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Abstract Background Deprescribing is the process of

medication withdrawal with the aims of reducing the harms

of potentially inappropriate medication use and improving

patient outcomes. Deprescribing of statins may be indi-

cated for some older people, because the evidence for

benefit in primary prevention of cardiovascular disease is

limited and there is an increased risk of side effects in old

age. Objective To determine older peoples’ attitudes and

beliefs regarding medication use and their willingness to

have regular medications, particularly statins, deprescribed.

Setting An Australian acute-care hospital. Method A cross-

sectional study of patients admitted to a teaching hospital

in Sydney, Australia, aged C65 years and taking a statin

was conducted. Attitudes and beliefs regarding medication

use and willingness to have medications or statins depre-

scribed were captured using the validated Patients’ Atti-

tudes Towards Deprescribing questionnaire, supplemented

with additional statin-specific questions. Main outcome

measures. Older inpatients’ attitudes and perspectives

towards stopping medications, in particular statins. Results

Overall, 180 participants were recruited, with a median age

of 78 years, (interquartile range 71–85). Eighty-nine per-

cent (95 % CI 84.4–93.6) of participants reported that they

would be willing to stop one or more of their regular

medications if their doctor said it was possible. Ninety-five

percent (95 % CI 91.8–98.2) agreed that they would be

willing to have a statin deprescribed. Moreover, 94 %

(95 % CI 90.5–97.5) of participants expressed concern

regarding the potential side effects of taking a statin.

Conclusion The majority of older inpatients using statins

are willing to have one or more of their current medica-

tions, including statins, deprescribed. These findings can be

used to inform clinical practice and interventional statin

deprescribing studies to optimise medication use in older

adults.

Keywords Attitudes � Australia � Beliefs �
Deprescribing � Older people � Polypharmacy � Statins

Impacts on Practice

• Australian Health Professionals can discuss medication

withdrawal with their patients with the assurance that

most patients are willing to consider having a medi-

cation deprescribed if their doctor recommends it.

• Medical practitioners could expect that most older

inpatients would be willing to have their statin depre-

scribed if their doctor recommended it because of

limited evidence of benefit in that individual or high

risk of adverse events.

• Practitioners should anticipate that a small proportion of

patients will not be willing to consider having a

medicationwithdrawn, and further detailed investigation
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of barriers to deprescribing in these patients will be

necessary to optimise medications for the individual.

Introduction

Deprescribing is the process of tapering or stopping med-

ications with the aim of improving patient outcomes and

optimising current therapy [1, 2]. Emerging evidence from

observational and limited interventional studies of older

people suggests that deprescribing is associated with

improvements in quality of life and survival [1–4]. The

potential benefits of a systematic, patient-centred depre-

scribing process may also extend to improved adherence

and reduced financial costs [3]. However, as with any

medical intervention, deprescribing may be associated with

potential harms, such as withdrawal reactions or the reap-

pearance of symptoms of the original disorder [3, 4].

Whilst deprescribing should be supervised by a health care

professional it is essential to understand patients’ views

and preferences towards pharmacotherapy and their will-

ingness to have medications deprescribed, in order to

achieve patient-centred care [5].

Several studies have shown that systematic deprescrib-

ing may be feasible [6–9], however, the translation of these

into practice may be limited due to multiple barriers.

General practitioners have reported that a major barrier to

optimising medication use is patient resistance to have a

medication ceased [10]. Qualitative studies of older adults

have identified a number of factors that may influence their

willingness to have a medication withdrawn, such as older

age, duration of therapy, perceptions of need and the

complexity of a medication regimen [11–14]. Recently, the

Patients’ Attitudes Towards Deprescribing (PATD) ques-

tionnaire was developed to determine peoples’ attitudes

and beliefs towards medication use, specifically in relation

to medication withdrawal. In a population of outpatients

taking an average of ten medications each, over 90 % of

people were willing to have one or more medications

deprescribed [15].

