was defined as 

telephone, cell, or smart phone. The term psychiatry encompassed articles specific to the 

field, as well as articles in other disciplines that targeted psychiatry-specific outcomes. Of 

the 21 studies, ten were randomized controlled studies (RCTs),29,49,66,78,81,112–114,117,118 

nine were cohort studies,40,41,63,64,75,91,115,116,119 and two were controlled clinical trials 

(CCTs).65,76 With one exception,29 all articles reported on studies conducted in the United 

States. 
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Figure 2.1. Flow diagram for literature search 
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Technology Use in Psychiatry with Hispanic Populations 

Four articles (two RCTs and two cohort studies)66,114,115,119 described 

interventions using phone technology in Hispanic populations with outcomes specifically 

in the realm of psychiatry. Details regarding these studies can be found in Table 2.3. A 

total of 2,205 participants were included in the studies, the majority in safety net 

populations66,119 and the remainder in the general population.114,115 Two articles66,114 were 

of strong quality while one each were found to be of moderate115 and weak119 quality.109 

All four articles used phone technology interventions for mental health outcomes, 

though none specified the type of phone used in the intervention. Two articles described 

studies in breast cancer survivors; one used telephone psycho- education to address 

depression in this population114 and the other used therapy and cancer education to help 

with more general mental health support.115 The other two articles addressed studies 

using phone technology for depression in individuals with diabetes; the first provided 

collaborative care using the telephone66and the second used a telephone interactive voice 

response (IVR) system.119 Two articles66,114 reported improvement in depressive 

symptoms. Additionally, one of these articles66 noted ongoing depression treatment and 

overall improvement in quality of life, but did not report significant differences in clinical 

outcomes for diabetes as a result of the intervention. A third article reported significant 

improvements in psychological, physical, social, and spiritual QOL.115 The remaining 

article119 did not report any outcomes as it described a study currently underway. 
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Table 2.3. Articles that included technology use in psychiatry with Hispanic populations (cont’d.) 
 
First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention 

v. 

Comparators 

Global 

Quality 

Rating 

Ashing, 

2014 114 

USA, CA 

RCT 

n=252/Randomized 

n=221 (I: n=110, 

99 completed, C: 

n=111, 100 

completed); 18+ 

y.o., English or 

Spanish speaking 

Latina BCA 

survivors via CA 

Cancer Registry; 

general population 

Telephone. Eight bi-

weekly psycho-

educational 

interventions, 40-50 

minutes plus 

survivorship booklet. 

Survivorship 

booklet only. 

Level of 

depressive 

symptoms. 

Over time, 

within 

language 

group, 

significantly 

decreased. 

Follow-up 

also showed 

significant 

decrease in 

symptoms. By 

language 

preference, 

both English 

and Spanish 

language-

preferred 

showed 

significant 

decrease from 

baseline to 

follow-up. 

Strong 

Badger, 

2013 115 

USA, AZ 

Cohort 

n=80 dyads (160 

total) (I: n=40, C: 

n=40), Latina BCA 

survivors and their 

supportive partners; 

general population 

Telephone. (TIP-C 

intervention) Weekly 

interpersonal 

psychotherapy + CA 

education for BCA 

survivors, every 

other week for 

supportive partners. 

English or Spanish. 

(THE 

intervention) 

Standardized 

educational 

materials sent 

prior to 

intervention, 

reviewed over 

the phone. 

Weekly 

sessions for 

BCA 

survivors, 

every other 

week for 

supportive 

partners. 

English or 

Spanish. 

Psychological, 

physical, 

social, and 

spiritual QOL. 

Significant 

improvements 

(in all 

EXCEPT 

spiritual) for 

BCA 

survivors in 

both groups 

over time. 

Significant 

improvements 

(in ALL QOL 

areas) for 

supportive 

partners in 

both groups 

over time. No 

Moderate 
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Table 2.3. Articles that included technology use in psychiatry with Hispanic populations (cont’d.) 
 
First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention 

v. 

Comparators 

Global 

Quality 

Rating 

clear support 

demonstrating 

one 

intervention 

better than the 

other. 

Ell, 2011 
66 

USA, CA 

RCT 

n=387 (I: n=193, 

138 @ 24 mos; C: 

n=194, 126@ 24 

mos) low-income 

adults with diabetes 

& depression - part 

of Multifaceted 

Diabetes and 

Depression 

Program (MDDP); 

English or Spanish 

speaking, in 

primary safety net 

care 

Telephone. 

Educational 

pamphlets and 

resource lists plus 

socioculturally 

adapted collaborative 

care for depression 

in primary care 

(psychotherapy, 

antidepressants, or 

both; telephone 

symptom monitoring 

& relapse 

prevention) 

Enhanced 

Usual Care 

includes same 

pamphlets and 

resource lists 

as intervention 

group. PCPs 

also could Rx 

antidepressants 

and provide 

counseling or 

refer for 

community 

mental health. 

Depression 

care. More 

going Tx at 24 

months; 

Depression 

symptoms. 

Improved at 

24 month; 

QOL. Overall 

improvement, 

narrowing 

over time, not 

significant at 

24 mos; DM 

clinical 

outcomes. No 

significant 

differences. 

Strong 

Wu, 

2014 119 

USA, CA 

Cohort 

n=1406 (I: n=442, 

C1: n=484, C2: 

n=480) low-

income, 

predominantly 

Hispanic/Latino 

adults with 

diabetes, English or 

Spanish speaking, 

county safety net 

clinics 

Telephone IVR. 

Technology-

facilitated depression 

care (TC). 

Educational/resource 

materials + calls 

from automated 

telephonic 

assessment (ATA) 

call system. Monthly 

ATA calls for 

depressed at 

baseline, Q 3 mos. 

for not depressed at 

baseline. TC group 

also gets telephone 

appt reminders. 

In addition to 

educational 

and resource 

materials: 1) 

Usual care 

(UC), 

traditional 

clinic 

depression and 

diabetes care; 

2) 

Collaborative 

care team 

supported care 

(SC) includes 

RN, NP, SW to 

assist with MH 

issues for 6 

mos, then 

return to usual 

care. 

Depression 

outcomes. 

Treatment 

adherence. 

Social and 

economic 

stress 

reduction. DM 

self-care 

mgmt. Health 

care 

utilization. 

Care mgmt. 

model cost. 

Cost-

effectiveness. 

Comparisons. 

No results; 

project in 

progress. 

Goal: reduce 

health 

disparities via 

Weak 
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Table 2.3. Articles that included technology use in psychiatry with Hispanic populations (cont’d.) 
 
First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention 

v. 

Comparators 

Global 

Quality 

Rating 

improved 

outcomes and 

reduced costs. 
Abbreviations: RCT=randomized controlled trial, I=intervention, C=comparator, y.o.=years old, BCA=breast cancer, CA=cancer, 

TIP-C=telephone interpersonal counseling, THE=telephone health education, QOL=quality of life, mos=months, PCPs=primary care 

providers, Rx=prescribe, Tx=treatment, DM=diabetes mellitus, IVR=interactive voice response, appt=appointment, RN=registered 
nurse, NP=nurse practitioner, SW=social worker, MH=mental health. 

 

Technology Use in Psychiatry with Non-Hispanic Populations 

Phone technology interventions in non-Hispanic populations targeting outcomes 

in the area of psychiatry are described in seven articles (two RCTs, two CCTs, and three 

cohort studies).29,63–65,75,76,117 Study details are described in Table 2.4. These studies 

included a total of 45,767 participants. Four studies included subjects from the general 

population,63–65,76 two studies involved people who had completed inpatient 

programs29,117 and one study recruited from a federally qualified health center (FQHC).75 

Two articles were rated strong in quality,29,117 two were rated moderate,65,75 and the 

remaining three were rated weak.63,64,76 

Three articles described the use of cell or mobile phone interventions29,75,76 while 

the remaining four did not specify the type of phone used in the intervention.63–65,117 The 

three articles using mobile phone interventions all did so in participants with substance 

abuse problems. One pilot study conducted in Ireland used a text messaging intervention 

in a group of patients diagnosed with depression and alcohol abuse.29 Another pilot used 

IVR in the dually-diagnosed homeless population.75 The last of these articles used cell 

phone cameras to take pictures of morning medications of methamphetamine-dependent 

individuals.76 Of the remaining four articles, three involved counseling or support call 
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interventions for patients with depression,63 serious and persistent mental illness 

(SPMI)65 and posttraumatic stress disorder (PTSD) in veterans,117 while one used IVR 

technology in depression.64 Of five articles addressing medication adherence, four 

reported improvements or high levels of adherence63,65,75,76 and one reported no 

significant impact to adherence, though age was identified as a confounder.64 In addition, 

one study reported greater likelihood of therapy continuation, improvements in refill 

timeliness, symptom burden and severity, and mental quality of life (QOL) with no 

improvements in physical QOL.63 Other studies reported high ability to reach participants 

using technology and subjective improvements in communications,75 as well as decreased 

emergency department (ED) utilization65 and usefulness of the technology in measuring 

adherence.76 The article focusing on depression and alcoholism reported improved 

depression, abstinence, and functioning, while noting no significant difference in 

compulsion to drink.29 Lastly, the study addressing PTSD reported no significant 

differences in PTSD or depression, aggressive behaviors, alcohol or drug problems, 

QOL, time to rehospitalization, or engagement in care.117
 

 

Table 2.4. Articles that included technology use in psychiatry with non-Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

 

Technology/ 

Intervention 

Comparators Main Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

Agyapong, 

2012 29 

Ireland 

RCT 

(Pilot) 

n=54 (I: n=26, C: 

n=28) adult pts 

w/depression and 

ETOH; completers 

of inpatient 

program 

Mobile phone. BID 

supportive text 

messages. 

Thank-you 

text messages 

every 2 

weeks. 

Depression and 

abstinence. 

Improved. 

Functioning. 

Improved. 

Compulsion to 

drink. No 

significant 

difference. 

Strong 
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Table 2.4. Articles that included technology use in psychiatry with non-Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

 

Technology/ 

Intervention 

Comparators Main Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

Aubert, 

2003 63 

USA 

Cohort 

n=5624 (I: n=505, 

C1: n=1375, C2: 

n=3744) adult 

insurance pharma 

plan members with 

depression with 

new prescription 

(none in last 180 

days) for an 

antidepressant 

medication; 

general population 

Telephone. Four 

telephone 

counseling calls. 

Five educational 

mailings. Toll-free 

number set up for 

participant 

questions. 

1) Minimal 

intervention: 

completed 

first call but 

did not 

consent to 

continuing 

interventions. 

2) No 

interventions. 

Medication 

adherence. 

Improved. 

Therapy 

continuation. 

More likely. 

Refill timeliness. 

Improved. 

Symptom 

burden. 

Improved. QOL-

mental. 

Improved. QOL-

physical. No 

significant 

difference. 

Symptom 

severity. 

Improved.  

Weak 

Burda, 

2012 75 

USA, MD 

Cohort 

(Pilot) 

n=10 adult 

homeless dual-

Dx'd pts, mostly 

black, mostly men; 

FQHC 

Cell phone IVR. 

Daily phone calls, 

two attempts. 

None Medication 

adherence. High 

levels reported. 

Ability to reach 

participants. 

High. Subjective 

report of 

communications. 

Improved. 

Moderate 

Castle, 

2012 64 

USA, PA 

Cohort 

n=39,020 (I1: 

n=293, I2: 

n=11,280, I3: 

n=27,447) adult 

insurance pharma 

plan members 

newly Rx'd 

antidepressant 

medication; 

general population 

Telephone IVR. 

Calls to 

participants with 

option to listen 

then transfer to 

depression mgmt 

program. If not 

reached, msg left 

with callback 

number. 

3 a posteriori 

intervention 

groups: 1) 

reached, 

transferred, 2) 

reached, not 

transferred, 3) 

not reached. 

Medication 

adherence. Not 

significantly 

impacted by 

intervention. 

Age was 

confounder, as 

increase in 

adherence seen 

with increasing 

age. 

Weak 

Cook, 

2008 65 

USA, CO 

CCT 

n=202 (I: n=51, C: 

n=151) adult 

Medicaid members 

SPMI, received 

2nd gen 

antipsychotic in 

last 30 days; 

Telephone. 

Adherence 

counseling via 

CBT/MI. F/U 

written materials 

upon completion. 

Not contacted 

after multiple 

attempts. 

ED Utilization. 

Decreased. 

Medication 

adherence. 

Improved. 

Moderate 
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Table 2.4. Articles that included technology use in psychiatry with non-Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

 

 

 

Technology/ 

Intervention 

Comparators Main Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

mostly women; 

general population 

Galloway, 

2011 76 

USA, CA 

CCT 

n=20 

methamphetamine-

dependent adults, 

men and women; 

general population 

Cell phone. For 8 

weeks, subjects 

took pictures of 

daily morning 

medication at time 

of administration. 

Time-stamped 

photos e'mailed to 

data collection 

account. 

Medication 

Event 

Monitoring 

System 

(MEMS) caps 

on bottles, 

weekly pill 

counts. 

Medication 

adherence. High 

levels reported. 

Photos of 

medication 

useful in 

measuring 

adherence. 

Weak 

Rosen, 

2013 117 

USA, CA 

RCT 

n=837 (I: n=412, 

C: n=425) veterans 

entering residential 

PTSD treatment; 

men and women, 

multi-site, post-

discharge 

Telephone. 

Standard outpatient 

care plus bi-weekly 

phone monitoring 

and support for 3 

months post-

discharge. 

Standard 

outpatient 

aftercare: 

referral to 

outpatient 

counselors, 

psychiatrists, 

or both. 

PTSD 

symptoms, 

aggressive 

behaviors, 

ETOH and drug 

problems, 

depression, 

QOL., time to 

rehospitalization, 

engagement in 

care. No 

significant 

differences. 

Strong 

Abbreviations: RCT=Randomized Controlled Trial, I=intervention, C=comparator, ETOH=alcohol, BID=twice daily, 
pharma=pharmacy, QOL=quality of life, Dx’d=diagnosed, FQHC=Federally qualified health center, IVR=interactive voice response, 

Rx’d=prescribed, mgmt=management, msg=message, CCT=controlled clinical trial, SPMI=serious and persistent mental illness, 2nd 

gen=second generation, CBT/MI=cognitive behavioral therapy/motivational interviewing, F/U=follow up, ED=emergency 

department, PTSD=post-traumatic stress disorder. 

 

Technology Use in Other Specialties with Hispanic Populations 

Ten articles fell into the category of phone technology use with Hispanics in other 

medical specialty areas (six RCTs and four cohort studies).40,41,49,78,81,91,112,113,116 Details 

of these studies are listed in Table 2.5. A total of 1,615 participants were included in 

these studies. Subjects were recruited from general populations for three studies,81,91,116 

safety net populations for three studies,40,112,113 FQHC for two studies,41,118 and one each 

from county health department49 and community settings.78 Using QATQS rating 
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criteria,109 two articles were determined to be of strong quality,112,118 five of moderate 

quality,40,49,78,81,113 and three were considered of weak quality.41,91,116 

Eight articles described the use of cell or smart phone technology as the study 

intervention,40,41,49,91,112,113,116,118 while two did not specifically describe the type of 

instrument used.78,81 The eight cell phone studies represented a variety of populations. 

