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BACKGROUND AND OBJECTIVE: Use of statins is con-
siderable among older persons. We investigated factors asso-
ciated with statin discontinuation in new statin users aged
70 years or older within the first 4 years of use.
DESIGN: Register-based descriptive drug utilization study
using data from 2008 to 2016.
POPULATION/SETTING: All Danish persons, aged
70 years or older, initiating statin treatment.
MEASUREMENTS: Rates and predictors of statin discon-
tinuation after 1 year (early), 2 years, and 4 years. Predictors
of discontinuation were estimated using logistic regression.
RESULTS: We included 83 788 statin initiators. At 1 year,
13% had discontinued their treatment, while another 12%
and 13% discontinued after 2 and 4 years, respectively.
The overall discontinuation rate over 4 years was 32%.
Increasing age was associated with discontinuation at all
time points (adjusted odds ratio [OR] = 2.06 [95% confi-
dence interval {CI} = 1.35-3.16] at 1 year, adjusted OR =
3.94 [95% CI, 1.83-8.49] at 4 years, comparing those aged
>95 years to those aged 70-74 years). Further, higher
comorbidity scores and use of more than 10 medications
were modestly associated with discontinuation. Use of sta-
tins for secondary prevention was associated with decreased
odds of discontinuation compared to primary prevention at
1 year (adjusted OR = 0.74; 95% CI, 0.65-0.83) and at
4 years (adjusted OR = 0.83; 95% CI, 0.72-0.95), along
with concomitant use of cardiovascular (CV) therapies. The
annual proportion of early discontinuers ranged from 14%

to 17% for primary prevention and from 9% to 12% for
secondary prevention between 2008 and 2015.
DISCUSSION: Statin discontinuation within the first 4 years
after initiation appeared to be influenced most strongly by age,
and may also be influenced by comorbidity, polypharmacy,
use for secondary prevention, and concomitant CV medication
use. Future research should clarify reasons for, and discussions
about, statin discontinuation and initiation among older per-
sons, to provide additional insight on this topic. J Am
Geriatr Soc 00:1-8, 2019.
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Statins reduce risk of cardiovascular disease (CVD),
mediated in part by their cholesterol-lowering effect.

There is evidence of benefit in persons with a history of
CVD (secondary prevention) and those with no CVD but at
high overall risk (primary prevention).1-4 Older persons,
and particularly those older than 80 years, are poorly repre-
sented in most clinical trials of statins.5,6 Despite a recent
meta-analysis7 in persons older than 75 years, the efficacy
and safety of statins in this age group are still largely
unclear, particularly for primary prevention and among
those who are frail or have multiple comorbidities.8 Conse-
quently, there are questions as to whether statins could and
should be initiated in this population, and whether discon-
tinuation can or should be considered in existing users.8-10

Guidelines suggest individualized decisions in this popula-
tion, incorporating factors such as goals of care, patient
preferences, previous cardiovascular (CV) history, com-
orbidities, and burden of care.5,11,12 Based on these factors,
some patients and prescribers may decide to discontinue
statin therapy. Rates of statin discontinuation have previ-
ously been investigated, although these studies have mostly
focused on the general population,13-15 either excluding
those older than 80 years or grouping them together.16-18

Existing studies in older persons have further been limited
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by small sample sizes,17 limited numbers of factors being
investigated,19 or only examining the first year of statin
use.16 Further, some studies have focused on discontinua-
tion primarily from an adherence or persistence
standpoint.13,16. Given the limited evidence on this topic,
we sought to evaluate whether different factors were associ-
ated with statin discontinuation within the first 4 years of
use in older persons newly initiated on statins.

METHODS

This was a nationwide register-based descriptive drug utili-
zation study conducted in all Danish older persons (aged
≥70 years).