Statins (3-hydroxy-3-methylglutaryl (HMG) coenzyme

A reductase inhibitors) are one of the most common

pharmacological classes used by older people with over

40 % of Australians aged over 65 years taking a statin

[16]. However, the appropriate use of statins in older

people remains a matter of debate internationally. In

older people, there is strong evidence for the effective-

ness of statin therapy in secondary prevention of car-

diovascular morbidity [17–19]. The evidence for statin

use in primary prevention in this demographic is less

clear [20–22] and yet risks of adverse effects of these

medications are higher in older adults [23]. Moreover, as

people age care goals may change from extending

duration of life to maintaining function and quality of

life. Considering older people’s attitudes to optimising

statin therapy is crucial as whether to start, continue or

discontinue statins remains a clinical and ethical

dilemma in older people, particularly for those aged

80 years and over. Currently, there is limited evidence on

the attitudes and beliefs of older people treated with

statin therapy and their perspectives towards having their

statins deprescribed.

Aims of the study

In a population of older inpatients prescribed statins, the

aims of this study were to determine older peoples’ atti-

tudes and beliefs regarding medication use and their will-

ingness to have regular medications, particularly statins,

deprescribed and to investigate whether participant char-

acteristics would influence willingness to deprescribe

medications or statins.

Ethical approval

Ethics approval was granted by the Northern Local Health

District Human Research Ethics Committee, Sydney, Aus-

tralia (Ethics approval number: LNR/14/HAWKE/180).

Method

Study design and setting

A cross-sectional study of participants admitted to the

Royal North Shore Hospital, Sydney, New South Wales,

Australia was conducted. Individuals were invited to par-

ticipate if they were aged 65 years and over, admitted to

the cardiology, geriatric, orthopaedic or general medical

wards, currently treated with a statin, able to speak and

understand English, and provide consent. Participants were

excluded if they were cognitively or functionally impaired

as judged by the nurses on each study ward or refused to

participate. Data collection occurred from the 30th July

2014 to 10th October 2014. Potential participants were

provided with an information sheet and signed consent was

obtained prior to administration of the questionnaire.

Data collection

Following consent, two trained pharmacy research students

orally administered the study questionnaire. Data on socio-

demographics and clinical characteristics were captured

during the interview and from patient medical records.
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Medication use was documented at the time of recruitment

from the national inpatient medication chart.

Attitudes and beliefs regarding medication use

and statin therapy

Older peoples’ attitudes and perceptions regarding medi-

cation use were captured on a five-point Likert scale using

the first ten items of the validated PATD questionnaire [15,

24]. As previously published, the PATD development

included piloting and expert opinion reviews, after which

the questionnaire underwent psychometric testing (face,

content, and criterion validity; sensitivity; and test–retest

reliability). Seven additional statin specific questions, of

which five were captured on a five-point Likert scale were

developed to meet the study objectives, in particular to

assess patients’ attitudes, beliefs and experiences regarding

their statin medications, how they would feel about ces-

sation of their statin medications and if they recently heard

negative information regarding statins. Statin questions

were reviewed by all investigators for content validity and

then piloted with participants for face validity. After

piloting, five questions (four Likert scale questions and a

question in relation to negative information about statins)

were retained due to poor face validity of two items.

Clinical data

Socio-demographic data including age, gender, marital

status (married, widowed or other), ethnicity (Caucasian or

other) and level of education (secondary or above) were

collected. Clinical data including comorbidities, frailty and

cognition were assessed using the following validated

tools: (a) Charlson comorbidity index (CCI) [25], (b) Mini-

Mental state examination (administered to the participant)

[26] and (c) Reported Edmonton Frail Scale (REFS) [27].

As per previous studies, a REFS score of C8 was consid-

ered frail [27] and a MMSE of B23 was used to screen for

cognitive impairment [26]. Patients were considered as

treated for secondary prevention with statins if they had a

documented past medical history of cardiovascular disease,

congestive heart failure, peripheral vascular disease, cere-

brovascular disease, myocardial infarction or diabetes

mellitus. Polypharmacy was defined as the use of five or

more medications. Statin therapy data including statin type,

duration of use (number of years), daily dose (high, med-

ium or low dose) and indication were collected. The daily

dose of each statin was standardised according to the lipid-

lowering effect of 10 mg of atorvastatin (equivalent to

20 mg of simvastatin, 40 mg of pravastatin and 5 mg of

rosuvastatin). Statin doses were categorised as low (\2

standardised units), medium (2–4 standardised units) and

high dose ([4 standardised units) [28].