Three articles described studies using text messaging in subjects with diabetes40,41,113; two 

of these were pilot studies.40,41 Three more pilot studies of text messaging were 

conducted with participants who were pregnant,49 overweight or obese,116 and in patients 

with hypertension.118 One text messaging intervention was used in post-emergency 

department (ED) follow-up patients112 and one pilot intervention study used IVR in 

healthy construction workers.91 The two interventions that did not specify the type of 

phone included one study that made calls to women about mammography81 and another 

using telephone IVR in individuals with diabetes.78 

Four studies focused on diabetes management. One article described 

improvements in healthy behaviors, self- efficacy, and medication adherence, but no 

improvement in disease knowledge.40 A second article also reported improvements in 

these same areas, in addition to improved clinical outcomes, disease knowledge, and 

QOL, most notably in the Spanish-speaking subgroup, but all lacking statistical 

significance.113 A third article reported a high response rate to prompting for glucose 

monitoring but no improvement in appointment attendance rates.41 The last article in the 

diabetes management group described two studies, the first of which did not use phone 

technology but provided participants for the second study that did use technology. The 

latter study yielded significant improvement in glucose monitoring.78 The remaining 
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articles discussed studies that targeted a wide range of health outcomes. In one article, 

increased screening mammograms were reported. Though the increase itself was not 

statistically significant; some predictors with significance include age, study group, prior 

mammograms, knowledge of when to begin getting mammograms.81 Significant 

improvements were demonstrated in post-ED follow-up visits,112 health beliefs regarding 

preparation for motherhood,49 and weight management behaviors and clinical 

indicators.116 One study showed improvements in resting and ambulatory blood pressure 

(BP), with significance in the former outcome measure, as well high levels of program 

acceptability and adherence.118 One final article discussed demonstrated adherence to 

health diary keeping.91 

 

Table 2.5. Articles that included technology use in other specialties with Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

Allen, 

2005 81 

USA, CA 

RCT 

n=430 (I: n=219, 

C: n=211) Black 

and Hispanic 

women; general 

population near 

ambulatory care 

center 

Telephone. 

Tailored telephone 

counseling calls to 

provide 

mammogram 

recommendation 

information. 

Phone calls to 

inquire if 

participant had 

screening 

mammogram 

since 

enrollment. 

Screening 

mammogram 

between 

baseline and 6-

month follow-

up. Self-report; 

more screening 

mammograms, 

but not 

significant. 

Predictors with 

significance: 

age, study 

group, prior 

mammograms, 

knowledge of 

age when 

women should 

begin regular 

mammograms. 

Moderate 
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Table 2.5. Articles that included technology use in other specialties with Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

Arora, 

2012 40 

USA, CA 

Cohort 

(Pilot) 

n=23 resource-poor 

pts with diabetes, 

men and women, 

Spanish or English 

speaking; safety 

net population 

Cell phone. Daily 

text messages, 

unidirectional, 

English or Spanish. 

Educational/motiva

tional, medication 

reminders, healthy 

living challenges, 

trivia messages, 

phone link message 

to allow 

participants to call 

in for free tool for 

DM management. 

None Healthy 

behaviors, DM 

self-efficacy, 

medication 

adherence. All 

showed 

improvement. 

Diabetes 

knowledge. No 

change. 

Satisfaction 

scores. 

Favorable. 

Moderate 

Arora, 

2014a 112 

USA, CA 

RCT 

n=328 (I: n=146, 

C: n=182) low-

income English- 

and Spanish-

speaking pts 

needing follow-up 

after ED visit 

Cell phone. Text 

message 

appointment 

reminders, 

unidirectional, 

English or Spanish. 

Usual care: 

written follow-

up 

appointment 

reminders. 

Post ED follow-

up visits. 

Significantly 

improved. 

Strong 

Arora, 

2014c 113 

USA, CA 

RCT 

n=128 (I: n=64, C: 

n=64) adult 

patients with 

poorly controlled 

diabetes; men and 

women, Spanish or 

English speaking, 

urban, public ED 

safety net 

population 

Cell phone. Daily 

text messages, 

unidirectional, 

English or Spanish. 

In addition to usual 

care. 

Educational/motiva

tional, medication 

reminders, healthy 

living challenges, 

trivia messages. 

Usual care: not 

defined. 

HbA1C, 

medication 

adherence. 

Improvement, 

but not 

statistically 

significant. ED 

use in follow-up 

period. 

Decreased. 

Self-efficacy, 

self-care, 

diabetes 

knowledge, 

QOL. Also 

improved, not 

significant. 

ALL 

improvements. 

Greater in 

Spanish-

speaking 

subgroup. 

Satisfaction 

scores. 

Intervention 

Moderate 
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Table 2.5. Articles that included technology use in other specialties with Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

very highly 

rated. 

Evans, 

2012 49 

USA, VA 

RCT 

(Pilot) 

n=123 

(breakdowns 

between I and C 

groups unavailable) 

low-income 

pregnant women, 

mostly Hispanic; 

county health 

department 

Cell phone. Text 

messages providing 

prenatal 

education/tips + 

usual care. 

Usual care: 

prenatal 

counseling and 

care. 

Agreement with 

belief in 

preparation for 

motherhood. 

Significantly 

improved. 

Moderate 

Fischer, 

2012 41 

USA, CO 

Cohort 

(Pilot) 

n=47 low-income 

adult pts with 

diabetes; English 

and Spanish 

speaking; FQHC 

Cell phone. Text 

messages, two-

way: prompts for 

blood sugar 

measurement and 

appointment 

reminders; pts 

respond to both and 

also receive 

acknowledgement 

text. English or 

Spanish. 

None Response to 

text message 

prompts, 

including 

glucose data. 

High rate of 

response. 

Appointment 

attendance 

rates. No 

difference from 

pre-intervention 

rates. 

Weak 

Grzywacz

, 2013 91 

USA, NC 

Cohort 

(Pilot) 

n=119 Latino 

construction 

workers; non-

probability sample; 

age 19+; general 

population 

Cell phone IVR. 

VoiceXML 

application for 

participant entry of 

daily health diary 

information via 

keypad. 

None Adherence to 

diary keeping. 

Over one-third 

adhered; 

feasibility 

supported. 

Weak 

Kolodziej

czyk, 

2013 116 

USA, CA 

Cohort 

(Pilot) 

n=20 adult, 

overweight or 

obese, English- or 

Spanish-speaking; 

general population 

Cell phone. 

Tailored daily text 

messages (3-5) for 

8 weeks + binder 

w/weekly weight 

management 

literature + weekly 

(10-15 min) 

counseling calls for 

encouragement/rei

nforcement. 

English or Spanish. 

None Weight, BMI. 

Significant 

decrease. 

Weight 

management 

behaviors. 

Significant 

increase. 

Feasibility and 

acceptability. 

Favorable. 

Weak 

Lorig, 

2008 78 

n=567 (Study (A) 

I: n=219, C: n=198 

STUDY (A) No 

phone. SDSMP 

(A) Usual 

care: ranging 

(A) 6-month: 

HbA1C, health 

Moderate 
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Table 2.5. Articles that included technology use in other specialties with Hispanic populations 

(cont’d.) 

First 

Author, 

Year 

Location 

Study 

Design 

Sample Sizes/ 

Population/ 

Setting 

Technology/ 

Intervention 

Comparators Main 

Outcomes 

Intervention v. 

Comparators 

Global 

Quality 

Rating 

USA, CA 

RCT 

(to reinforcement 

study only: n=34; 

randomized to 

reinforcement 

study: n=116); 

Study (B) I: n=184, 

C: n=203 (all 

previously received 

SDSMP)) Spanish-

speaking adults 

with type 2 

diabetes; re-

randomized from 

first study to 

second study; 

community settings 

Community-based, 

peer-led, 6-week 

program. STUDY 

(B) Telephone 

IVR. Monthly 

reinforcement call: 

1) 

greeting/participant 

rating of ability to 

manage DM in 

next month, 2) 

choice to listen or 

not listen to two 

90-second 

vignettes, 3) 

opportunity to 

leave message. 

Staff member 

response to 

message, if needed. 

from 

community 

clinics to 

specialist care; 

(B) No 

reinforcement 

call. 

distress, hypo-

/hyper-

glycemia, self-

efficacy. All 

significantly 

improved. (A) 

18-month: same 

as 6-month plus 

self-reported 

global health, 

communication 

w/physician. 

All significantly 

improved. 

ALSO: 

physician and 

ED visits. 

Decreasing 

trend. (B) 18 

month: Glucose 

monitoring. 

Significantly 

improved. 

Otherwise, no 

other significant 

differences. 

Sieverdes, 

2013 118 

USA, SC 

RCT 

(Pilot) 

n=10 (I: n=5, C: 

n=5) adult 

Hispanic pts with 

HTN, men and 

women 50/50; 

FQHC 

Smart phone. 

SMASH app auto-

collect home BP 

(BID every 3 days) 

+ electronic med 

tray data (daily). 

Phone reminder for 

BP, med tray (or 

phone if needed) 

reminder for med. 

Abnormal data 

prompted contact 

from study 

coordinator or 

nurse. Written & 

oral adherence info 

provided to pts. 

Text, e'mail, or 

periodic voice 

motivational/reinfo

rcement messages. 

Usual care: not 

defined. 

Provider and pt 

acceptability. 

High. Program 

adherence. 

Good to 

excellent. 

Resting BP. 

Significant 

improvement. 

Ambulatory BP. 

Improvement 

but not 

significant. 

Strong 
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Abbreviations: RCT=randomized controlled trial, I=intervention, C=comparator, DM=diabetes mellitus, ED=emergency department, 
HbA1C=hemoglobin A1C, QOL=quality of life, FQHC=Federally qualified health center, IVR=interactive voice response, 

VoiceXML=voice extensible markup language, BMI=body mass index, SDSMP=Spanish Diabetes Self-Management Program, 

HTN=hypertension, SMASH= Smartphone Medication Adherence Stops Hypertension, BID=twice daily, med=medication, BP=blood 
pressure, pts=patients. 

 

Discussion 

This systematic review identified and evaluated studies using phone technology 

interventions in outpatient populations published between 2003 and 2014. Specific focus 

was placed on Hispanic patients and psychiatric populations. Using QATQS criteria,109 

six articles were assessed as strong,29,66,112,114,117,118 eight were 

moderate,40,49,65,75,78,81,113,115 and seven were weak in global quality.41,63,64,76,91,116,119 

Studies included in this review demonstrate the variety of settings, patient 

populations, and health outcomes for which phone technology was used successfully. 

Eighteen studies yielded improvements in their outcome measures. Only two articles 

reported no improvements or equivocal results41,64 and one article reported no results at 

all, as it is an active study.119 The types of phone technologies most frequently used in the 

articles were direct communication, in seven studies,63,65,66,81,114,115,117 text messaging, in 

seven studies,29,40,41,49,112,113,116 and IVR, in five studies.64,75,78,91,119 Two other studies 

each used camera76 and a smart phone application (app).118 Most articles specifying the 

use of cell phones were unclear as to type of phone, and only one study specifically 

mentioned the use of a smart phone intervention. Given the trend toward increasing smart 

phone ownership over basic cell phones,98 future studies would do well to capitalize on 

the myriad specialized functions of these communication devices. 

Phone Technology 

In studies with Hispanic participants, text messaging was the phone technology 

used most often, cited in six articles,40,41,49,112,113,116 followed by direct communication, 



 

36 

described in four articles,66,81,114,115 IVR, in three articles,78,91,119 and smart phone app, in 

one.118 These findings are in line with reported rates of cell phone ownership and use.12,96 

In contrast, studies in psychiatry favored direct communication, usually in the form of 

some sort of phone-based counseling or education, and cited in six studies63,65,66,114,115; 

IVR was used in three articles,64,75,119 while text intervention was discussed in only one 

article,29 as was cell phone camera.76 The preference for direct communication is not 

surprising in a field where face-to-face meetings are the treatment norm. Though text 

messaging was only used in one article for psychiatry, the success of this type of 

intervention in Hispanics suggests that this form of technology could be helpful in other 

populations as well. 

Patient Populations 

All reviewed articles described studies conducted in outpatient populations in the 

U.S. except one, which took place in Ireland. Two-thirds focused on 

Hispanics40,41,115,116,118,119,49,66,78,81,91,112–114 and over half were in psychiatric settings or 

targeting psychiatric outcomes.29,63,119,64–66,75,76,114,115,117 In contrast to previous reviews, 

this represents an increase in and, possibly, a trend toward technology research in 

populations where health disparities and stigma have previously been barriers to care. 

Health Outcomes 

The main outcomes reported by the studies in this review were quite varied, yet 

common threads were found among articles. The four articles that focused on psychiatric 

issues in Hispanics66,114,115,119 discussed depressive symptoms, QOL, and depression care, 

though one article did not publish results as the study was still ongoing.119 In each of the 

three articles presenting results, health outcomes showed improvement with the 
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intervention, although one article reported positive results in both the intervention and 

comparator groups.115 

In the seven articles discussing interventions for psychiatry in non-Hispanics,29,63–

65,75,76,117 outcomes measured included depression and PTSD symptoms, substance use 

issues, medication adherence, treatment continuation, QOL, ED use, time to 

rehospitalization, and engagement in care. Four of these articles29,63,65,76 reported 

improvements in health outcomes due to the intervention. In one study medication 

adherence was not significantly impacted but age was determined to be a confounder,64 

and in another no significant differences were noted in any of the PTSD outcomes 

reported.117 Two pilot studies were included in this group and yielded good results with 

interventions in substance-use populations.29,75 

The grouping of ten articles where interventions were studied for other healthcare 

specialties in Hispanic populations40,41,49,78,91,112,113,116,118 described the most diverse set of 

outcomes, with positive results attributed to the interventions in six of the studies. 

Significant outcomes were reported in healthy behaviors, self-efficacy, and medication 

adherence,40 appointment adherence,112 health beliefs,49 weight management,116 glucose 

monitoring,78 and resting blood pressure.118 One study reporting improvements in 

numerous outcome areas noted that all improvements were greater in the subgroup of 

Spanish-speakers, though none were of statistical significance.113 This grouping of 

articles also contained six pilot studies40,41,49,91,116,118 that, in addition to reporting positive 

results, demonstrate acceptability and feasibility. 
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Summary 

Results from the studies conducted in Hispanic populations demonstrate that the 

use of mobile phone technology was successful and feasible across a variety of 

disciplines, providing evidence of positive, if not significant improvements in health 

outcomes. In particular, studies using text messaging interventions yielded promising 

results, showing that Hispanics can be targeted using this form of technology to achieve 

improvements in health behaviors and overall personal healthcare. A smart phone app 

was also shown to be a promising intervention in the Hispanic population. Overall, the 

literature indicates that Hispanics, as a group, are receptive and responsive to the more 

advanced technological features of mobile phones, and more interventions using these 

technologies should be undertaken. 

The articles in this review also demonstrate that psychiatry, as a discipline, has 

not fully embraced all that technology has to offer. This is evident in the prevalence of 

more basic telephone and mobile modalities, such as voice and IVR, in the studies. The 

successful intervention among the psychiatry-focused studies using text messaging 

provides support for the use of more advanced mobile technology in psychiatry. Despite 

efforts toward reduction, a great deal of stigma surrounding mental illness remains that 

can, and often does, directly influence care access and continuity. The evidence shown in 

the literature suggests that the use of advanced mobile and smart phone technologies 

could provide a bridge to pharmacological and non-pharmacological treatment and 

appointment adherence, as well symptom reduction and improved mental well-being. 

Benefits realized in other disciplines, such as improvements in health attitudes, beliefs, 
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and behaviors, including better symptom monitoring, could also be achieved in 

psychiatry if mobile technologies were exploited to their full capabilities. 

