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“Drugs don’t work in patients who don’t take them.”

– General C. Everett Koop
Former US. Surgeon General

50% of patients don’t take 
medicines as prescribed

$290 Billion in avoidable 
healthcare spending 

125,000 deaths 
annually

65,000 amputations 
annually

Brown et al., 2011

NEHI, 2009

Kane et al., 2003

Young-Hyman et al., 2012



Medication adherence
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https://www.niddk.nih.gov/health-
information/communication-programs/ndep/health-
professionals/promoting-medication-adherence-diabetes



Contributing factors of medication adherence
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Contributing factors of medication adherence
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• 2014 Systematic Review- 23 articles (Ostini et al, 2014)

• Five reported clear evidence of relationship; Four reported mixed results; Fifteen 
reported lack of relationship

• Suggested the influence of self-efficacy in the relationship
• Possible U shaped relationship

• Low HL – non-adherent, moderate HL – most adherent; high HL - somewhat 
non-adherent

• 2016 Meta-analysis – 220 articles (Miller, 2016)

• Positive association between health literacy and medication adherence - 14% 
higher risk of nonadherence among patients who have lower health literacy 
than among patients with higher literacy.

Health literacy & medication adherence



Health literacy & diabetes medication 
adherence
• Improving medication adherence is one of the most effective 

approaches to improving the health outcomes of patients 
with diabetes. (Zullig et al., 2015)

• Enhancing diabetes medication adherence has occurred by 
improving diabetes-related knowledge, but behavior change 
often does not follow knowledge change. (Kim et al., 2010)
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Prior work
• Health literacy does not have a direct impact on diabetes 

medication adherence (Huang et al., 2018)

• Indirectly influences medication adherence via other factors, 
such as self-efficacy, illness beliefs, and medication beliefs. 
(Shiyanbola et al., 2017; Huang et al., 2018) 

• A comprehensive intervention that addresses all these 
psychosocial components may be a more effective strategy to 
improve medication adherence than an isolated approach.
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Sociodemographic 
factors

Age

Gender

Race

Education

Income

Health literacy

Literacy

Numeracy

Verbal skills

Information 
technology 

skills

Social cognitive 
factors

Knowledge

Attitude/Belief

Social support

Self-efficacy

Self-care

Medication 
adherence 

Moderator

Health system/
Provider communication 

10Diabetes Educ 2014;40:581-604.



• Diabetes medicines

– Address health literacy issues for patients with low health literacy 
before adherence interventions that address beliefs about 
diabetes medicines can work.

• Low health literacy may create a barrier to communications 
that aim to address experience-based beliefs. 

Health literacy-an integral part of 
adherence improvement programs



• Determine health 
literacy of every 
patient
– Various measures 

available including 
Newest Vital Sign

• Develop intervention 
programs focused on 
health literacy and its 
related attributes

Adherence Intervention Programs



The Intervention 
Protocol
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An Intervention Mixed Methods Design to improve medication adherence 
among adults with diabetes using a health literacy/psychosocial support 
intervention (Shiyanbola et al., 2019)

Intervention/
Control Group
Selection and 
Assignment

Qualitative 
Study 
After 
Intervention

Pre-test Intervention
Overall Results 

and 
InterpretationsPost-test

Procedures Procedures Activities Procedures Procedures Procedures
• Adults with 

diabetes, n=50
• Collect data 
• Measures:
-Health literacy
-Self-efficacy
-Patient Beliefs
-Medication 
Adherence
• Descriptive

analysis

• Assignment to 
either 
Intervention or 
Usual care

• Conduct 
intervention trial for 
6-sessions

• Audio recorded
pharmacist-patient 
conversations

• Collect post-
test data at end
of 6-sessions, 
3 and 6 months

• Regression 
analysis

• Participants from 
intervention

• n=15
• One-on-one semi-

structured 
interviews

• Qualitative content 
analysis

• Discuss intervention 
feasibility and 
acceptability

• Discuss themes in 
context of 
intervention and 
outcomes 

Products Products Products Products Products Products
• Results in 

tables
• Database with 

measures

• Intervention or 
Usual care 
group

• Transcripts
• Quotes, codes, 

themes

• Change scores
• Test statistics

• Transcripts
• Quotes, codes, 

themes

• Manuscripts
• Data supporting grant 

proposal
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Baseline Data Collection
    • Diabetes Clinics: eligible patients identified 
    • Patient invited to participate
    • Baseline A1C is entered and questionnaires are completed