Statistical analysis

Descriptive statistics were used to describe the study

population characteristics. All data were reported as

medians with an interquartile range (IQR) or proportions as

appropriate. Percentage agreement with 95 % confidence

intervals (95 % CIs) for the PATD responses and five statin

specific items were calculated by combining those who

agreed or strongly agreed (remaining participants were

unsure, disagreed or strongly disagreed).

We performed analysis between patient (e.g. age, frailty,

cognition) and statin therapy (e.g. duration of use, indication)

characteristics and their responses. Relationships between

subject age and their willingness to stop medications, specif-

ically statins were assessed using Spearman’s rank correla-

tion. The Mann–Whitney U statistic was used to compare

responses on willingness to have medications or statins

deprescribed according to participant and statin therapy rela-

ted characteristics. A higher mean rank indicates that partic-

ipants allocated higher scores for the questionnaire items,

translating to a greater level of agreement with willingness to

have medication or statins deprescribed [29]. Gamma rank

correlation was used to internally validate and explore rela-

tionships between responses to the PATD questionnaire and

additional statin questions. A p value of\0.05was considered

significant. To internally validate the newly developed statin

questions, we correlated statin questions with appropriate

PATDquestions. Finally, a subset of the participants (n = 15)

was also recruited for PATD inter-rater reliability testing.

Three investigators administered the PATD questionnaire to

perform inter-rater reliability for the PATD statements and

four statin items. The administrations occurred on two dif-

ferent days, 2–5 days apart.Gamma rank correlationwas used

to determine inter-rater reliability. Data were coded and

analysed using the SPSS Statistics version 22.0 for Windows

(SPSS, Inc. Chicago, IL).

Results

A total of 294 subjects were identified as potential study

participants. Of these, 69 individuals were excluded (e.g.

poor cognitive function (n = 23); functional impairment

(n = 6); inadequate English language skills (n = 19); iso-

lation in additional precautions room (n = 21) and 26 were

missed due to being discharged before being approached to

take part in the study). In total, 199 participants were

approached and a final 180 (90 %) participants consented to

take part in the study. The study population characteristics

are presented in Table 1. The median participant age was 78,

(interquartile range (IQR) = 71–85 with a median CCI

score of two (IQR = 1.0–4.0) and a median of ten pre-

scription medications (IQR = 7–12) taken.
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Responses to the PATD questionnaire and statin

questions

The responses to the PATD questionnaire and statin

questions are presented in Fig. 1. Eighty-nine percent

(95 % CI 84.4–93.6) of participants reported that they

would be willing to stop one or more of their regular

medications if deemed appropriate by their prescriber.

Additionally, if their doctor said it was possible, 95 %

(95 % CI 91.8–98.2) of participants agreed that they would

be willing to have a statin deprescribed and 95 % (95 % CI

91.8–98.2) trusted their prescriber to inform them if it was

necessary to stop their statin. Moreover, 94 % (95 % CI

90.5–97.5) of participants expressed concern regarding the

potential side effects of taking a statin. Thirty-seven per-

cent reported that they had recently heard negative infor-

mation regarding statins, and of those, 95 % recalled it was

through media (3 % from a health care professional, 2 %

from a family member/friend).

Willingness to have a medication or statin

deprescribed according to participant and statin

therapy characteristics

Age, being frail, presence of cognitive impairment and

polypharmacy did not significantly influence patient will-

ingness to have their medications deprescribed (Table 2).

With respect to statins, frail older adults were less willing to

stop a statin than robust older adults (p = 0.035). Duration

of statin use (C10 vs.\10 years) and indication (primary vs.

secondary prevention) was not related to willingness to

deprescribe a statin (p = 0.224 and 0.945, respectively).

Correlations between responses to PATD and statin

questions

Feeling comfortable with one’s number of medications was

positively correlated with a willingness to continue taking

statins (G = 0.521, p = 0.002). Increasing degree of com-

fort with current number of medications was correlated with

reduced concern for possible statin side-effects (G =

-0.440, p = 0.000). Willingness to continue taking a statin

was positively correlated with trust in the prescriber to

inform of necessary statin cessation (G = 0.867, p = 0.000).