Limitations 

This review contained several limitations. The review included only English 

language articles and all studies but one were conducted in the U.S., which may introduce 

bias. Since phone technology is evolving at such a rapid pace, this review may not have 

captured very recent studies that may quickly be changing the state of the science. A 

meta-analysis was not done in this review due to the clinical diversity of the articles. 

Conclusion 

While studies have been conducted on the use of cell and smart phone 

interventions, few of them have focused on Hispanic patients and psychiatric populations. 

The articles in this review show that various types of phone technology can be helpful to 

patients in diverse populations. Text messaging, IVR, direct communication and smart 

phone app interventions have all demonstrated success in improving a variety of 

healthcare outcomes in these populations. These technologies can positively influence 

medication adherence, appointment attendance, QOL and engagement in care. Because of 

the high levels of ownership and generally low costs of interventions such as text 

messaging and smart phone apps, phone technologies can be easily adapted to numerous 

settings and populations and are valuable tools in efforts to increase access to care. 
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CHAPTER 3 

DO TEXT REMINDERS IMPROVE FOLLOW-UP 

APPOINTMENT AND MEDICATION ADHERENCE IN 

PSYCHIATRIC OUTPATIENT POPULATIONS?1 

 

Background and Significance 

In healthcare, adherence is defined as the extent to which individuals embrace 

health behaviors in accordance with medical advice. Poor adherence is a global problem 

and is associated with sub-optimal patient health outcomes, as well as increased cost 

burden on the healthcare system.1 The issue of adherence is complex and multi-faceted. 

Often a lack of improvement in health and functioning are a result of not keeping 

appointments and following medication routines. By incorporating technological tools 

that increase interaction between patients and their healthcare team, providers and 

practices can assist and encourage adherence. 1,3 

Missed appointments, or “no-shows,” are all too familiar in most healthcare 

clinics and practices. In primary care settings in the U.S., no-show rates range anywhere 

from 5% to 55% of all appointments.18 Average no-show rates of 42% have been 

identified in various types of practices in the U.S., Canada, and the U.K.17 No-show rates 

in psychiatry are even higher; a U.K. review revealed that missed psychiatric 

appointments outnumbered no-shows in other disciplines by a ratio of almost two to one.5 

One U.S. study showed that 36% of patients failed to attend their initial intake 

appointments.19 Potentially dangerous outcomes such as failure to properly take 

                                                 
1 Ana C. Duarte, Carla L. Storr, Sue A. Thomas, University of Maryland School of 

Nursing; Marisa L. Wilson, The University of Alabama at Birmingham School of 

Nursing. In preparation for submission to Journal of the American Medical Informatics 

Association. 
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psychiatric medications, dropping out of treatment, and relapse into crisis are all 

associated with failure to attend psychiatric appointments.5,6 

Poor medication adherence is also an issue of great importance and concern. Sixty 

percent of Americans were reported to have chronic health conditions in 2014,20 yet 64% 

of adults taking medications for these conditions do not take them properly.7 Lower rates 

of medication adherence are seen in psychiatry, particularly in individuals with severe 

mental illness.8,9 Medication adherence rates for patients with diagnoses of bipolar or 

schizophrenia range from 30% to almost 50%.24,25 Higher rates of relapse, 

hospitalization, poorer functioning and course of illness, and suicide are all associated 

with nonadherence to psychiatric medications.8,9,26 

The two most-cited reasons for appointment no-shows are forgetting and 

misunderstanding of appointment date and time.5,18,27,28 Similarly, forgetfulness and 

confusion about medications influenced medication adherence.7 In psychiatry, chronicity 

and degree of illness, poor functioning and level of illness awareness, stigma, and fear of 

addiction or medication side effects also influence non-adherence for both appointments 

and medications.10,24,26,28 Increased access to mental health, as well as a focus on 

prevention, are important goals identified by the Healthy People 2020 guidelines,120 

which have placed greater demand on both mental and physical healthcare resources. 

Despite attempts to respond to this increased demand, adherence problems persist, 

leading to sub-optimal patient outcomes.5–10 

Technology offers simple and helpful tools to assist with tracking appointments 

and other scheduled activities in a safe and anonymous fashion. In the not-so-distant past, 

technology was not within everyone’s grasp, but the Digital Divide, a term used to refer 
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to internet and technology access inequalities, has been shrinking at a very rapid pace. As 

of year-end 2015 cellphone subscriptions globally exceeded 7 billion, roughly 97 

subscriptions for every 100 persons worldwide.121 Present-day cell phone ownership in 

the U.S. is at 95%, with equal likelihood of ownership among Blacks, Whites, and 

Hispanics, and greater likelihood for minority groups to use the instruments for internet 

access.11,96 In a worldwide FICO survey of smart phone owners, 80% expressed an 

interest in using their mobile units for communications regarding healthcare. Specifically, 

of those surveyed, 76% sought reminders for upcoming appointments and 69% desired 

reminders to make appointments or to take medications.97 

A PEW survey noted that smart phone ownership among American adults was at 

56% in 2013, as opposed to more basic types of mobile phones. In the previous year and 

two years prior, smart phone ownership percentages were 46% and 35%, respectively.98 

Growth has trended across numerous demographics, including age, gender, race, and 

ethnicity. The ubiquity of mobile phone technology, its usage in the internet acquisition 

of health information, and user desire for communications regarding their health suggest 

a great utility in the reduction of barriers to care.13–16,97,99,100 Text messaging, available on 

basic as well as smart phones, can be a powerful and inexpensive tool that is easily 

implemented to assist with adherence,13 as well as to improve patient engagement, an 

important component of the Medicare Access and CHIP Reauthorization Act (MACRA) 

under the Improvement Activities category.122 

Several reviews of the use of cell phone technology, specifically text messaging, 

have been conducted. Most studies identified in the reviews were conducted outside of 

the U.S., in diverse countries on every continent except Antarctica. The outcomes 
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examined included healthcare appointment attendance, subjective aspects and outcomes 

of pregnancy, smoking cessation, medication and supplement adherence, child and adult 

health behaviors, chronic disease management (diabetes, asthma, hypertension), stress 

management, social functioning, and weight loss.102–105 None of the reviews included 

studies focused on the use of text messaging specifically in psychiatry.123 Twice as many 

individual studies used text interventions in other areas of healthcare40,41,50–59,42,60–62,43–49 

than in psychiatry.29,30,39,31–38 

This study addresses the distinct system-patient relationship aspect of the complex 

issue of adherence. By piloting a text messaging intervention designed specifically to 

improve appointment adherence for psychiatric outpatients, it hopes to improve 

medication adherence in this population as well. 

Materials and Methods 

The study was an interventional pilot study conducted at a primary psychiatric 

outpatient clinic within a non-profit behavioral health system in a large Mid-Atlantic 

urban metropolitan area. Approval for conducting this study with human subjects was 

obtained from the University of Maryland Institutional Review Board (IRB). Study 

participants were recruited from patients already in the clinic system. To be included in 

the study, a participant had to meet the following criteria: already established as a 

medication management patient at the clinic for at least three months with an 

appointment scheduled in the next 60 days; any race or ethnicity, foreign or U.S. born; at 

least 18 years of age but not more than 65 years of age; had a cell phone or smart phone 

capable of receiving text messages; possessed manual dexterity and understanding of text 

messaging, required to receive and read messages using cell/smart phone; and able to 
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understand and sign informed consent. Patients were ineligible if they were: pregnant or 

planning pregnancy; actively suicidal or homicidal; or had been hospitalized for severe or 

acute mental or physical issues in the last three months. By definition, these criteria 

excluded any patients who had active symptoms of psychosis and/or memory/orientation 

problems, commonly seen in patients with Alzheimer’s and other dementias, as well as 

with serious and persistent mental illnesses such as severe schizophrenia. 

A total of 89 patients met the eligibility requirements and consented to participate 

and allow access to their medical records. After consent and a baseline interview, 47 

participants were randomized to the intent to treat (ITT) group and 42 to the treatment as 

usual (TAU) group by rolling a die. An “even” roll (2, 4, or 6) randomized to ITT and an 

“odd” roll (1, 3, or 5) randomized to TAU. The CONSORT Diagram of the study design 

can be seen in Figure 3.1. 
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A commercial, web-based system was used to create and send text messages to 

the ITT group. At the end of each recruitment day, participant information was 

transcribed into an electronic spreadsheet and saved to comma-separated values (.csv) 

format. These data included: appointment date and time; amount of time, in hours or 

days, prior to appointment to send text; first name; first initial of last name plus ID 

number; country code; mobile number; clinic name; description; and message template. 

The .csv file, in turn, was uploaded to the texting system. Text scheduling could be 

confirmed by directly visualizing on a system calendar, and there was also capability to 

insert individual text information, as well as editing or cancellation of individual 

Assessed for eligibility (n=159) Excluded  (n=68)
- Not meeting inclusion criteria (n=46)

*no phone/phone not text capable (n=7)
*does not text (n=12)
*unable to understand/sign IC (n=24)
*pregnant (n=1)
*recently hospitalized (n=2)

- Other reasons (n=22)
*clinic not accepting ins (n=6)
*no interest (n=16)Interested in study, 

underwent consent 
procedures (n=91)

Declined to participate (n=2)

Consent Given, Randomized
(n=89)

Allocated to intent to treat group 
(n=47)

Allocated to treatment as usual 
group (n=42)
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Figure 3.1. CONSORT Diagram of Study Design. Adapted from The CONSORT Flow Diagram: 

http://www.consort-statement.org/consort-statement/flow-diagram 
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uploaded scheduled text events. The message sent to the participants was generic and did 

not include any identifying participant information, reading: “This is a reminder of your 

appointment on [date] at [location]. Call [clinic phone number] to change. Txt STOP to 

OptOut.” 

The ITT group received the HIPAA-compliant text message appointment 

reminder 24 hours prior to their next appointment, in addition to the usual phone call 

reminder 24-72 hours prior to the appointment, while the TAU group received only the 

usual phone call reminder. Both text and phone call reminders were provided for all 

appointments during the participants’ involvement time in the study; at least every two 

months, as per clinic policy, or some other interval as guided by treatment progress. The 

study period was June 2015 through May 2016, during which time rolling recruitment 

was conducted. Baseline interviews were performed on the day of recruitment and 

consent, with two follow-up interviews at approximately two and four months after 

initiation of the study. Each participant was involved in the study for up to four months. 

On average, participants were in the study for 118 days; the shortest time of involvement 

was 46 days and the longest was 185 days. 

Data Collection 

Demographic data were obtained via participant report and the clinic’s secure 

electronic patient chart archives. Clinical and treatment-related data were obtained from 

the clinic’s electronic health record/prescribing system (EHR). Text message delivery 

was done using web-based commercial messaging software, clinic Front Desk staff 

assisted with follow-up appointment tracking, and medication adherence was tracked by 

participant report as well as the EHR. 
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Main Outcome Measures 

Appointment adherence was considered met if the patient came in for a scheduled 

appointment or otherwise contacted the clinic more than 24 hours in advance, as per 

clinic policy, to cancel or reschedule. Timely communication with the clinic was 

considered a “positive” adherence outcome, as opposed to a “no-call, no-show” or late 

cancellation of a scheduled appointment, which defined non-adherence. 

Psychiatric medication adherence was obtained when possible, by asking 

participants directly if they had taken medications as prescribed over the previous 30 

days. A “yes” answer was considered a “positive” adherence outcome while a “no” was 

considered non-adherence. In cases where face-to-face meeting with participants did not 

occur, documentation in the EHR progress notes was reviewed; commentary specifically 

describing medication non-adherence was recorded as a “negative” adherence outcome, 

otherwise a “positive” adherence outcome was recorded. 

Participant Demographic Characteristics and Clinical Variables 

Patient demographic characteristics including gender, marital status, race, 

ethnicity, country of origin, primary language, educational level, employment status, and 

age at recruitment were obtained from the electronic patient charts. The EHR also 

provided the primary diagnosis and number of psychiatric medications prescribed. 

Medication management appointments, no-shows, appointment cancellations, and 

hospitalizations in the 12 months preceding the study were also reviewed. These 

variables were also obtained from the EHR or, in some cases where unavailable, from the 

clinic’s separate electronic chart repository. 
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Statistical Analysis 

Data analysis was performed using IBM SPSS Statistics for Windows, Version 

21.0. Chi-square analysis was conducted for nominal variables and t-tests for scale 

variables. Where scale variables were not normally distributed, Mann-Whitney U test 

was used in the analysis. Variables for the intervention and both the outcome measures 

are all dichotomous, and the intervention variable is two levels with a between groups 

design. Chi-square and Mann-Whitney U were used to explore differences, with p-values 

less than or equal to 0.05 considered significant. Odds ratios were calculated to determine 

the magnitude of association between text messaging and appointment adherence, as well 

as between text messaging and medication adherence. In these cases, 95% confidence 

intervals that did not include 1.0 indicated statistical significance of the association. Since 

several appointment reminders were provided for each participant over the study period, 

up to the first three appointment reminders are the focus of analysis. 

Results 

Baseline Characteristics of Participants 

The majority of the sample were female (71.9%), not married or partnered 

(83.1%), White (56.1%), and non-Hispanic (82.0%) (Table 3.1). Mean age at recruitment 

was 41.19 years, most were U.S.-born (84.3%), and reported English as their primary 

language (91.0%). While 68.5% of the sample had some level of education beyond high 

school, 56.2% reported being unemployed. Sample characteristics did not differ between 

the two intervention groups.  
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Table 3.1. Summary of sample characteristics 

Variable 
Total 

(n = 89) 

Intent to Treat 

(ITT) 

(n = 47) 

Treatment 

As Usual 

(TAU) (n = 42) 

Statistic 
p-

Value 

 N (%) N (%) N (%) X2  

Gender 

  Male 

  Female 

 

25 (28.1) 

64 (71.9) 

 

11 (23.4) 

36 (76.6) 

 

14 (33.3) 

28 (66.7) 

0.65 0.421a 

Marital Status 

  Married/Partnered 

  Not Married/Partnered 

 

15 (16.9) 

74 (83.1) 

 

10 (21.3) 

37 (78.7) 

 

5 (11.9) 

37 (88.1) 

0.80 0.371a 

Race 

  Black 

  White 

  Other 

 

24 (27.0) 

50 (56.1) 

15 (16.9) 

 

10 (21.3) 

28 (59.6) 

9 (19.1) 

 

14 (33.3) 

22 (52.4) 

6 (14.3) 

1.71 0.425 

Ethnicity 

  Hispanic 

  Non-Hispanic 

 

16 (18.0) 

73 (82.0) 

 

6 (12.8) 

41 (87.2) 

 

10 (23.8) 

32 (76.2) 

1.16 0.281a 

Country of Origin 

  U.S. 

  Outside of U.S. 

 

75 (84.3) 

14 (15.7) 

 

39 (83.0) 

8 (17.0) 

 

36 (85.7) 

6 (14.3) 

<0.001 0.950a 

Primary Language 

  Spanish 

  English 

 

8 (9.0) 

81 (91.0) 

 

3 (6.4) 

44 (93.6) 

 

5 (11.9) 

37 (88.1) 

0.29 0.468a,b 

Educational Level 

  Up to High School 

  grad/GED 

  Beyond High School/ 

  GED 

 

28 (31.5) 

 

61 (68.5) 

 

14 (29.8) 

 

33 (70.2) 

 

14 (33.3) 

 

28 (66.7) 

0.02 0.896a 

Employment Status 

  Employed 

  Not Employed 

 

39 (43.8) 

50 (56.2) 

 

21 (44.7) 

26 (55.3) 

 

18 (42.9) 

24 (57.1) 

<0.001 1.000a 

  Mean (SD) Mean (SD) t-test  

Age at Recruitment 41.19 (13.02) 40.89 (13.51) 41.52 (12.60) -0.23 0.821c 

a Continuity Correction – computed for a 2x2 table. 
b Fisher’s Exact for cells with expected count < 5. 
c Levene’s Test not significant, equal variances assumed. 