Randomization

Intervention Group (n = 25) Control Group (n = 25)

Pharmacist delivered health 
literacy-psychosocial 

support sessions*
Usual Care

6-session, 3-months and 6-months Follow-up Data Collection
    • Diabetes Clinics: 6-session intervention, 3 and 6-months  
      follow-up appointment
    • Follow-up A1C is entered and questionnaires are completed 
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Project ADHERE 
(ADdressing 
Health literacy, 
BEliefs, 
AdheRence, and 
Self-Efficacy) 
Intervention 
Manual

©Copyright 2018 Shiyanbola
This manual is not to be distributed, reproduced, or 
modified without permission from the authors

Pre-Session 0 Recruit participants via a phone-call approach p.2 

Session 0 Administer a survey via a face-to-face approach to 

understand the participant’s baseline psychosocial 

factors related to diabetes management 

p.4 

Session 1 Discuss participants’ self-management goals, self-

efficacy and details of the intervention based on 

baseline evaluation of their psychosocial factors 

p.5 

 Tips for improving illness belief p.7 

 Tips for improving medication beliefs p.16 

 Tips for improving medication self-efficacy p.21 

 Tips for improving medication non-adherence p.24 

Session 2- 
Session 5  

Reinforcement of participants’ psychosocial factors to 

improve their medication adherence and self-

management skills 

p.30 

Session 6 Reexamination of participants’ goals of diabetes 

management 

p.35 

 

TABLE OF CONTENTS



Session 0 - Research staff meet with the participant and administer a survey 
to understand baseline psychosocial factors related to diabetes management.
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Five domains of the survey measurement

Health literacy: Newest Vital Sign (Weiss et al., 2005)

• To assess participants’ baseline level of health literacy

• To help the pharmacist prepare tailored information for participant counseling 

Illness beliefs: Brief Illness Perception Questionnaire (Broadbent et al., 2006)

• To assess participants’ illness beliefs about diabetes 

• To guide pharmacists’ counseling to address participant perception of diabetes

•



Domains of survey completed by patients
Beliefs about medicine: Belief about Medicines Questionnaire (Horne et al., 1999) 

• To assess participants’ concerns and necessity beliefs about their medicines

• To provide information during participant counseling to alleviate participants’ 

concerns regarding medicines and reinforce participants’ necessity of medicines 

Self-efficacy for medication use: Self-efficacy for Appropriate Medication Use 

Scale (Risser et al., 2007)

• To assess participants’ self-efficacy for medication use and understand their 

possible barriers to medication use
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Survey measure of medication adherence

Medication adherence: using the 11-item Adherence to Refills and 

Medication Scale - Diabetes (ARMS-D) and the 20-item Medication 

Adherence Reasons Scale (MAR-Scale) (Mayberry et al., 2013, Unni et al., 2014)

• To assess participants’ medication adherence and understand 

their possible reasons for non-adherence to medication use
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Scoring 
Sheet for 
Clinical 

Pharmacist



Example tips for addressing illness beliefs

Discussion guide: 

If a participant believes diabetes severely affects 

his/her life: 

• Discuss how participants’ beliefs about the way 

diabetes affects his/her job, family, relationships, 

community, etc. might impact their daily adherence 

to medicines and other self-care behaviors. 

• Discuss the need to focus on their life/wellness 

goals, knowing that better diabetes management 

will allow them achieve their identified desired goal. 
21

Utilization of the survey 
questions

CONSEQUENCES (After 
identifying how strongly a 
participant believes diabetes 
affects their life, focus on 
addressing how they can take 
control of their life, cope with 
diabetes, and stay focused on their 
identified goal for wellness)



Example tips for addressing medication beliefs
Discussion guide: You can say:

• Diabetes medicines are not addictive. 

• Sometimes you might be worried that your medicine 

could be harmful to you and not helpful, these 

concerns might even keep you from taking the 

medicines. 

• You’ll be more likely to have other diabetes problems 

if you don’t take these medicines.

• This is why it’s important to discuss your medication 

concerns with me so that we can try to address them 

and think of ways to help reduce the harmful effects 

of the medicine.
22

Utilization of the survey 
questions

CONCERN BELIEFS (After 
identifying how strongly a 
participant is concerned 
about the long term and 
dependence effects of their 
medicines)



Example tips for increasing self-efficacy
Utilization of the survey questions

• Can you tell me how … (reason for 

lack of confidence or taking 

medicines correctly) affects the use 

of your diabetes medicines every day?