Inter-rater reliability

Measures of association between the first and second

administration of the PATD and the four Likert statin

questions yielded gamma values that ranged from 0.76 to

1.00 with one outlier value for statement seven

(G = 0.476, p = 0.302) (See Table 3).

Discussion

This study found that, if deemed appropriate by their

doctor, the overwhelming majority of older inpatients

prescribed a statin would be willing for one or more of their

medications to be deprescribed, and an even higher pro-

portion would accept having their statin deprescribed. No

patient-related factors affected willingness to have any

Table 1 Participant characteristics

Participant characteristicsa N (180)

Age, median (IQR) 78 (71–85)

Male, n (%) 95 (53)

Marital status, n (%)

Married 96 (53)

Widowed 45 (25)

Other 39 (22)

Ethnicity, n (%)

Caucasian 172 (96)

Other 8 (4.4)

Highest level of education completed, n (%)

Secondary or above 155 (86)

Other 25 (14)

Number of prescription medications, median

(IQR)

8 (4–12)

Polypharmacy 169 (94)

Type of statin used, n (%)

Atorvastatin 108 (60)

Rosuvastatin 48 (27)

Pravastatin 5 (3)

Simvastatin 19 (11)

Dosage, n (%)

High 23 (13)

Medium 98 (54)

Low 59 (33)

Duration of statin use (years)

Median (IQR) 6 (3–9)

C10 years, n (%) 72 (40)

Charlson comorbidity index

Median (IQR) 2 (0.5–3.5)

Statin indication, n (%)

Primary prevention 47 (26)

Secondary prevention 133 (74)

Reported Edmonton Frail Scale (REFS), n (%)

Frail 63 (35)

Robust 117 (65)

Mini-Mental state examination (MMSE) score

Median (IQR) 27 (24.5–29.5)

B 23, n (%) 35 (19)

a Data are presented as median (IQR) or number (percentage)
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medication deprescribed. Interestingly frailty was associ-

ated with reduced willingness to have a statin deprescribed.

These results are in concordance with the previous PATD

study [15]. The addition of statin specific questions with a

similarly high percentage of acceptance strengthens our

conclusion that older adults are, in general, willing to

consider deprescribing if introduced by their doctor.

Comparison of the willingness found in this study to

other interventional deprescribing studies is challenging

due to the variability in which patient acceptance of

20

9

18

22

20

5

11

17

3

5

20

22

14

14

0 10 20 30 40 50 60 70 80 90 100

1. I feel that I am taking a large number of medications.

2. I am comfortable with the number of medications that I
am taking.

3.  I believe that all my medications are necessary.

4. If my doctor said it was possible I would be willing to
stop one or more of my regular medications.

5. I would like to reduce the number of medications that I
am taking.

6. I feel that I may be taking one or more medications that I
no longer need.

7. I would accept taking more medications for my health
conditions.

8. I have a good understanding of the reasons I was
prescribed each of my medications.

9. Having to pay for fewer medications would play a role in
my willingness to stop one or more of my medications.

10. I believe one or more of my medications is giving me
side-effects.

11. I will continue taking the statin for as long as my doctor
tells me I need to.

12. I am concerned about the potential side-effects of taking
the statin.

13. I trust my doctor to tell me if I should stop taking the
statin.

14. If my doctor said it was possible I would stop taking the
statin.

Response (%)

Q
ue

st
io

n
s

Strongly Agree Agree Unsure Disagree Strongly Disagree

Fig. 1 Responses to patients’ attitudes towards deprescribing questionnaire and statin related questions
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Table 2 Differences in willingness to stop a medication or a statin according to participant and statin therapy characteristics

Willingness to stop one

or more medications,

% agreement (n)a

p valueb Willingness to

stop a statin, %

agreement (n)a

p Valueb

Participant characteristics (n)c

Age N/A 0.213 N/A 0.590

Frailty

Frail (n = 63) 86 (54) 0.502 93 (59) 0.035

Robust (n = 117) 90 (105) 96 (112)