 

Clinical factors and patient involvement in treatment are reflected in Table 3.2. 

The majority of the patients were equally spread across four major types of primary 

diagnoses. Number of no-shows in the last 12 months ranged from 0 to 5 and number of 

no-shows was almost evenly split in each of the groups. Hospitalizations and 

cancellations in the last 12 months ranged from 0 to 1 and 0 to 2, respectively. The 

majority of participants in both ITT and TAU had no cancellations at all, while less than 

10% in each group reported being hospitalized in the 12 months prior to their start date in 

the study. The average number of medication management appointments attended in the 
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prior 12 months was around 6% for both groups, with total number of appointments per 

patient ranging from a minimum of 1 to a maximum of 12 during the specified 

timeframe. The number of medications at start of the study ranged from a low of 1 to a 

high of 10 (median = 3.00 for ITT and 3.50 for TAU). Clinical factors and previous 

treatment involvement were comparable across the two intervention groups. 

 Table 3.2. Summary of sample clinical factors and involvement in treatment 

Variable 
Total ITT TAU 

Statistic p-Value 
(n = 89) (n = 47) (n = 42) 

  N (%) N (%) N (%) X2   

Primary Diagnosis       1.13 0.889a 

  Schizophrenia & Psychotic/Bipolar 25 (28.1) 13 (27.6) 12 (28.5) 

  Depressive 25 (28.1) 12 (25.5) 13 (31.0) 

  Anxiety & OCD/Trauma & Stressors 20 (22.4) 10 (21.3) 10 (23.8) 

  Neurodevelopmental 16 (18.0) 10 (21.3) 6 (14.3) 

  Other 3 (3.4) 2 (4.3) 1 (2.4) 

No-Shows Preceding 12 Months 

  Rare (0-1) 

  Often (2 or more) 

 

41 (46.1) 

48 (53.9) 

 

22 (46.8) 

25 (53.2) 

 

19 (45.2) 

23 (54.8) 

<0.001 1.000b 

Cancelled Appointments Preceding 12 

Months 

  None 

  At least one 

 

 

72 (80.9) 

17 (19.1) 

 

 

37 (78.7) 

10 (21.3) 

 

 

35 (83.3) 

7 (16.7) 

 

0.08 

 

0.778b 

Inpatient Hospitalizations Preceding 12 

Months 

  No 

  Yes 

 

 

84 (94.4) 

5 (5.6) 

 

 

45 (95.7) 

2 (4.3) 

 

 

39 (92.9) 

3 (7.1) 

 

0.02 

 

0.897a,b 

  Mean (SD) Mean (SD) Mean (SD) t-test   

Medication Management Appointments 

Preceding 12 Months 
6.04 (1.97) 6.13 (1.88) 5.95 (2.07) 0.42 0.677c 

   Median Median Median 

Mann-

Whitney 

Z-

statistic 

  

Number of Prescribed Psychiatric 

Medications at Start 
 3.00 3.00 3.50 -0.33 0.973 

a Cells with expected count < 5. 
b Continuity Correction – computed for a 2x2 table. 
c Levene’s Test not significant, equal variances assumed. 

 

Follow-Up Appointment Adherence 

In the aggregate, the ITT group demonstrated a slightly higher percentage 

appointment adherence than the TAU group (Table 3.3), however the difference was not 
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significant (OR = 1.36, 95% CI = 0.63, 2.93). For the first reminder interval, results were 

very similar for the two groups (OR = 0.94, 95% CI = 0.33, 2.72). For the second 

reminder interval, while ITT participants showed a higher adherence percentage than 

those in the TAU group, between group differences still did not show significance (OR = 

6.79, 95% CI = 0.79, 58.29). The third reminder interval, like the first two, did not find 

differences in adherence between the groups (OR = 0.75, 95% CI = 0.14, 4.13), with ITT 

group members showing a slightly lower adherence percentage than those in the TAU 

group. 

Table 3.3. Results of text reminder interventions on appointment adherence 

 Across First Three Intervals 

Group N Show/Cancel/Reschedule (%) No Show (%) 

ITT 91 78 (85.7) 13 (14.3) 

TAU 103 84 (81.6) 19 (18.4) 

    

 Reminder Interval 1 Reminder Interval 2 Reminder Interval 3 

Group N Show/ 

Cancel/ 

Reschedule 

(%) 

No 

Show 

(%) 

N Show/ 

Cancel/ 

Reschedule 

(%) 

No 

Show 

(%) 

N Show/ 

Cancel/ 

Reschedule 

(%) 

No 

Show 

(%) 

ITT 45 36 (80.0) 9 (20.0) 34 33 (97.1) 1 (2.9) 12 9 (75.0) 3 (25.0) 

TAU 42 34 (81.0) 8 (19.0) 41 34 (82.9) 7 (17.1) 20 16 (80.0) 4 (20.0) 

 

Follow-up Medication Adherence 

The results of text reminders on medication adherence, again in aggregate and by 

reminder interval, are displayed in Table 3.4. No significant differences were detected in 

medication adherence across the aggregate of the three intervals between the groups (OR 

= 1.24, 95% CI = 0.51, 3.02). Nor were there differences in medication adherence at any 

of the specific intervals (first: OR = 0.96, 95% CI = 0.18, 5.21; second: OR = 1.02, 95% 

CI = 0.27, 3.78; third: OR = 1.94, 95% CI = 0.29, 13.19). 
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Table 3.4. Results of text reminder interventions on medication adherence 

 Across First Three Intervals 

Group N Medication Adherence (%) Medication Non-adherence (%) 

ITT 65 55 (84.6) 10 (15.4) 

TAU 76 62 (81.6) 14 (18.4) 

    

 Reminder Interval 1 Reminder Interval 2 Reminder Interval 3 

Group N        Adherence 

Yes              No 

N        Adherence 

Yes              No  

N        Adherence 

Yes                No 

ITT 29 26 (89.7) 3 (10.3) 27 22 (81.5) 5 (18.5) 9 7 (77.8) 2 (22.2) 

TAU 30 27 (90.0) 3 (10.0) 32 26 (81.2) 6 (18.8) 14 9 (64.3) 5 (35.7) 

 

Discussion 

This study was conducted at a large metropolitan area behavioral health clinic to 

examine whether a text messaging appointment reminder intervention could improve 

both office appointment and medication adherence. While similar studies have been 

conducted in other disciplines, few have specifically explored this intervention in the 

psychiatric outpatient population.123 

 While not significant, overall, the ITT group demonstrated slightly better 

appointment adherence with the intervention than the TAU group. Three reminder 

intervals were examined during the study. In a population of low-income patients 

involved in group psychotherapy at an outpatient behavioral health center, adjunctive text 

message reminders produced longer involvement in therapy and attendance at more 

sessions during the study timeframe.34 These results may be influenced by the sequential 

nature of psychotherapy, where weekly sessions are typically conducted as part of 

treatment, each one building upon prior sessions. In another, larger study of patients 

recently discharged from psychiatric hospitalization and prescribed antipsychotics, text 

messages that included appointment reminders were not found to reduce re-

hospitalization which, as primary outcome, was viewed as an indicator of adherence.39 It 

is possible that severity of illness contributed to the results and also appointment 
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adherence was not explicitly examined as an outcome. Another study in a large and 

diverse metropolitan safety net population found that text messages improved post-ED 

follow-up appointments, but these findings were not limited to a particular specialty112; 

there may be different motivating factors for post-emergency appointment follow-ups 

than for specialty ongoing outpatient follow-up appointments.  

 In general, and for the latter two of the three reminder intervals examined, the ITT 

group had slightly better medication adherence rate than the TAU group. Nonetheless, 

significance was not achieved for the differences between the two groups during any of 

the reminder intervals, though results were trending toward improvement. Three other 

studies in psychiatry demonstrated similar results. Patients prescribed Naltrexone for 

alcohol use disorders (AUDs) did not show significant improvement in adequate 

adherence, defined as taking 80% of prescribed medication.33 Typically, medication 

adherence for individuals with AUDs is difficult to achieve. In a population of patients 

with HIV and comorbid bipolar disorder, text reminders to take medications, both 

antiretroviral and psychiatric, resulted in high levels of adherence, but not significantly 

different from controls.36 In a study involving patients with schizophrenia, a texting 

intervention including medication reminders resulted in higher medication adherence in 

study participants who lived independently, possibly because they lacked supportive 

assistance with medications.30 Severity of illness may be a common factor in results of 

lower significance in psychiatric studies. In a study of a adults with poorly controlled 

HbA1c levels, daily text messages yielded an increase, though not significant, in 

medication adherence.124 Another study involved patients with diabetes in a working-

class, urban community. The intervention provided numerous text messages, including 
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medication reminders, yielding significant improvements in medication adherence when 

measured at three and six months, but not on weekly measures.43 A text-based cardiac 

rehabilitation intervention did not specifically provide medication reminders, yet 

medication adherence, a secondary outcome, showed significant improvement for those 

in the intervention group.56 

 Results for medication adherence in the literature are varied. The lack of 

significant differences in the current study may very likely be due to the already-high 

levels of medication adherence among all participants at the start of the study, potentially 

creating a ceiling effect. Another possible reason for a lack of significance in differences 

between the groups is that medication adherence was self-reported by the participants—

either to the researcher directly, or to the provider during the appointment. Lastly, 

patients who agreed to be in the study may already be predisposed to adherence. 

 Clinical factors randomized well. Psychiatric diagnoses in this study were diverse 

and relatively equally distributed. The number of medication management appointments 

in the previous 12-month period were similar between the ITT and TAU groups. On 

average, patients were seen every two months, reflective of typical intervals in 

psychiatry. Likewise, no-shows, cancellations, hospitalizations, all for the previous 12 

months, and number of medications prescribed at the start of the study were all similar 

between the groups. Few of these clinical factors are found in the literature. Having an 

appointment in the last six months, psychiatric treatment periods, and number of 

medications are each mentioned in different studies as clinical characteristics of the study 

populations, but none are further elaborated by the authors. 36,39,112 
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Several limitations were noted in this study. The study was conducted at only one 

site and with patients from one prescriber, which could introduce bias and constrain 

generalizability. The study was relatively small and possibly underpowered. Logistical 

issues with the texting system as well as a diminishing recruitment pool made it difficult 

to extend the project to obtain a larger sample. Also, during the study the clinic changed 

its policies regarding insurance, causing the loss of a small number of participants which, 

in an already small sample, may have further reduced power. 

Neither the researcher nor the participants were blinded to the randomization. 

This could also introduce bias, especially a Hawthorne effect among the participants. 

Since the intervention may have lost its novelty as it progressed, this may have helped 

counter the Hawthorne effect. Contamination may also have occurred due to participants 

discussing with others in the waiting room or overhearing conversations with the Front 

Desk. Because the commercial texting system was not electronically linked to the clinic’s 

appointment system, there was potential for loss of information for the TAU group or for 

any rescheduled appointments. 

Clinical factors provide additional variables that could potentially affect 

appointment adherence. In this study, because no significant findings were revealed 

between the ITT and TAU groups, evaluation of these additional factors would have 

added little to the study results. Additionally, any self-reported data may have resulted in 

a ceiling effect, where minimal improvements, if any, could be realized. Finally, the 

intervals between appointments differed for participants. This is standard practice in 

psychiatric medication management, as follow-up appointments depend on progress and 

response at each appointment. The relatively short per-participant study cycle of four 
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months may have limited the opportunity to provide appointment reminders for either 

group. The intervention may work better for those who must wait longer for their next 

appointments, as appointments may be more easily forgotten if they are separated by 

months rather than weeks.  

 Despite these limitations, the study did have various strengths. Mainly, it was 

well-randomized, as shown by a lack of significant differences between the baseline data 

for the ITT and TAU groups. The population was also very diverse and included more 

clinical factors of interest, including a broad range of diagnoses, as compared with other, 

similar studies. Lastly, the texting program was easy to use and the system design 

allowed for each participant to receive a number of appointment reminders. It is 

noteworthy that a phone call reminder could occur up to 72 hours before the appointment, 

whereas text reminders were always scheduled exactly 24 hours prior, allowing for 

consistency in reminder delivery. 

Conclusion 

 Appointment and medication adherence are multi-faceted and complicated 

problems facing healthcare providers today. While this study’s text messaging 

intervention yielded improvements in appointment and medication adherence, they were 

not significant. This may be due to an already high adherence level, which speaks well to 

the ability of the clinic and the provider to engage patients in treatment. 

Studies have shown text messaging to be an effective means of patient 

communication in other medical specialties, many of which have already implemented 

the use of these reminders. Fewer of these types of studies have been conducted in 

psychiatry. By demonstrating that the psychiatric outpatient population is willing to 
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receive, and responds relatively well to text messaging appointment reminders, this study 

sets the stage for more studies in the field, which has been slow to adopt the technology. 

Future studies could explore the relationship of adherence to health outcomes, and a 

larger study could make it possible to explore sub-population analyses as well. 

Implementation of a HIPAA-compliant text reminder system provides psychiatric 

clinics and practices a simple and cost-effective way to assist their patients with 

adherence and helps reduce barriers to care. Additionally, adoption of a text reminder 

system can help healthcare organizations meet Improvement Activity goals of increasing 

patient engagement under MACRA. 
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CHAPTER 4 

THE EFFECTS OF ADHERENCE ON PSYCHIATRIC SYMPTOMS 

AND MENTAL AND PHYSICAL WELL-BEING1 

Background and Significance 

Adherence, as defined in healthcare, is the extent to which individuals exhibit 

behaviors according to the medical advice which they have been given including taking 

medications and making healthy lifestyle decisions.1,3 Poor adherence is a worldwide 

issue associated with poor patient health outcomes and an increased financial burden on 

healthcare systems.1 Clinically, adherence can be described as two main types: 

appointment and medication adherence. 

Missed appointments, also known as “no-shows,” are frequent occurrences in 

healthcare settings and reflect a lack of appointment adherence. In the U.S. no-show rates 

in primary care range from 5% to 55% of all appointments.18 Psychiatry no-show rates 

are almost twice the rate of those in other disciplines,5 and in one study at a U.S. 

outpatient clinic, no shows for initial appointments made up 36% of all scheduled 

appointments.19 

Medication adherence is also an issue of concern. Chronic health conditions affect 

almost 50% of Americans,21 and of adults taking medications for these conditions, 64% 

do not take them correctly.7 Again, in psychiatry, rates of adherence are poorer, 

especially for patients with severe mental illness.8,9,25 In patients with a bipolar or 

schizophrenia diagnosis, 30% to 49% are non-adherent to their prescribed medications.24 

                                                 
1 Ana C. Duarte, Carla L. Storr, Sue A. Thomas, University of Maryland School of 

Nursing. In preparation for submission to Internal Medicine Review. 
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Poor adherence, for both appointments and medications, is associated with 

potentially dangerous outcomes. Failure to come to appointments can lead to improper 

medication adherence, treatment drop-out, and relapse or crisis.5 Similarly, non-

adherence to psychiatric medications can lead to lower levels of functioning, poorer 

course of illness and subjective health status, and higher rates of relapse, hospitalization, 

or suicide.7–10,26 

Functional outcomes in physical and mental health are linked in various ways to 

adherence. A number of studies have been conducted which demonstrate the positive 

correlations between adherence and physical health outcomes, such as glycemic control 

and event-free survival after myocardial infarction. 125,126 Studies in psychiatry have 

shown that appointment non-adherence has demonstrated a negative impact on 

psychiatric illness and social functioning, while symptoms in patients with Obsessive-

Compulsive Disorder decrease with treatment adherence.28,127 

Bandura’s theory of Self-Efficacy provides the theoretical platform for this 

study.77 Because of its iterative nature, positive, repeated experiences influence 

outcomes. When the theoretical model is extended, adherence, a behavioral outcome 

influenced by environmental and personal factors, becomes a predictor of the outcomes 

of interest. The goals of this study are to determine whether patients at an outpatient 

mental health clinic who adhere to both their follow-up visits and medication regimens 

show improvement in mental and physical functioning, psychiatric symptoms and stress 

levels, and trend toward more active or collaborative input to treatment, over time. 

