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Methods Results Discussion

• In 2012, the Food and Drug Administration (FDA) published a 
communication on statin safety label changes in response to reports 
that statin use can result in increases in blood glucose levels.

• It is not known how the FDA communication influenced patients’ 
attitudes towards and perceptions of statin therapy.

• In our lipid-specialty clinic, patients often express apprehension 
about statin therapy and the potential risk of diabetes mellitus (DM). 

• Despite these concerns, formal data have not been captured to 
assess patient perceptions about statin-associated DM. 

To evaluate attitudes and perceptions of statin-associated DM 
among patients currently taking a statin or eligible to take a statin, 
and to determine how these beliefs might influence adherence. 

ObjectiveBackground
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BMQ items were utilized to ascertain concerns about potential adverse effects 
(AEs) of statins, the necessity of therapy, and how these beliefs might influence 
adherence. There are two parts to the BMQ:
1. BMQ-Specific assesses beliefs about the necessity of medications 

prescribed (statins) and their concerns about potential AEs. 
• We developed three items to assess statin-associated DM
• Necessity and concern items were scored in order to calculate  

concerns-necessity differential
2. BMQ-General: assesses beliefs about overuse and harm for medications in 

general
Respondents indicated agreement with BMQ items on a 5-point Likert scale, 
ranging from 1=strongly disagree to 5=strongly agree. Scores for each construct 
were summed. Higher scores indicate stronger beliefs.

Participants who indicated concern were invited to complete a semi-
structured telephone interview to explore factors that influence medication 
beliefs over course of treatment.

Statistical analysis

• I sometimes worry that the use of a statin might cause me to develop diabetes.
• The benefits of the use of a statin outweigh the potential risk of developing diabetes. 
• I sometimes worry that the use of a statin will worsen my diabetes.

Tap here to view BMQ items 
and interview questions

Beliefs About Medicines Questionnaire (BMQ) Semi-structured interviews

• Descriptive statistics were used to summarize participants’ 
demographic characteristics and distributional properties of their 
responses on BMQ items.

• Independent-samples t-test with Satterthwaite approximation was 
performed to compare each of five BMQ subscale scores (necessity, 
concerns, balance, overuse, harm) between participant subgroups, 
including:

◦ Gender (male/female)
◦ History of coronary heart disease (CHD) (yes/no)
◦ Age (yes/no)
◦ High blood pressure (yes/no)
◦ Diabetes mellitus (yes/no)
◦ Low HDL (yes/no)
◦ Cigarette smoking (yes/no)
◦ Family history of premature CHD (yes/no)
◦ Statin use (current/candidate)

Statin-associated DM items:
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Current statin users had stronger beliefs about the necessity of statin therapy, and 
indicated fewer concerns, and less cost than benefit compared to candidate users. 

Statin User Statin Candidate p
BMQ-Specific: Necessity 14.86 ± 3.58 10.79 ± 3.24 0.00
BMQ-Specific: Concerns 12.12 ± 3.78 15.00 ± 2.63 0.00

Necessity - Concerns 2.75 ± 5.36 -4.21 ± 4.21 0.00
BMQ-General: Overuse 10.88 ± 3.15 12.43 ± 3.25 0.12
BMQ-General: Harm 7.19 ± 2.22 8.00 ± 2.45 0.27

• Most interviewees had concerns about statin side effects (n=9) but indicated their 
prescriber did not share any information about potential adverse effects of statins, 
including how statins might affect blood glucose control. 

• Most interviewees believed the benefits of statins outweigh the potential risk of DM 
(n=8) and this risk would not prevent them from initiating or continuing statin therapy.

• Further, most indicated they also would be willing to start or continue their statin 
medication if the risk of raising their blood glucose was less with a lower dose. 

Study visit: 
BMQ and

Finger-stick lipid panel
N=73

Female=49
Current statin user=59

DM Diagnosis=14

Did not indicate concern 
of statin-associated DM

n=51

Indicated some level of concern 
of statin-associated DM

n=22

Semi-structured interview
n=14

Tap here for full 
demographic table

BMQ

Interviews

Table 1. Comparison of BMQ scores between statin users and statin candidates

Participants with higher cholesterol levels had weaker beliefs about the necessity of 
statin therapy (p<0.001) and more concerns (p<0.01), and perceived greater cost than 
benefit (p<0.001) compared to those with lower cholesterol levels. 
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There are significant differences in the perceived need and benefit of statin therapy in relation to the potential risk of statin-associated DM. 

The need for prescribers to address patients’ concerns and beliefs about statin therapy is warranted. 

Conclusion

• Current statin users noted strong beliefs about the importance and benefit of statin therapy, 
and less concerns. Perhaps this illustrates the importance of patient experience with statin 
therapy, which typically results in improved cholesterol levels and few AEs.