Number of medications

Polypharmacy (n = 169) 89 (150) 0.078 95 (161) 0.440

No polypharmacy (n = 11) 82 (9) 100 (11)

Cognition

Impaired cognitive performance (n = 35) 80 (28) 0.124 92 (32) 0.174

No cognitive impairment (n = 145) 91 (132) 96 (139)

Statin therapy characteristics

Duration of statin use

C10 years (n = 72) 100 (72) 0.224

\10 years (n = 106) 92 (98)

Statin indication

Secondary prevention (n = 133) 95 (126) 0.945

Primary prevention (n = 47) 95 (45)

a % Agreement = strongly agree (%) ? agree (%)
b p value refers to differences in mean of ranks for the five point likert scale responses, not comparisons of % agreement
c Characteristics analysed as Spearman’s rho (Spearman’s rank correlation) for age and mean rank values (Mann–Whitney U statistic) for all

other characteristics

Table 3 Results from inter-rater analysis of PATD questionnaire and five additional statin questions

PATD items Gamma

rank value

Sig. Concordance

(%)

1. I feel that I am taking a large number of medications 0.941 0.000 73.3

2. I am comfortable with the number of medications that I am taking 0.971 0.000 73.3

3. I believe that all my medications are necessary 1.000 0.000 73.3

4. If my doctor said it was possible I would be willing to stop one or more

of my regular medications

0.860 0.000 73.3

5. I would like to reduce the number of medications that I am taking 0.833 0.000 46.6

6. I feel that I may be taking one or more medications that I no longer need 0.774 0.001 66.7

7. I would accept taking more medications for my health conditions 0.476 0.302 73.3

8. I have a good understanding of the reasons I was prescribed each of my medications 0.760 0.016 46.6

9. Having to pay for less medications would play a role in my willingness to

stop one or more of my medications

0.967 0.010 80.0

10. I believe one or more of my medications is giving me side effects 1.000 0.000 86.6

Statin-related questions

11. I will continue taking the statin for as long as my doctor tells me I need to 0.966 0.000 73.3

12. I am concerned about the potential side effects of taking the statin 0.961 0.000 86.6

13. I trust my doctor to tell me if I should stop taking the statin 0.840 0.006 53.3

14. If my doctor said it was possible I would stop taking the statin 1.000 0.000 60.0
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medication cessation is captured. For example, one study

reported that only a third of patients accepted recommen-

dations of medication withdrawal [8], whilst another pre-

sented a significantly higher acceptance rate of 82 % [6]. In

our study, a high willingness to have statins deprescribed

was observed with 95 % of participants willing to have

their statin deprescribed. This is comparable to a physician

driven deprescribing study conducted by Garfinkel et al.

[6], in which 78 % of older patients had their statins ceased

(this percentage reflects combined patient and primary care

provider acceptance of recommendation from the study

geriatrician). Similarly, a study by Van Duijin found that

94 % of patients with low cardiovascular risk advised to

deprescribe their anti-hypertensive or statin medications

decided to stop [30].

In concordance with the previous employment of the

PATD, participant age, frailty status, number of medica-

tions and cognitive status were not found to significantly

affect older adults’ willingness to stop a medication

(question 4). Contrastingly, previous studies have proposed

that older age may be associated with resistance to therapy

change and potentially a lower willingness to have medi-

cations deprescribed [11, 12]. Furthermore, two studies

into patients beliefs of antidepressants and tamoxifen found

that a greater number of medications led to continuation

[11, 14], whilst another study focusing on osteoporosis

medication cited inconvenience as a factor that promoted

discontinuation [12]. This contrast highlights that it may

not be the complexity of a regimen or the presence of

polypharmacy that defines willingness to deprescribe, but

rather patients’ perceptions of what constitutes an incon-

venient or necessary number of medications.

Interestingly, frail older adults were found to be less

willing to deprescribe their statin specifically than robust

older adults, however, the percentage agreement in the frail

was still greater than 90 %. Frail older adults have previ-

ously been shown to have a high belief in the necessity of

their medications and a low concern for potential harms [31],

which may explain the difference observed in this study.