Variables of interest in this study are level of functioning, conceptualized as the physical 

and mental well-being components of the WHO’s overall definition of health84; 



 

60 

psychiatric symptoms comprised of two variables: mental health domains across 

psychiatric diagnoses and levels of stress perceived by the patient; and the patient’s input 

to treatment, defined as the degree of control the patient wishes to have in the treatment 

decision-making process.  

Materials and Methods 

The study was an interventional pilot study conducted in a non-profit primary 

psychiatric outpatient setting in a large urban metropolitan area.128 The human subject 

study approval was obtained from the University of Maryland Institutional Review Board 

(IRB). Patients were recruited from individuals already in the clinic system. Inclusion 

criteria were: patient with an established medication management plan for at least three 

months and an appointment scheduled in the upcoming 60 days; all races or ethnicities, 

foreign or U.S. born; between 18 and 65 years of age; had a cell phone or smart phone 

with text messaging capability; knowledge and ability to send and receive text messages; 

and able to give informed consent. Ineligibility criteria were: pregnancy; active homicidal 

or suicidal thoughts; or hospitalized for severe or acute mental or physical reasons in the 

preceding three months. These criteria excluded any patients with active psychoses 

and/or memory/orientation issues, or with mental issues which cause severe functional 

impairments. 

The project involved 89 patients who met requirements and consented to 

participate. Patients were randomized to intent to treat (ITT) and treatment as usual 

(TAU) groups to determine whether those who received text message reminders (ITT 

group) would demonstrate better adherence to follow-up visits and in taking their 

medications than those who did not receive text (TAU group). Because no significant 
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differences were detected between the ITT and TAU groups, study results were then 

examined for differences between overall adherent and overall non-adherent patients. 

Data Collection 

Patient-specific data were retrieved from two separate electronic systems at the 

practice, as well as during face-to-face meetings. Demographic data were acquired from 

the clinic’s secure electronic patient charting system and direct report from participants. 

Data related to clinical factors and engagement in treatment were collected from the 

electronic health record/prescribing system (EHR). 

The study started in June 2015 and recruitment and follow-up continued through 

May 2016. On the day of recruitment and consent, baseline interviews were conducted. 

Two follow-up interviews were conducted at approximately two (T2) and four (T3) 

months after recruitment. The assessments were performed by the researcher in face-to-

face interviews in a private office at the clinic to ensure confidentiality All study 

participants were involved for up to four months. Average days participants were in the 

study was 118, with a range of 46 to 185 days. The goal of the assessments was to 

capture four outcomes: disability level, psychiatric symptoms, perceived stress level, and 

patient input to treatment. 

Measures 

The independent variable, overall adherence, is dichotomous with a between 

groups design. In the context of this study, adherence is viewed in the aggregate; overall 

adherence is defined as attendance at all follow-up visits and taking medications as 

prescribed, while the absence of either of these elements is considered non-adherence. 
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Disability level was measured by the World Health Organization Disability 

Assessment Schedule 2.0 (WHODAS 2.0), 36-item interviewer-administered version.129 

Cronbach’s α was 0.88 and 0.87 at T2 and T3, respectively. Scores ranged from 0 to 

96.74, with lower scores indicative of lower levels of disability and thus better 

functioning. The WHODAS 2.0 also provided information on functional disability, total 

disability, and reduced ability in the last 30 days. 

The DSM5 Cross-Cutting Symptom Measure (DSM5) was used to assess 

symptoms being experienced by the participants.26,130 Scores ranged from 0 to 44, with 

lower scores reflecting fewer symptoms. Cronbach’s α at both T2 and T3 was 0.85. 

Level of perceived stress was measured using the Perceived Stress Scale-10 (PSS-

10).131 In this study, Cronbach’s α was 0.89 for both T2 and T3. Range of scores was 0 to 

40 and lower scores were associated with less stress. 

The Control Preferences Scale (CPS) was used to measure the participant’s 

preferred role in medical decision-making.132 Participants indicated preferences between 

1 and 5. Lower scores suggested that a greater amount of participation in treatment was 

desired. 

Participant Demographic Characteristics and Clinical Variables 

Characteristics of study participants were explored for similarities between those 

who were adherent and those who were non-adherent, as well as to detect any potential 

confounding variables, as indicated by any significant differences. The characteristics 

explored were gender, marital status, race, ethnicity, country of origin, primary language, 

educational level, employment status, and age at recruitment. 
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Clinical factors and engagement in treatment were also examined at baseline for 

between-group similarities and to detect confounders. These included primary diagnosis 

and participation in psychotherapy, medication management visits, no-shows, cancelled 

appointments, hospitalizations, and number of prescribed psychiatric medications. 

Baseline data for disability level (including number of days out of the last 30 where 

functional difficulty, total disability, and reduced ability were experienced), psychiatric 

symptoms, perceived stress, and patient’s desired input to treatment were obtained via 

administration of the corresponding measurement instruments. 

Statistical Analysis 

The IBM SPSS Statistics for Windows software, Version 21.0, was used for data 

analysis. Chi-square tests were used for analysis of nominal variables and t-tests were 

used for scale variables. Mann-Whitney U tests were conducted for analysis of scale 

variables with non-normal distribution. For these non-normally distributed variables, 

effect sizes were computed using the formula r = z / square root of N (N = total number 

of cases). For all variables, p-values less than or equal to 0.05 were considered 

significant. 

Differences were explored using t-test, Chi-Square, and Mann-Whitney U. 

Regression was performed using Linear Mixed Models, controlling for baseline 

functioning and to account for missing data. Various models were run for each outcome 

variable. Models were initially selected using lowest AIC/BIC and then further analysis 

was conducted to determine predictor variables of significance. Once initial predictor 

variables were identified, models were re-run using the Maximum Likelihood estimation 

and the most parsimonious were selected as best fit for the final models. 
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Results 

Baseline Characteristics of Participants 

The main characteristics of the participants in the study can be seen in Table 4.1. 

Most were female (71.9%), did not have a spouse or partner (83.1%), and were White 

(56.1%) of non-Hispanic ethnicity (82.0%). The majority were born in the U.S. (84.3%) 

and primarily English-speaking (91.0%). Education beyond high school was reported by 

68.5% of the sample. Despite relatively high levels of education, the majority were 

currently unemployed (56.2%). The mean age of participants at recruitment was 41.19 

years. 

Intervention groups were very similar on almost every characteristic assessed. A 

significant association was found between age and adherence (t-test = -3.06, p = 0.003). 

Those in the adherent group tended to be approximately 8 years older than those in the 

non-adherent group. Accordingly, age was viewed as a potentially confounding variable. 

For all other personal variables, no significant differences were noted.  
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Table 4.1. Summary of sample characteristics 

Variable Total 

(n = 89) 

Adherent 

(n = 35) 

Non-Adherent 

(n = 54) 

Statistic p-

Value 

  Mean (SD) Mean (SD) t-test  

Age at Recruitment 

 

41.19 (13.02) 46.20 (12.29) 37.94 (12.54) -3.06 0.003a 

 N (%) N (%) N (%) X2  

Gender 

  Male 

  Female 

 

25 (28.1) 

64 (71.9) 

 

11 (31.4) 

24 (68.6) 

 

14 (25.9) 

40 (74.1) 

0.10 0.747b 

Marital Status 

  Married/Partnered 

  Not Married/Partnered 

 

15 (16.9) 

74 (83.1) 

 

8 (22.9) 

27 (77.1) 

 

7 (13.0) 

47 (87.0) 

0.86 0.353b 

Race 

  Black 

  White 

  Other 

 

24 (27.0) 

50 (56.1) 

15 (16.9) 

 

10 (28.6) 

20 (57.1) 

5 (14.3) 

 

14 (25.9) 

30 (55.6) 

10 (18.5) 

0.29 0.865 

Ethnicity 

  Hispanic 

  Non-Hispanic 

 

16 (18.0) 

73 (82.0) 

 

4 (11.4) 

31 (88.6) 

 

12 (22.2) 

42 (77.8) 

1.03 0.311b 

Country of Origin 

  U.S. 

  Outside of U.S. 

 

75 (84.3) 

14 (15.7) 

 

30 (85.7) 

5 (14.3) 

 

45 (83.3) 

9 (16.7) 

<0.001 0.997b 

Primary Language 

  Spanish 

  English 

 

8 (9.0) 

81 (91.0) 

 

3 (8.6) 

32 (91.4) 

 

5 (9.3) 

49 (90.7) 

<0.001 1.000b,c 

Educational Level 

  Up to High School grad/GED 

  Beyond High School 

grad/GED 

 

28 (31.5) 

61 (68.5) 

 

10 (28.6) 

25 (71.4) 

 

18 (33.3) 

36 (66.7) 

0.06 0.811b 

Employment Status 

  Employed 

  Not Employed 

 

39 (43.8) 

50 (56.2) 

 

19 (54.3) 

16 (45.7) 

 

20 (37.0) 

34 (63.0) 

1.91 0.167b 

a Levene’s Test not significant, equal variances assumed. 
b Continuity Correction – computed for a 2x2 table. 
c Fisher’s Exact for cells with expected count < 5. 

 

Clinical Characteristics of Participants 

Clinical factors and patient engagement in treatment are shown in Table 4.2. Four 

major diagnostic categories seen in clinical practice account for 78.6% of primary 

diagnoses among study participants and more were engaged in psychotherapy than not 

(61.8% v. 38.2%, respectively). Participants’ Degner scale choices reflected more than a 

3-times greater preference for an active or collaborative role in treatment decision-

making than a passive one (76.4% v. 23.6%). Mean number of medication management 

visits attended in the 12 months prior to the study was 6.04, ranging from 1-12. Mean 
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score for disability level was 34.48 (range 0.94-96.74), for psychiatric symptoms, 20.22 

(range 0-42), and for perceived stress level, 21.06 (range minimum score was 0, 

maximum was 40). For all these instruments, lower scores are indicative of better mental 

and/or physical health. 

Both groups had similar indicators of last 30-day functional difficulty, total 

disability, and reduced ability, with those in the non-adherent group reflecting a slightly 

higher median number of days of functional disability (18 v. 11) and total disability (3 v. 

2). Reduced ability days were slightly higher in the adherent group (Md = 5.00, n = 35) 

than the non-adherent group (Md = 4.50, n = 54). Range for all these variables was 0-30 

and no significance was detected. 

No-shows in the last 12 months ranged from 0 to 5 and in both groups number of 

participants with two or more no-shows was slightly higher than those who rarely no-

showed. In each group less than 6% reported having inpatient hospitalization in the 

previous 12 months (range 0-1). A higher percentage of participants in the adherent group 

than in the non-adherent group had at least one cancellation in the prior 12 months 

(25.7% v. 14.8%). In both groups, the average number of medication management visits 

attended in the prior 12 months was approximately 6% (range 1-12). Median number of 

medications at the start of the study for each group was 3.00. Clinical factors and 

previous treatment involvement were comparable across the two intervention groups. 

Lastly, no significant differences were found in the baseline scores of the WHODAS 2.0, 

DSM5, and Degner at baseline. Additionally, individual domains within psychiatric 

symptoms and disability level were examined, also yielding no differences between 

adherent and non-adherent participants. 
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Table 4.2. Summary of sample clinical factors and engagement in treatment at baseline 

Variable Total 

(n = 89) 

Adherent 

(n = 35) 

Non-

Adherent 

(n = 54) 

Statistic p-

Value 

 N (%) N (%) N (%) X2  

Primary Diagnosis 

  Schizophrenia & Psychotic/Bipolar-

related 

  Depressive 

  Anxiety & OCD/Trauma & Stressors 

  Neurodevelopmental 

  Other 

 

25 (28.1) 

25 (28.1) 

20 (22.4) 

16 (18.0) 

3 (3.4) 

 

10 (28.6) 

12 (34.2) 

7 (20.0) 

5 (14.3) 

1 (2.9) 

 

15 (27.7) 

13 (24.1) 

13 (24.1) 

11 (20.4) 

2 (3.7) 

1.43 0.839a 

Participation in Psychotherapy 

  Engaged in Therapy 

  Not Engaged in Therapy 

 

55 (61.8) 

34 (38.2) 

 

20 (57.1) 

15 (42.9) 

 

35 (64.8) 

19 (35.2) 

0.25 0.614b 

Patient Input to Treatment – Degner 

Scale 

  Active Role – Patient leads decision- 

  making 

  Collaborative Role – Shared decision- 

  making 

  Passive Role – Provider leads decision- 

  making 

 

36 (40.4) 

32 (36.0) 

21 (23.6) 

 

13 (37.1) 

14 (40.0) 

8 (22.9) 

 

23 (42.6) 

18 (33.3) 

13 (24.1) 

0.43 0.806 

No-Shows Preceding 12 Months 

  Rare (0-1) 

  Often (2 or more) 

 

41 (46.1) 

48 (53.9) 

 

16 (45.7) 

19 (54.3) 

 

25 (46.3) 

29 (53.7) 

<0.001 1.000b 

Cancelled Appointments Preceding 12 

Months 

  None 

  At least one 

 

 

72 (80.9) 

17 (19.1) 

 

 

26 (74.3) 

9 (25.7) 

 

 

46 (85.2) 

8 (14.8) 

 

1.00 

 

0.316b 

Inpatient Hospitalizations Preceding 12 

Months 

  No 

  Yes 

 

 

84 (94.4) 

5 (5.6) 

 

 

33 (94.3) 

2 (5.7) 

 

 

51 (94.4) 

3 (5.6) 

 

<0.001 

 

1.000a,b 

 Mean (SD) Mean (SD) Mean (SD) t-test  

Medication Management Visits 

Preceding 12 Months 

6.04 (1.97) 6.13 (1.88) 5.95 (2.07) 0.42 0.677c 

Disability Level – WHODAS 2.0 

(0 to 100) 

34.48 

(19.27) 

32.78 

(19.57) 

35.59 

(19.18) 

0.67 0.506c 

Psychiatric Symptoms – DSM5 Cross- 

Cutting Symptoms (0 to 52) 

20.22 

(10.04) 

19.57 

(10.35) 

20.65 

(9.90) 

0.49 0.624c 

Perceived Stress Level – PSS-10 Score 

(0 to 40) 

21.06 

(7.67) 

20.06 

(7.30) 

21.7 (7.90) 0.99 0.325c 

 Median Median Median Mann-

Whitney 

Z-

statistic 

 

Functional Difficulty Last 30 (Days) – 

WHODAS  2.0 

15.00 11.00d 18.00 -1.15 0.250 

Total Disability Last 30 (Days) – 

WHODAS 2.0 

3.00 2.00d 3.00 -0.72 0.471 

Reduced Ability Last 30 (Days) – 

WHODAS 2.0 

5.00 5.00d 4.50 -0.39 0.700 

Number of Prescribed Psychiatric 

Medications at Start 

3.00 3.00 3.00 -0.31 0.758 
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a Cells with expected count < 5. 
b Continuity Correction – computed for a 2x2 table. 
c Levene’s Test not significant, equal variances assumed. 
d n = 34—one participant chose not to answer 

 

Regression Results and Models 

A summary of significant interactions that led to model selection for predictors 

for each outcome variable can be seen in Table 4.3. Predictors of significance were 

detected for Perceived Stress Level, Psychiatric Symptoms, and Patient Input to 

Treatment, while none were found for Disability Level. 