• When surveying all participants, those with higher cholesterol levels had weaker beliefs 
about the necessity of statin therapy and more concerns. These findings may suggest a 
need for patient education on the risk of high cholesterol and overall safety of statins.

• Interviewees expressed concerns of AEs, but noted prescribers provided little medication 
counseling. This may indicate a negative patient perception of statins and associated AEs, 
and a missed opportunity from their prescriber and pharmacist to limit misinformation. 

• Interviewees believed the benefits of statins outweigh the risks, and would be willing to 
start or continue the statin if the risk of DM was less with a lower dose. Providers should 
discuss the risk/benefits of statin AEs with patients, and modify doses accordingly if DM 
concerns are present. 

• Participants were recruited outside of our lipid-specialty clinic where patients commonly 
report concern involving statins and AEs, including statin-associated DM. Perhaps attitudes 
and believes regarding statins and their associated AEs differ among populations, with 
more apprehension among those in a lipid-specialty clinic. 

Discussion
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1. What are your expectations about taking statins? 
a. What do you believe will happen?

2. Do you have concerns about side effects related to taking statin medications or 
starting a statin?  

3. Have you experienced side effects?  If so, can you describe them?
4. What has your prescriber shared with you about the potential side effects of 

taking statins?
5. Has your prescriber mentioned the potential of statins to affect your ability to 

control your glucose level?  
a. If so, have you experienced glucose impairment or worsening of your 

diabetes?
b. Have you sought information about statin associated glucose impairment 

from sources other than your prescriber? 
i. If so, from what sources?

c. Do you believe that the cholesterol lowering provided by a statin 
outweighs the possibility of raising blood sugar?

6. Has the potential risk of glucose impairment influenced you to change the way 
you take your prescribed statin medications or prevented you from starting a 
statin?  For example, thought about quitting, take fewer than what my doctor 
prescribed, not starting a statin, etc?

7. Would you be more willing to take or continue your statin if the risk of raising 
your blood glucose was less with a lower dose?

8. Would you be more willing to take or continue your statin if the risk of raising 
your blood glucose was less with a different statin?

9. What other comments would you like to share about taking statins?

Specific-Necessity
• My health at present depends on whether or not I take my statin.
• My life would be impossible without the use of a statin. 
• Without the use of a statin I would be very ill. 
• My health in the future will depend on the use of a statin. 
• The use of a statin protects me from becoming worse.
Specific-Concern
• Having to take a statin worries me. 
• I sometimes worry about the long-term effects of the use of a statin.

⃰ I sometimes worry that the use of a statin might cause me to develop 
diabetes.

⃰ The benefits of the use of a statin outweigh the potential risk of developing 
diabetes. 

⃰ I sometimes worry that the use of a statin will worsen my diabetes.
• The use of a statin is a mystery to me.
• The use of a statin disrupts my life.
• I sometimes worry about becoming too dependent on the use of a statin.
General-Overuse
• Doctors use too many medicines. 
• Natural remedies are safer than medicines.
• Doctors place too much trust on medicines.
• If doctors had more time with patients, then they would prescribe fewer 

medicines.
General-Harm
• People who take medicines should stop their treatment for a while every now 

and again.
• Most medicines are addictive.
• Medicines do more harm than good.
• All medicines are poisons.

BMQ Items

Interview Questions



Total sample 73
Gender

Female
Male

67.1% (49)
32.9% (24)

Race/Ethnicity
Hispanic/Latino

Asian
Black or African American

White

1.4% (1)
5.5% (4)
8.2% (6)

84.9% (62)
Age (years) 57.00 ± 12.40
Education

High school diploma/GED
Some college

Associate’s degree
Bachelor’s degree or higher

5.5% (4)
13.7% (10)

8.2% (6)
72.6% (53)

Income
<$25,000

$25,000-$49,999
$50,000-$74,999
$75,000-$99,999

$100,000 or higher

8.2% (6)
20.5% (15)
20.5% (15)
24.7% (18)
24.7% (18)

BMI (kg/m2)
Normal

Overweight
Obese

30.99 ± 5.80
15.1% (11)
32.9% (24)
52.0% (38)

Waist circumference (cm)
High risk 

101.13 ± 22.73
72.6% (53)

Cardiovascular risk factors*
Age

High blood pressure
Diabetes
Low HDL

Cigarette Smoking
Family history of premature CHD

72.6% (53)
47.9% (35)
19.2% (14)
17.8% (13)

6.8% (5)
17.8% (13)

Lipid panel
Total Cholesterol

HDL
LDL

Triglycerides

189.68 ± 48.71
54.18 ± 15.03

108.59 ± 40.76
151.82 ± 134.71

Current statin user 80.8% (59)
*Self-reported
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