• Then continue by saying: Thinking 

about your current life situation, what 

are some ways that we could address 

these issues/barriers?
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Discussion guide: If the participant is expecting to be 

busy in the near future and/or having to take several 

medicines or away from home is a problem, say:

• It is important to get into a routine with your medication 

by taking your diabetes medicines at the same time 

every day. This will help you stay on track. 

• What is your system of organizing your medicines?

o How’s that working for you?

o What ideas do you have for improving your system?

• If you have a busy day or are going to be away from 

home, how could you help yourself and remember to 

take your medicines?



Development of the 
Intervention Materials
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Health literacy principles emphasized
• Plain and simple language 

– Review by two health literacy experts
• Active voice
• Place information into sections
• Use of bullet points
• Use of white space
• Use of meaningful pictures to highlight text
• 6th grade reading level
• User testing with target population
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Illness Perception 
Handout

©Copyright 2018 Shiyanbola
This handout is not to be 
distributed, reproduced, or 
modified without permission 
from the authors
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Illness Beliefs
- Control



5/14/2021 28Medication Beliefs Handout

©Copyright 2018 Shiyanbola
This handout is not to be 
distributed, reproduced, or 
modified without permission 
from the authors Self-Efficacy Handout
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Necessity 
beliefs
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Concern 
beliefs
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Confidence 
with 
remembering
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Preliminary data 
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Sample characteristics (n=9)
Demographics
• Mean age = 57 years
• Male = 100%
• White/non-Hispanic = 

100%
• Education level: 

– 33.3% High school graduates
– 44.4% Trade school/some 

college
– 22.3% Associates/Bachelor’s 

degree

Clinical factors
• Mean adherence levels (ARMS-D) = 15.4 

(Scale of 11-44)

• 67% forget to take diabetes medicines, 
“some of the time”; 56% miss taking 
diabetes medicines when they are careless

• MAR-Scale: Over the last 7 days, how 
many days were you able to take your 
diabetes medicine by mouth exactly as 
prescribed? 
5 days = 22.2%; 6 days = 22.2%; 7 days = 55.8%

• Mean (baseline) hemoglobin A1c = 9.4



Most frequently identified barriers to 
medication adherence
• Medication Beliefs:

– 56% of participants identified Concern Beliefs – “…my diabetes disrupts my life.” 
• Illness Beliefs:

– 89% of participants reported that diabetes greatly affects their life
– 89% reported being concerned about their diabetes – with 4 patients being “extremely 

concerned”
– 56% of participants reported not feeling they had much or any control over their 

diabetes
– 33% of participants reported that their illness affects them emotionally

• Reasons for Medication Nonadherence:
– Remembering – “I would have taken it, but simply missed it” “I would have taken it, but 

missed because of busy schedule/change in routine; “I would have taken it, but have 
difficulty remembering things in my daily life;” “I do not consider taking this medicine as 
a high priority in my daily routine.”



Most frequently discussed areas to focus on 
based on patient decision-making
• Personal control

– How much control the participant feels they have over 
their illness

• Concerns
– Concerns about illness/diabetes
– Diabetes medication disrupts life

• Consequences
– How much diabetes affects their lives
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Case Study
• Participant in intervention group
• Completed session 1 (face-to-face) with clinical pharmacist

– identified challenges with remembering to take medication while 
at work

– Reported omitting doses at home
– Reported missing 30 doses of insulin in a 2-week period

• Completed sessions 2 & 3 (phone calls with clinical pharmacist)
– Reports missing only 4 doses of insulin in 2-week period at work 

and no missed doses at home
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Discussion
• The first longitudinal randomized controlled trial which aims to 

improve participants medication adherence by addressing various 
psychosocial and health literacy factors simultaneously.

• The ADHERE intervention builds self-efficacy and addresses 
negative beliefs about medicines and diabetes.
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Thank you!
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+1-608-890-2091
https://pharmacy.wisc.edu/shiyanbola-
research-group/
https://twitter.com/ShiyanbolaLab

https://pharmacy.wisc.edu/shiyanbola-research-group/
https://twitter.com/ShiyanbolaLab


Activity
• How would you implement this intervention in a different setting?

• What aspects of the intervention would work/not work?

• What barriers/challenges might you encounter?
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