 The interaction between Follow-up visit and Adherence group was a significant 

predictor of Perceived Stress (F (1,126.0) = 4.10, p = 0.045), though neither Follow-up 

visit nor Adherence group, alone, were. Psychiatric symptoms were predicted 

significantly by Gender (F (1,177.8) = 4.28, p = 0.040) and the interaction between 

Gender and Follow-up visit (F (1,120.8) = 4.80, p = 0.030), and Follow-up visit by itself 

was not a significant predictor. For Patient Input to Treatment, the three-way interactions 

between Age at recruitment and Gender with Follow-up visit and Adherence group 

emerged as significant predictors (F (1,120.5) = 3.95, p = 0.049 and F (1,119.7) = 4.08, p 

= 0.046, respectively). Meanwhile, individual variables and two-way interactions that 

were components of the three-way interaction were not found to be significant predictors 

for this outcome variable. 
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Table 4.3. Summary of significant interactions for each outcome variable controlling for baseline  
Perceived 

Stress Level 

Psychiatric 

Symptoms 

Disability 

Level 

Patient Input 

to Treatment 

Follow-up visit x Adherence group X n n n 

Age at recruitment x Follow-up visit x 

Adherence group n n n X 

Gender n X n n 

Gender x Follow-up visit n X n n 

Gender x Follow-up visit x Adherence 

group n n n X 
X = interaction (p < 0.05) 

n = no interaction 

 

 Figure 4.1 shows graphs of Perceived Stress and Psychiatric Symptoms over time. 

The graph on the left shows that Perceived Stress scores decreased significantly in the 

non-adherent group and increased significantly in the adherent group over approximately 

four months. The graph on the right shows that, for males, reports of psychiatric 

symptoms increased significantly over the four months while females reported 

significantly decreased symptoms over the same period. 

 

 The graphs in Figure 4.2 illustrate Patient Input to Treatment over the four-month 

timeframe. The left-side graph shows that, for individuals in the non-adherent group, the 

older the patient the greater the increase in Degner score; for those in the adherent group, 

the older the patient the greater the decrease in Degner score. The graph on the right 

Figure 4.1. Perceived Stress and Psychiatric Symptoms over time 
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shows that, over time, Degner scores for males increased regardless of adherence status. 

For females, Degner scores for those who were non-adherent increased significantly over 

time while scores for adherent females decreased over the same time period. Higher 

Degner scores demonstrate a preference for greater provider involvement and lower 

scores demonstrate a preference for greater individual treatment decision-making. 

 

Discussion 

This study explored whether text message appointment reminders could improve 

overall adherence, to include both office visit and medication adherence, at a large 

metropolitan area behavioral health clinic. These adherence outcomes were then 

examined for impacts to well-being over time. Similar studies examining the effects of 

text messaging interventions have been conducted in other specialty areas, but few in the 

psychiatric outpatient population and none of these specifically examining predictors of 

well-being.123 

Four outcome measurements were obtained at three timepoints spaced roughly 

two months apart and controlling for baseline were used to measure well-being outcomes. 

Because age at recruitment showed significance in terms of adherence, this variable was 

Figure 4.2. Patient Input to Treatment over time 
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selected as input for best model selection. Gender was also selected as a variable of 

interest in the interactions for the models. Significant interactions were found in the final 

models for PSS, DSM-5 Symptoms, and Degner, but none for WHODAS. Specifically, 

visit*group were predictors for stress, gender and gender*visit interactions were 

predictors for psychiatric symptoms, and age*visit*group and gender*visit*group were 

predictors for patient input to treatment. Despite not assessing other potential factors, the 

adherent and non-adherent groups are very comparable in numerous demographics and 

psychiatric measures studied. 

Though not specifically analyzed in terms of predictors, similar outcomes were 

discussed in the literature. One study noted that technology enabled a more active role in 

care, though this was not something that was specifically measured. Significant 

improvements were noted between groups at baseline and post-intervention.29 Another 

described an improved adherence to medication via self-report. The study also shows 

decrease in ED visits and improved quality of life,.124 Significant improvement in mental 

function but not in physical function was found in one study that also noted significant 

improvement in moderate, severe, and overall depression symptoms.63 A final study 

noted that adherence measured as treatment engagement only showed improvement 

during the first 90 days. No changes were noted in the outcomes level of PTSD, 

depression, or quality of life. This last one was the only study that attempted to address 

whether engagement in care influenced outcomes. The authors suspect the reason for 

their null findings is that they anticipated poor baseline adherence.117 

Those who were not adherent reported less stress than those who were adherent. It 

is possible that those who are not coming in for treatment or not taking their medications 
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are not feeling pressure to do so, suggesting that these are the individuals most in need of 

the intervention. Males reported more psychiatric symptoms over time while females 

reported less. Males also indicated a preference for more provider involvement in 

decision making, as did non-adherent females. This may suggest that, as time passes, 

males become more engaged and comfortable, and thus more forthcoming about their 

symptoms and desiring professional assistance. Non-adherence in females may also lend 

itself to seeking more support from the provider, whereas adherent females may feel 

empowered to make more independent treatment decisions. Older participants who were 

adherent demonstrated a similar pattern to adherent females, preferring to be more active 

in treatment decision-making than their younger counterparts. Conversely, those who 

were older and non-adherent showed a preference for greater provider involvement in 

management of treatment. 

While several similar clinical variables are seen in the literature, none are further 

elaborated by the authors, nor are they carried through as potential predictors of 

outcomes, except as described above in the PTSD study.117 Where participants had 

unipolar depression and AUD, all had engaged in psychotherapy in an inpatient program 

prior to the study, and participation in numerous follow-up outpatient programs was 

noted in the participant demographics.29 The DM study noted depression as one of the 

baseline variables.124 In the nationwide study, all participants had depression at baseline 

and level of depression was a main focus of the study.63 The PTSD study did list co-

occurring diagnoses of depression, anxiety, substance use disorder, schizophrenia, and 

bipolar disorder. Service-connected disability length of stay in a residential program and 

outpatient mental health visits in the past year were also reported as clinical variables.117 
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Several limitations were evident in this study. Potential bias and constraints to 

generalizability could be introduced due to the study being conducted at a single site, 

with patients of only one prescriber. Due to the relatively small sample size, the study 

may have been underpowered. Texting system logistics coupled with a diminishing 

recruitment pool made for difficulties in recruiting a larger sample. Additionally, while 

the study was ongoing, the clinic changed its policies regarding accepted insurance. This 

caused the loss of a small number of participants, which may have also impacted power 

in the small sample. 

This study did not blind either the researcher or the participants to randomization, 

which could also introduce bias in the form of Hawthorne effect. This effect may have 

been mitigated by the possibility that the intervention lost some of its novelty over time. 

If participants discussed the study with others while in the waiting room, or if non-

participants overheard conversation between participants and Front Desk personnel, 

contamination may have occurred. Due to lack of electronic linkage to the appointment 

system at the clinic, rescheduled appointments could introduce the potential for loss of 

information. 

Adherence could potentially respond to various clinical factors. Because the study 

showed no significant findings in this regard between those who received text messages 

and those who did not, there were no findings to consider in further analyses. Ceiling 

effects leading to minimal outcome changes may have resulted due to the self-reporting 

of data. Lastly, those who agreed to participate in the study may already be more inclined 

to adhere to appointments and medications. 
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It is important to note the standard practice in psychiatric medication management 

for intervals between visits to differ, as they did for participants in this study. Timing of 

follow-up visits is dependent on the patient’s response and progression at each visit with 

the prescriber. The relatively short per-participant study cycle of four months may create 

limited opportunity for detecting significance in cases where the return visit is spaced too 

closely to the previous visit. Because closer follow-up visits are typically scheduled when 

the patient is new to the prescriber, when medications have changed, or when the patient 

is not as stable as previously, these situations may influence participant responses 

differently than if more time passed between visits. Likewise, the four-month cycle may 

also have influenced outcomes by virtue of the limitations posed by the relatively short 

overall timeframe. 

Despite its limitations, numerous strengths were noted in the study. No significant 

differences were detected between the adherent and non-adherent groups, except for age, 

where older ages are generally associated with increased adherence.64,133,134 Study 

participants were quite diverse in a number of areas and the study examined more clinical 

factors of interest than seen in similar literature. The measurement instruments were 

generally quickly administered and easy to understand, and engagement of patients 

during a regular follow-up visit was efficient. 

Conclusion 

 Appointment and medication adherence are complex issues and impact almost all 

healthcare providers and organizations today. Adherence also plays a role in patient 

outcomes. This study begins to identify some areas of significance as they relate to 
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adherence and predictors for several measures of well-being in a psychiatric outpatient 

population. 

 Few studies have specifically examined the predictive role of adherence in 

outcomes representative of patient well-being in the field of psychiatry. Some have 

presented, independently, adherence as a separate outcome variable alongside well-being 

outcomes. This study first demonstrates that the use of text messaging to improv 

adherence in the psychiatric outpatient population is feasible. Then it demonstrates that 

the resulting adherence and other variables of interest are significantly related to well-

being in this population. 

 The study provides a good platform for larger studies in the future to further 

explore not only the technological aspects, but also shed more light on the connection 

between adherence and health outcomes. A larger study also has the potential to explore 

this connection in sub-populations. Future studies over longer periods may also provide 

useful data.  
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CHAPTER 5 

DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS 

 This chapter provides a summary of the overall dissertation project highlighting 

the major findings of the three manuscripts. Discussion also includes overall study 

strengths and limitations as well as implications for practice and recommendations for 

future research. 

Summary of Findings 

Manuscript 1/Chapter 2 

 The manuscript entitled “The Use of Phone Technology in Outpatient 

Populations: a Systematic Review,” presents a published systematic review of literature 

conducted to detect gaps in the literature on the use of text messaging reminders for 

patients in overall practice. This review guided the pilot study and specifically focused on 

literature in the field of psychiatry, as well focused on Hispanics. The literature was 

initially searched in March 2013 for all articles to that point, due to the relative novelty of 

the use of technology in healthcare, and articles prior to 2004 were subsequently 

discarded. 

 Articles reviewed were almost evenly distributed in global quality according to 

the QATQS criteria.109 The review found that phone technology was successful in 

various settings and populations, and overall outcomes improvement. Phone technology 

largely consisted of direct communication, text messaging, and IVR. In general, studies 

in psychiatry favored the use of direct messaging and IVR but, across disciplines, text 

messages were used successfully with Hispanic populations.40,41,49,112,113,116 Compared to 

previous reviews, a trend was found toward use of technology to enhance communication 

and increase confidence in the health system. 
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 Technology was shown to improve psychiatric health outcomes in depression, 

functioning, and quality of life, as well as engagement in medication adherence, 

continuation of treatment, and engagement in care.29,63,65,66,76,114,115,119 Improved 

outcomes in other disciplines were also realized in medication and appointment 

adherence, and in management of chronic illness.40,78,112,116,118   

 Two overarching themes resulted from this literature review. First, that the use of 

mobile phone technology can be used successfully in any number of populations, 

including those that may have previously been difficult to reach or were not engaged in 

the healthcare system. Second, this literature review highlights the need for more studies 

in the field of psychiatry to exploit more advanced mobile technology in patient 

engagement for improved outcomes. 

Manuscript 2/Chapter 3 

 The manuscript titled “Do Text Reminders Improve Follow-Up Appointment and 

Medication Adherence in Psychiatric Outpatient Populations?” in Chapter 3 addresses 

Aim 1 of this study. This aim seeks to determine whether, if exposed to the text 

messaging intervention, patients show improvements in follow-up appointment 

adherence and psychiatric medication adherence over three reminder intervals. This Aim 

had three hypotheses, which are shown below with related results: 

• H1: Patients who receive a text messaging intervention will have greater follow-up 

appointment adherence than those who do not receive the intervention. 

In the study, the ITT group was found to have better appointment adherence than 

the TAU group over three reminder intervals that were included in the analysis. These 
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results did not demonstrate significance and are similar to what has been reported in the 

literature, both in psychiatry and other specialties. 34,39,112 

• H2: Patients who receive a text messaging intervention will have greater psychiatric 

medication adherence than those who do not receive the intervention. 

In the area of medication adherence, again the ITT group demonstrated slightly 

better results than the TAU group, particularly in the latter two of the three measurement 

intervals. These differences were also not significant though trending toward 

improvement. Similar results have been seen in other studies in psychiatry.30,33,36 Some 

studies in other specialties have demonstrated the same,43,124 while others have achieved 

significant results.56 

• H3: The association between text messaging and any improvement will still be present 

once potential personal and environmental confounding factors are held constant. 

Because significance was not achieved between the ITT and TAU groups for any 

of the clinical factors, evaluation of these would not add appreciably to the study results. 

Accordingly, this hypothesis was not explored. 

Manuscript 3/Chapter 4 

 The final manuscript in Chapter 4, titled “The Effects of Adherence on 

Psychiatric Symptoms and Mental and Physical Well-Being” focuses on study Aim 2, 

seeking to determine in what way(s) overall adherence resulting from the intervention has 

changed level of functioning. The results for appointment adherence and medication 

adherence from the previous manuscript were combined to create one variable, overall 

adherence, which was then used as the independent variable for the analyses in Chapter 4. 

Analysis of baseline data yielded a significant difference between adherent and non-
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adherent groups for age, thus age was chosen as a confounder for further analyses. 

Gender, while not demonstrating significance between the groups, was also chosen as a 

confounder for several reasons. First, women are more likely to seek help for mental 

health issues than men, something reflected in that this study’s data included more than 

twice as many female than male participants. Second, the literature routinely explores 

gender differences as these may influence and be influenced by not only biology but may 

also have social connections. Lastly, though more females than males were included in 

this study, the non-adherent group had a higher proportion of females than the adherent 

group, raising the question of how gender may have factored into adherence. 

Linear Mixed Methods were used to produce models for best fit. Significant 

interactions were detected for the PSS-10 (perceived stress), the DSM-5 (psychiatric 

symptoms), and the Degner CPS (input to treatment), but not for the WHODAS 2.0 

(disability level). Gender and age were both relevant in the interactions. Below are 

further discussions of the study results in the context of the two hypotheses associated 

with this second Aim: 

• H1: Patients who have overall adherence will show improvements in functioning. 

The dependent variable disability level (WHODAS) was used to describe 

functioning. A decision was made to also use input to treatment (Degner) as a dependent 

variable. Though it was not initially specifically defined as such, input to treatment was 

still measured at baseline and at the two follow-up interviews. Given the iterative nature 

of the theory of Self-Efficacy, which guided this research, because the study may have 

elicited changes in the input to treatment measurement over time, it was redefined as an 

outcome that could be used to analyze functioning. 