Evidence in relation to younger statin users and non-adher-

ence to statins indicates a lower perceived risk of cardio-

vascular mortality is associated with a higher rate of self-

cessation of statins [29, 32–35]. This may therefore be a

factor worth exploring in future patient centred deprescrib-

ing studies. However, as the vast majority of older adults are

willing to have their medicines and statins deprescribed,

predicting factors may be of little practical importance.

Previous studies have supported the influence of the

prescriber on attitudes to therapy and medication taking

behaviour. In this questionnaire, over 90 % of older adults

agreed that they would be willing to trial statin depre-

scribing if deemed appropriate by their prescriber and

95 % of participants placed trust in their doctor to inform

of necessary statin cessation. Additionally the previous

employment of the PATD found a potential correlation

between trust in physician and willingness to cease a

medication. Therefore, a higher acceptance of deprescrib-

ing may be facilitated by greater physician involvement in

recommending therapy change [8]. However, several

studies have highlighted multiple prescriber barriers to

deprescribing [1, 5, 10]. General practitioners (GPs) have

expressed difficulty deprescribing in regular practice due to

time constraints, as well as a lack of systematic guidelines

and decision-making tools to identify appropriate circum-

stances in which to deprescribe [10]. GPs also voiced

trepidation in discontinuing medications originally initiated

by other doctors or medical specialists [1, 6, 36].

A high proportion of older adults expressed concern

regarding the potential side effects of statin use, which may

be attributed in part to the recent Australian media cover-

age regarding the adverse effects of statin therapy [37].

Indeed, the impact of media on statin taking behaviour has

been suggested by several studies [34, 38]. Media was

shown to negatively distort the perceived risk versus ben-

efit ratio of statin therapy [38] through the emphasis of the

potential statin-mediated adverse events over treatment

benefits. Furthermore, media attention surrounding the

withdrawal of cerivastatin was paralleled by a temporary

decline in overall statin persistence [34].

Strengths and limitations

There are a number of strengths to this study, including

high recruitment rates (80 %), giving a highly representa-

tive sample of the population studied. The assessment of

patient attitudes, beliefs and perceptions towards medica-

tion use and clinical characteristics were based on validated

tools. The inter-rater reliability further validates the PATD

and statin-specific questions for verbal administration. The

statement with the lowest correlation between administra-

tions focused on participant willingness to accept more

medications. Responses to this statement may have varied

due to the hospital setting, where participants may have

been acutely unwell and recently initiated on new medi-

cations around the time of recruitment.

However, a limitation of this research stems from its

single site, in hospital population. This population repre-

sents the least healthy proportion of statin users, as patients

taking statins are predominantly managed in the commu-

nity by general practitioners. It is possible that community

dwelling statin users (or even the study participants when

not acutely ill) may be more willing to trial deprescribing

of their statin as they are healthier and therefore may not

see it as necessary. Conversely, they may be less willing

due to a concern about ‘rocking the boat’. Additionally,

patients’ attitudes towards medications may vary
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depending on the country and its health care system (i.e.

how medications are provided and subsidised/reimbursed).

Future studies in other acute and community settings

internationally are required to confirm the generalizability

of these results. Data on some clinical characteristics such

as duration of statin use and data for frailty scales, was

based on self-report, which may result in recall bias and

inaccuracies, especially in those with cognitive impair-

ment. For some participants a desire to portray themselves

more positively may have impacted responses to patient

perceptions regarding their understanding of current ther-

apy or the impact of medication related costs on willing-

ness to have therapy deprescribed.

Conclusion

This study suggests that almost all older adults treated with

statins are willing to have one or more of their medications

deprescribed, and an even greater proportion is willing to

have their statins specifically withdrawn. These results

strengthen the call for efforts to consider deprescribing in

routine clinical care when appropriate, as patients them-

selves may not be the major barrier. Medical practitioners

should discuss deprescribing of statins with individuals who

they consider may be suitable for deprescribing with the

assurance that most older patients are willing to take their

doctor’s advice on this. Future interventional studies are

needed to determine the outcomes of deprescribing statins.
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