 

80 

The best fit model for disability level yielded no significant interactions, while 

two significant interactions were detected in the model for input to treatment (Table 5.1). 

The interactions of age*visit*group and gender*visit*group were found to be predictors 

for input to treatment. In the model, the age*visit*group interaction shows that, for older 

participants in the non-adherent group, their Degner scores increased over time, while for 

those in the adherent group scores decreased. The gender*visit*group interaction results 

demonstrated that, irrespective of adherence status, Degner scores increased for males. 

Females in the non-adherent group likewise had increased scores while scores decreased 

for females who were adherent. The higher the score, the more involvement is desired of 

the provider, while a lower score demonstrates a preference for more patient-driven 

healthcare decision making. 

Table 5.1. Input to Treatment (Degner)     

   95% CI 95% CI 

Effect Estimate SE Lower Bound Upper Bound 

Fixed Effects     

Intercept 0.86 1.57 -2.24 3.96 

Visit 0.76 0.58 -0.38 1.91 

AdhGroup 3.05 1.91 -0.71 6.81 

AdhGroup(0)*Visit -1.40 0.72 -2.82 0.03 

Age 0.03 0.03 -0.03 0.10 

Age*Visit -0.01 0.01 -0.03 0.01 

Age*AdhGroup(0) -0.07 0.04 -0.15 0.01 

Age*Visit*AdhGroup(0) 0.03 0.02 0.00 0.06 

Gender 2.18 1.83 -1.42 5.78 

Gender*Visit -0.94 0.68 -2.28 0.41 

Gender*AdhGroup(0) -3.53 2.21 -7.89 0.83 

Gender*Visit*AdhGroup (0) 1.71 0.85 0.03 3.39 

Random Effects     

Between subjects 0.50 0.10 0.33 0.76 

Within subjects 0.37 0.05 0.28 0.47 
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• H2: Patients who have overall adherence will show decreased psychiatric symptoms. 

Psychiatric symptoms were captured in two dependent variables, perceived stress 

level (PSS) and psychiatric symptoms (DSM5). For both of these variables the LMM 

models yielded significant interactions. 

For perceived stress the visit*group interaction was a predictor (Table 5.2). The 

model demonstrates that, over the four-month period in the study, those in the non-

adherent group had significantly decreased PSS scores while those who were in the 

adherent group had significantly increased scores. Higher PSS scores meant increased 

perceived stress while lower scores indicated a decrease in same. 

Table 5.2. Perceived Stress Level (PSS)     

   95% CI 95% CI 

Effect Estimate SE Lower Bound Upper Bound 

Fixed Effects     

Intercept 19.69 1.63 16.48 22.90 

Visit 0.33 0.58 -0.83 1.48 

AdhGroup(0) 3.37 2.11 -0.79 7.54 

Visit*AdhGroup(0) -1.60 0.79 -3.17 -0.04 

Random Effects     

Between subjects 42.43 7.73 29.69 60.62 

Within subjects 19.83 2.56 15.39 25.54 

 

Gender and gender*visit interactions emerged as predictors for psychiatric 

symptoms (Table 5.3). According to the model, males reported significant increases in 

DSM5 scores while females reported significant decreases across four months in the 

study. Higher scores were indicators of more psychiatric symptoms, lower scores were 

evidence of fewer symptoms. 
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Table 5.3. Symptoms (DSM5)     

   95% CI 95% CI 

Effect Estimate SE Lower Bound Upper Bound 

Fixed Effects     

Intercept 22.09 1.55 19.04 25.14 

Visit -0.95 0.55 -2.04 0.15 

Gender(0) -5.96 2.88 -11.65 -0.27 

Gender(0)*Visit 2.16 0.99 0.21 4.11 

Random Effects     

Between subjects 80.39 14.22 56.84 113.69 

Within subjects 26.56 3.49 20.52 34.37 

 

This study was unique in that no others were found in the literature that 

specifically examined adherence, an outcome variable resulting from an intervention, as a 

predictor of well-being. Most other studies examine adherence and well-being outcomes 

relative to a specific intervention, but not in terms of correlation or causality between one 

another. Studies have shown significant improvements in quality of life, depression 

symptoms and mental function, and treatment engagement. 63,117,124 

In this study the report of lower stress levels by those who were not adherent 

suggest that these patients may feel less pressure to become invested in their care. These 

very people may be the ones most in need of treatment. By the same token, older 

participants, as well as females in the non-adherent group may prefer more provider 

involvement in treatment because they do realize they are in need of the assistance. Older 

participants and females who were adherent and preferred less provider involvement in 

clinical decision-making, may feel more in control and capable of handling their 

treatment decisions. Males may engage more in treatment over time, which could explain 

the increase in reported symptoms and the preference for more provider involvement in 

decision-making. 
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Study Strengths 

 Various strengths were shown by the study. Most importantly, the study 

randomized well, as demonstrated by the lack of significant differences between 

intervention and control groups. The diverse clinic population allowed inclusion of 

numerous clinical factors of interest which were readily available in the clinic EHR and 

electronic chart repository. Additionally, the instruments used for well-being 

measurement were easy to obtain, understand, and use, allowing for effective patient 

engagement and efficient administration. Finally, the commercial texting program was 

easy to learn and execute, allowing the researcher the ability to schedule and send text 

reminders very consistently. 

Study Limitations 

Size Limitations 

Overall, the size of the study population was a limitation and may have been 

underpowered. This relatively small pool of eligible patients was possibly further 

decreased in size and power by a policy change at the clinic regarding accepted 

insurances. Being conducted at a single site with patients seeing a single prescriber could 

introduce bias as well as limit generalizability of findings. 

Human Limitations 

Researcher and participants were not blinded to randomization, possibly 

introducing a Hawthorne effect among participants, though this may have been countered 

by loss of novelty over progression of the study. There was a risk of contamination if 

patients in the waiting room discussed the study or overheard others discussing the study. 
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Lastly, those who agreed to participate in the study may already be more inclined to 

adhere to appointments and medications. 

Data Limitations 

Self-reported data may have had a ceiling effect, which could impact the level of 

any improvements noted. Adherence in this population was high, making it quite 

difficult, if not impossible, to achieve significance. Clinical factors could potentially have 

been used for more in-depth analysis had the study revealed significant findings between 

the intervention and control groups.  

Technical and Practice Limitations 

The commercial SMS system was independent of the clinic’s in-house scheduling 

system. If not closely coordinated, there was potential for loss of information where any 

text message scheduling was concerned. In psychiatric medication management it is 

standard practice to schedule follow-up appointments according to a patient’s response 

and reported progress at each appointment. As a result, the time between appointments 

differed for study participants. The four-month study cycle for each participant may have 

imposed limitations on ability to schedule text reminders. 

Implications for Practice 

 Though the main outcomes of appointment and medication adherence in response 

to the text reminder intervention of this study were not significant, the results were still 

generally in line with the literature. This would suggest there is value in using text 

appointment reminders in practice. There exist a number of commercial SMS systems 

and capabilities, both integrated with and independent of EHR systems. Most practices 

have already moved to electronic scheduling systems and are at least in the process of 
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adopting an EHR system, if they have not already. Because appointment adherence is a 

problem that plagues every type of healthcare practice, those that avail themselves of 

SMS capability will likely benefit in terms of improved appointment adherence. Regular 

attendance at appointments improves the patient-provider relationship which plays an 

important role in patients’ medication adherence and overall stability and good health, 

which cannot help but cascade into improved well-being. 

Recommendations for Future Research 

 The lessons learned in this study yield several recommendations for future 

research. As shown by the literature review, while psychiatry is increasing in its adoption 

of technology, research in this specific discipline is still behind that in other specialties. 

Overall, the field of psychiatry would benefit from more studies involving technology. 

Text messaging is easy to implement and is within the grasp of even the most difficult to 

reach populations. The results of this study suggest that larger studies with less adherent 

patients over longer periods of time would yield richer results. Appointments that are 

scheduled farther apart would benefit more from text reminders, as the passage of time 

makes them easier to forget. A longer study timeframe per participant would mimic more 

real-world medication management situations. Lastly, use of an SMS system linked to the 

appointment system would facilitate scheduling of text reminders and minimize potential 

for loss of data that exists when the two systems are independent. 

Conclusion 

 Appointment and medication adherence are very complex and multi-faceted 

issues, particularly in psychiatry. Other studies have demonstrated text message 

reminders to be helpful tools in patient adherence and well-being. While not yielding 
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significance, this study did show some improvement in both areas of adherence. These 

may have also impacted well-being, as some areas of significance as relates to predictors 

of well-being were identified in this study. This study helps set the stage for future 

studies to explore the iterative connections between technology, adherence, and health 

outcomes. A larger study may yield information of interest in sub-populations as well. 

Lastly, text reminder systems can help reduce barriers to care while helping practices 

meet mandated patient engagement goals. 
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APPENDIX A 

MEASURES 

Independent variable 

Text Message is a dichotomous variable indicating if the subject is in the intent to treat 

group (Y) or in the control group (N).  

Dependent variables 

Appointment Attendance and Medication Adherence are dichotomous variables 

indicating adherence (Y) or non-adherence (N). Adherence to visit is obtained from the 

patient’s chart while adherence to medication is obtained by patient report and, in some 

cases, the chart.  

Overall Adherence is a composite of the data values recorded for visit and medication. 

If both individual variables show adherence (Y+Y), then there is overall adherence (Y); 

other combinations (Y+N, N+Y, N+N) indicate overall non-adherence (N).  

Mental and Physical Functioning denotes the level of health and disability in six 

domains and is measured by the WHODAS 2.0 (see Appendix B for further details), 

which yields scores ranging from 0 to 100, indicating no disability to full disability, 

respectively. These scores may be recoded into three categories, Good, Fair, and Poor, for 

additional analysis.  

Psychiatric Symptoms indicates level of symptomatology in 13 psychiatric domains and 

is measured by the DSM-5 Cross-Cutting Symptom Measure (see Appendix C for further 

details), which yields raw scores ranging from 0, indicating no symptoms to 52, 

indicating severe symptoms. These scores may also be recoded into three categories, 

Low, Moderate, and Severe levels of severity. 
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Personal Factors: age, gender, marital status, race, ethnicity, country of origin, primary 

language, education, employment, psychiatric diagnosis, number of hospitalizations, 

previous treatment. 

Environmental Factors: number of medications, participation in therapy, input to 

treatment, previous treatment, stress level (see Appendix D for further details), patient 

input to treatment (see Appendix E for further details). 

 

Appendix Table A.1. Study variables: theoretical and operational definitions 

Variable 

Theoretical 

Definition 

Operational 

Definition 

Measurement 

Level How Assessed 

Main Input Variable: Intervention 

Text Message 

(IV) 

Customized 

readable message 

sent via SMS on 

cell or Smart 

Phone 

Whether or not pt 

receives SMS message 

• Y = intervention 

• N = control 

(standard clinical 

procedure) 

Dichotomous • Intent to treat 

group 

receives text 

and phone 

call 

• Control 

receives 

phone call 

(TAU) 

Main Outcome Variables 

Appointment 

attendance 

(DV) 

Attendance at 

follow-up visits 

Whether or not pt 

attends all follow-up 

visits 

• Y = Pt attends all 

scheduled follow-

up visits 

• N = Pt does not 

attend all 

scheduled follow-

up visits 

Dichotomous Pt records 

Psych 

medication 

adherence 

(DV) 

Taking 

medications as 

prescribed 

Whether or not pt takes 

medications as 

prescribed by clinician 

• Y = Pt takes as 

prescribed 

• N = Pt does not 

take as prescribed 

Dichotomous Pt medication 

calendar, pt 

report 

Overall 

adherence 

(DV) 

Attendance and 

medications 

adherence 

Combination of 

appointment and 

medication adherence: 

• Y = visit(Y) and 

med(Y) 

• N = all other 

combinations 

Dichotomous Based on med 

check visit 

attendance and 

psych medication 

adherence 

variables 
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Variable 

Theoretical 

Definition 

Operational 

Definition 

Measurement 

Level How Assessed 

Mental and 

physical 

functioning 

(DV) 

Health and 

disability measure 

in various domains 

Scores in 6 functional 

domains (cognition, 

mobility, self-care, 

getting along with 

people, life activities, 

participation) in last 30 

days: 

• Scores range from 

0 = no disability to 

100 = full 

disability 

• Recode into three 

categories based 

on scores: Good, 

< 34; Fair, 34-67; 

Poor, > 67 

Continuous and 

Nominal 
• WHODAS 

2.0 36-item 

Interviewer 

Administered 

• Spanish and 

English 

• Free 

Psychiatric 

symptoms 

(DV) 

Mental health 

domains across 

psychiatric 

diagnoses 

Scores for 23 questions 

in 13 psychiatric 

domains (depression, 

anger, mania, anxiety, 

somatic symptoms, 

suicidal ideation, 

psychosis, sleep 

problems, memory, 

repetitive thoughts and 

behaviors,  

dissociation, 

personality 

functioning, and 

substance use) in last 

two weeks, highest 

domain score noted by 

clinician: 

0 = None – not at all 

1 = Slight – rare, < a 

day or two 

2 = Mild – several 

days 

3 = Moderate – more 

than half the days 

4 = Severe – nearly 

every day 

• Sum of highest 

raw domain scores 

range from 0 = no 

symptoms to 52 = 

severe symptoms 

• Recode into three 

categories based 

on raw scores: 

Low, < 13; 

Moderate, 14-26; 

Severe, > 27 

Continuous and 

Nominal 
• DSM-5 Self-

Rated Level 

1 Cross-

Cutting 

Symptom 

Measure—

Adult 

• English only 

• Free 
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Variable 

Theoretical 

Definition 

Operational 

Definition 

Measurement 

Level How Assessed 

Personal Factors 

Age In years, start of 

study 

18-65 Continuous Pt records DOB 

Gender Identified gender 

per patient 

Pt self-report 

• Male 

• Female 

Dichotomous Pt records 

Marital status Legal marital 

status 

Pt self-report 

• Single 

• Married or 

partnered 

• Divorced 

• Widowed 

Nominal Pt records 

Psychiatric 

diagnoses 

Per DSM-5 Diagnoses by provider 

in any of three 

domains: Moods 

(anxiety, depression, 

PTSD, ADHD, bipolar, 

mood other); 

Persistent/severe 

(schizophrenia, 

psychotic other); 

Substance use 

• Sum total of all 

diagnoses 

Continuous Pt records 

Medications Psych medications 

pt currently taking 

Total number of 

psychiatric 

medications pt is Rx’d 

Continuous Pt records 

Race Biological race Pt self-report 

• Black 

• White 

• Asian 

• Native American 

• Other 

Nominal Pt records 

Ethnicity Ethnic group by 

birth, origin, or 

identification 

Pt self-report 

• Hispanic 

• non-Hispanic 

• Other 

Nominal Pt records 

Primary 

Language 

As identified by pt Pt self-report 

• Spanish 

• English 

• Other 

Nominal Pt records 

Education Formal education Last grade completed 

• Elementary/some 

high school 

• HS Grad/GED 

• Some college 

• Bachelors’ degree 

or above 

• Vocational school 

or trades 

Nominal Pt records 
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Variable 

Theoretical 

Definition 

Operational 

Definition 

Measurement 

Level How Assessed 

Employment Working inside or 

outside the home 

for financial 

compensation 

Hours per week of 

employment for which 

pt receives financial 

compensation 

• Employed full-

time (>20 hrs) 

• Employed part 

time (< = 20 hrs) 

• Not employed 

Nominal Pt records 

Previous 

treatment 

Number of times 

seen for 

medications in 

past year 

Number of medication 

follow-up visits to 

clinic, private practice, 

crisis clinic, do not 

include inpatient 

hospitalizations 

Continuous Pt records, pt 

report 

Number of 

hospitalizations 

Number of times 

hospitalized for 

psych issues in 

past year 

Number of inpatient 

hospitalizations only, 

do not include ER or 

crisis center visits 

Continuous Pt records, pt 

report 

Environmental Factors 

Therapy Whether or not pt 

is currently 

engaged in 

psychotherapy 

Receiving therapy 

services at Vesta or 

other clinic/provider 

• Yes 

• No 

Dichotomous Pt records 

Stress Level Level of stress pt 

perceives in life 

Score on 10 item scale 

measuring stress over 

last 30 days: 

0 = Never 

1 = Almost never 

2 = Sometimes 

3 = Fairly often 

4 = Very often 

• Sum of scores 

range from 0 = no 

stress to 40 = high 

stress 

Continuous • Perceived 

Stress Scale-

10 

• English and 

Spanish 

• Free 
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Variable 

Theoretical 

Definition 

Operational 

Definition 

Measurement 

Level How Assessed 

Patient input to 

treatment 

Degree of control 

pt wants in 

medical decision 

making 

Using “pick one” 

approach, pt selects, 

from range of roles, the 

one closest to his Tx 

philosophy: A = 

Active, pt only; B =  

Active, pt considers 

provider input; C = 

Collaborative, shared 

responsibility; D = 

Passive, provider 

decides, considers pt 

input; E =  Passive, 

provider only 

• Active = A or B 

• Collaborative = C 

• Passive = D or E 

Nominal • Degner Scale 

• English only 

• Free 
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APPENDIX B 

WORLD HEALTH ORGANIZATION DISABILITY 

ASSESSMENT SCHEDULE 2.0 (WHODAS 2.0) 

The WHODAS 2.0 is an instrument developed by the WHO to capture generic 

assessment of functioning as a common metric among adults, irrespective of illness 

condition or culture. The instrument follows the WHO International Classification of 

Functioning, Disability, and Health (ICF) framework, which uses the biopsychosocial 

model as its basis. Environmental and personal contextual factors influence health, which 

is seen along a continuum where increasing disability is related to the level of decreased 

functioning.135,136 

 The WHOD.AS 2.0 measures level of functioning, over the last thirty days, in six 

life domains: cognition, which encompasses communications and understanding; 

mobility, which is the ability to move and get around; self-care, which is personal 

hygiene and activities of daily and independent living; getting along, which is the way 

one interacts with others; life activities, which includes responsibilities at work or school, 

play, and home; and participation, which is involvement in society and community 

activities. Each domain contains four to eight five-point Likert scale items whose 

responses range from “none” to “extreme.”  The instrument is available in three versions: 

(1) the full version has 36 questions and may be self-, proxy-, or interviewer-

administered; (2) the short, 12-question version may also be self-, proxy-, or interviewer-

administered; (3) the 12+24 version is a hybrid, adaptive instrument that may only be 

administered via interviewer or computer. Because the full, 36-item questionnaire is the 

most complete, takes only about 20 minutes to administer, and is the version referenced 

in the DSM-5,26,135 this is the version chosen for this pilot. 
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 The 36-item version of the WHODAS 2.0 demonstrates good psychometric 

properties across a variety of cultural and patient groups.135,137 Test-retest reliability, 

which shows the instrument’s capacity to perform well repeatedly, is shown by an 

intraclass correlation coefficient (ICC) of 0.98 for the six domains, overall, and ranging 

from 0.93 to 0.96 and 0.69 to 0.89 at the domain and item levels, respectively. Factor 

analyses reflect robust structures, across population and location, at both the general 

disability level (ICC range of 0.91-0.99) and the domain level (ICC range of 0.82-0.98). 

Total internal consistency is demonstrated by a Cronbach’s α of 0.96, showing a high 

level of correlation between items in the instrument; domain-level internal consistency is 

reflected in a Cronbach’s α range from 0.79 to 0.84. The WHODAS 2.0 shows good 

characteristics according to Item Response Theory (IRT), an indication of the 

instrument’s utility across populations. Concurrent validity is shown by a high degree of 

correlation (r-values generally in the range of 0.45 to 0.65) between the six domains of 

the WHODAS 2.0 and other established and validated instruments measuring similar 

constructs. Effect sizes ranging from 0.44 to 1.38 show that responsiveness to change is 

also comparable to that of other established instruments. Subgroup analysis show domain 

and total scores in expected directions, demonstrating capacity of the WHODAS 2.0 to 

measure disability as intended and according to ICF definitions on which it is based.135,137 

 Simple and complex scoring are the two scoring options described in the 

instructions for calculating the WHODAS 2.0 summary scores. Simple scoring is merely 

a summation of the scores assigned to each Likert item response: “none” = 1, “mild” = 2, 

“moderate” = 3, “severe” = 4, and “extreme” = 5. Complex scoring is based on IRT and 

involves weighting of each domain item. The three steps involved in complex scoring are 
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recoding and summing items within each domain, summing scores from all six domains, 

and finally converting them to a 0-100 scale, where 0 = no disability and 100 = full 

disability. Complex scoring can be done via WHO computer program or by incorporating 

syntax from WHO for SPSS.135 The DSM-5 recommends the use of average scores for 

each domain by dividing total domain score by number of items in that domain. For 

general disability scoring, the DSM-5 recommends dividing the sum of all raw scores by 

the total number of items, in this case 36.26 

 The WHODAS 2.0 is available for download from the WHO website. The 

instrument is free to use but prior to doing so, a user agreement must be completed and 

sent back to WHO headquarters in Geneva. Interviewers must be trained prior to 

administering the instrument. A manual provided by the WHO, the Measuring Health and 

Disability: Manual for WHO Disability Assessment Schedule – WHODAS 2.0 is used for 

training and is also accessible online.138  
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APPENDIX C 

DSM-5 CROSS-CUTTING SYMPTOM MEASURE 

The DSM-5 includes a new section containing supplemental materials for 

diagnostic use. Among them are the Cross-Cutting Symptom Measures, developed at the 

recommendation of the DSM-5 Research Planning Conference on Dimensional 

Assessment and the DSM-5 Diagnostic Spectrum Study Group. Because numerous 

symptoms present across a variety of psychiatric diagnoses it is important to examine 

them in a systematic way to support diagnostic and treatment decisions, as well as to 

more fully engage patients in the treatment process. The measures are based upon the 

review of systems conducted in general medicine and are intended to serve as adjunctive 

tools in formulating a more comprehensive psychiatric diagnostic opinion and also as a 

mechanism for tracking patient symptoms over time. Instruments are available with adult 

or child focus. The adult version has the option to be self-administered or completed by a 

reliable informant if the patient is not of mental capacity to do so on his own. The child 

version is rated by parents or guardians of children aged 6 to 17, with an optional self-

administered measure for children aged 11 to 17.26,130 

 Both adult and child instruments are available in two levels. Level 1 provides a 

basic overview of symptoms while Level 2 allows for further inquiry into specific areas 

reflecting scores above certain thresholds. This study will use the Level 1, adult self-

administered version, which measures symptom severity, over the previous two weeks, in 

13 psychiatric domains: depression, anger, mania, anxiety, somatic symptoms, suicidal 

ideation, psychosis, sleep problems, memory, repetitive thoughts and behaviors, 

dissociation, personality functioning, and substance use. Each domain contains one to 
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three five-point Likert scale items, for a total of 23 questions, with responses ranging 

from “none” (not at all) to “severe” (nearly every day).26 

 Because the DSM-5 Level 1 Cross-Cutting Symptom Measure—Adult is a newly 

developed scale, its clinical utility and reliability have been examined in clinical field 

trials in the U.S. and Canada.26,130 Test-retest reliability was examined using two 

independent and randomly assigned clinicians conducting separate interviews anywhere 

from 4 hours to 14 days apart. Interpretation of intraclass correlation coefficients (ICC), 

rounded to two decimal places, for each individual domain question is based on the 

following categories: unacceptable = 0–0.39, questionable = 0.40–0.59, good = 0.60–

0.79, and excellent = 0.80–1. All Level 1 items on the Adult questionnaire were rated 

“good” or “excellent,” (ICC score range from 0.64 to 0.97) with the exception of the two 

mania items, which fell into the higher level of the “questionable” category (ICC scores 

of 0.56 and 0.53 for Mania 1 and Mania 2, respectively). As noted in the results, the field 

trials did not test validity, though Level 2 follow-ups used scales with documented 

validity where possible. This new instrument is expected to enhance clinicians’ ability to 

diagnose and plan treatment, as well as to help patients understand symptoms in order to 

participate more fully in treatment.130 

 To score the Level 1 Cross-Cutting Symptom Measure, points are assigned to 

each Likert scale item response: “none” = 0, “slight” = 1, “mild” = 2, “moderate” = 3, 

and “severe” = 4. Using the highest score in each domain, as determined by the clinician, 

cutoffs are recommended for follow-up and additional inquiry using Level 2 tools. For 

substance use, suicidal ideation, and psychosis, follow-up recommended for a score of 1 



 

104 

(slight) or above; for other domains, follow-up recommended for a score of 2 (mild) or 

above.26 

 The DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure—Adult is free 

for use, without specific permissions or training, by clinicians and researchers. It is 

downloadable from the American Psychiatric Association website.139 
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APPENDIX D 

PERCEIVED STRESS SCALE-10 (PSS-10) 

 The Perceived Stress Scale (PSS) was developed by Cohen, Kamarck & 

Mermelstein131 to measure the degree of life stress as appraised by the individual. The 

development of this instrument arose from the premise that stressful events alone do not 

directly influence the development of disease states; rather, detrimental impacts to health 

are the result of the perception of life stressors by the individual experiencing them. 

According to Sheldon Cohen, one of the authors, the PSS is the scale most frequently 

used in the measurement of perceived stress, and has been used in a variety of mental, as 

well as physical, health studies.140 

 The PSS measures, in adults, the frequency with which stress was perceived, over 

the last month, according to responses to five-point Likert scale items ranging from 

“never” to “very often.”  The instrument is available in its original, 14-item version (the 

PSS-14), a 10-item version (PSS-10), and a 4-item version (PSS-4). The 10-item version 

is the one recommended by the authors due to its superior level of reliability among the 

three versions and is the version selected for this pilot study.141 

 The PSS-10 shows good internal reliability, with a Cronbach’s α = 0.78. 

Construct validity is supported by moderate correlations between the PSS-10 and other 

instruments measuring similar constructs—r-values reflect both positive and negative 

correlations (ranging from -0.27 to 0.39) depending on constructs measured.141  

 Values for items on the PSS-10 are assigned according to Likert scale responses: 

“Never” = 0, “Almost Never” = 1, “Sometimes” = 2, “Fairly Often” = 3, and “Very 

Often” = 4. Because items are positively and negatively worded, the four positively 

worded items (4, 5, 7, and 8) must be reversed prior to scoring. Sum of scores across all 
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items yield total scores ranging from 0 to 40.142 The PSS-10 is found on Dr. Sheldon 

Cohen’s website.142  
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APPENDIX E 

CONTROL PREFERENCES SCALE 

The Control Preferences Scale (CPS) measures the degree to which a patient 

wishes to be in control of his personal treatment decisions. The scale was developed by 

Degner, Sloan, and Venkatesh,132 with its origins in grounded theory about treatment 

decision-making during serious illness. The premise behind the CPS is that patients have 

distinct preferences about how involved they want to be in the treatment decision-making 

process, and that these preferences are influenced by psychosocial factors. 

 The scale is composed of five cards illustrating, with a cartoon and short 

description, a different degree of control on each one. These degrees of control range 

from more active to more passive roles. Control preferences are indicated by the patient 

by the order in which they place the cards after they are presented for comparison. In 

clinical applications, all cards are presented and the patient is able to select the card 

closest to his treatment preference.132 This “pick one” approach will be used for this pilot 

study. 

 The CPS demonstrates scale reliability according to Coombs’ “50% plus 1” 

criteria, with scores of percent on dimension ranging from 58% to 66%. Construct 

validity is shown by the instrument’s origin and development in grounded theory, as well 

as its usefulness in epidemiological studies.132 

 The CPS is free and is in the original publication describing its use.132 For this 

study, the scale will be used in a modified version from which patients can select their 

preference, such as the one found in the American College of Preventive Medicine 

Clinical Reference.3 
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APPENDIX F 

DESCRIPTION OF FIELD WORK 

This project is based on a 30-day pilot study that examined the feasibility of a cell 

phone IVR system to monitor medication adherence in a homeless population dually 

diagnosed with psychiatric and substance use disorders.75 Though still a pilot study, this 

researcher built upon the initial smaller study to expand to a larger, more diverse 

population and to specifically focus on appointment adherence as a way to achieve 

medication adherence as well as improvement in areas related to well-being.  

Site Selection 

 A busy non-profit primary psychiatric outpatient setting was chosen for the 

study. This clinic is part of a larger community behavioral health system in a large urban 

metropolitan area in the Mid-Atlantic. The site was selected for its convenient access to 

both patients and researchers and is particularly rich site in that a large number of 

Hispanic patients are seen there, both for psychotherapy and medication management.  

This clinic is sensitive to this minority population, employing and contracting bilingual 

therapists and prescribers to ensure adequate provision of services. 

Logistics 

The idea of the project was presented to the clinic’s Administration, Medical 

Director, and Front Desk staff for buy-in. After receiving permission from the site to 

conduct the study there, approval to conduct the study with human subjects was obtained 

from the University of Maryland IRB. A commercial, web-based short message service 

(SMS) software solution was selected for scheduling and sending text messages. The 

researcher was able to obtain a substantially reduced rate for a one-year contract with the 

vendor upon providing proof of student status and demonstrating need for dissertation 
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research. Brief meetings were held to explain project details to the Medical Director and 

Front Desk staff and the project was launched. 

Recruitment 

Lists of potential participants meeting eligibility criteria were extracted weekly 

from established patients in the clinic’s electronic databases and reviewed with the 

primary prescriber, in this case the Medical Director, for final determination of eligibility. 

Patients were approached for participation at one of two times: either directly by the 

researcher in the waiting room prior to his or her medication management appointment, 

or by the psychiatrist during the medication management appointment, who then 

introduced the patient to the researcher. In either case, each patient initially met with the 

researcher after the appointment to review the project and to obtain consent. Baseline 

instruments were administered at time of consent. A total of 89 participants were 

recruited in this fashion and then randomized to ITT (n=47) or TAU (n=42). 

Project Procedures 

The researcher then coordinated with the clinic’s Front Desk staff to obtain next 

appointment dates for each participant. For those in the ITT group, text message 

appointment reminders were uploaded to the web-based SMS system. Weekly checks 

were conducted to ensure that SMS reminders were properly scheduled, and to enable the 

researcher to adjust in the event of a patient cancellation or appointment change. 

Scheduled messages were sent 24 hours prior to the appointment, 7 days a week, between 

the hours of 9am and 5pm. 

Two additional appointments between the researcher and the participants were 

conducted at approximately two and four months after the initial meeting to administer 
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follow-up instruments. Other data from the EHR and separate electronic charting system 

were obtained at various points throughout the study, which ran on a rolling four-month 

schedule for each participant. 
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