Data Source

We retrieved prescription data from the Danish National
Prescription Register, which is considered valid and com-
plete.20 We retrieved data on comorbidities from the Danish
National Patient Register,21 education level from the Popu-
lation Education Register,22 and marital status, region of
residence, age, and sex from the Danish Population Regis-
ter.23 Each person in Denmark is assigned a unique person
number, enabling accurate linkage between registers.

Outcomes of Interest

The primary outcome of interest was factors associated with
statin discontinuation at 1, 2, and 4 years after initiating sta-
tins. The second outcome of interest was the proportion of
patients discontinuing statins in the first year of use (early
discontinuation) yearly between 2008 and 2015. Third, we
conducted a post-hoc time-to-event analysis investigating
factors associated with discontinuation across 4 years.

Definitions

Discontinuation at 1, 2, and 4 Years

We identified all persons, aged 70 years or older, who initi-
ated statins between January 1, 2008, and December
31, 2012, and who had not received a statin prescription
within the previous 2 years. Statin initiation and use was
based on prescriptions filled at a pharmacy.24 Early discon-
tinuation was defined as not filling a statin prescription in
the 365-day period after the initial prescription. In people
not discontinuing at 1 year, we identified those who discon-
tinued between 1 and 2 years after initial use (did not fill
statin prescription 366 to 730 days after the first prescrip-
tion). In those who did not discontinue by year 2, we identi-
fied those who discontinued in the period between 2 and
4 years after initial use (did not fill a statin prescription in
the periods 731 to 1095 days and 1096 to 1460 days after
their initial prescription). Baseline characteristics were
assessed at the date of the first statin prescription for all
analyses. Patients who died or migrated before the 1-, 2-, or
4-year mark were excluded. Those who died in the second
year were included in the first-year analysis, while those
dying in the third or fourth year were included in the first-
and second-year analysis.

To contextualize our findings, we described the overall
annual rate of early discontinuation from 2008 to 2015.

Discontinuation in Post-Hoc Time-to-Event Analysis

We identified statin initiators between 2008 and 2012
(as above) and followed them for up to 4 years. The definition
of discontinuation was not filling a statin prescription during
the duration of the previous prescription plus a 180-day grace
period.

Analysis of Factors Associated With Discontinuation

We were interested in the following factors: age, sex, indica-
tion for use (primary [no history of a CV event, coronary
artery disease, or stroke] vs secondary [previous CV event,
coronary artery disease, or stroke] prevention), individual
comorbidities, Charlson comorbidity index score, concomi-
tant medications, number of concomitant medications, mari-
tal status, education level, and region of residence. Definitions
are provided in Supplementary Table S1. Factors of interest
(and their categories) are provided in Table 1 and Supplemen-
tary Table S2.

For each time point, we first conducted univariable
analyses and reported the crude odds of discontinuation
(using the odds ratio [OR] and 95% confidence interval
[CI] for each factor), as well as multivariable logistic regres-
sion incorporating all factors into one model.

In the post-hoc competing risk regression model, the
association between factors of interest (described above) and
the rate of discontinuation was investigated using a Fine-
Gray model and reporting hazard ratios and 95% CIs for
each factor. We incorporated all factors into the model and
included death as a competing risk. We also plotted a cumu-
lative incidence curve, incorporating the competing risk of
death.

Ethics

The Danish Data Protection Authority approved the study
(registration number 18/15245). Research Ethics Board
approval was not required, according to Danish law, as the
study was based solely on register data.

RESULTS

Between 2008 and 2012, we identified 83 788 new users of
statins. The overall rate of discontinuation across the first
4 years of use was 32%. During the first year of use, 10 962
(13%) were considered to discontinue their statin, and there
were 2099 deaths/migrations. Between 1 and 2 years,
another 8431 (12%) were considered to discontinue their
statin (and there were 6062 deaths/migrations). Finally,
7492 (13%) were considered to discontinue their statin
between 2 and 4 years. Of those discontinuing statins in the
first year, 30.4% restarted between year 2 and 4. For those
discontinuing statins at 2 years, 23.2% restarted between
year 3 and 4. The proportion of early discontinuers ranged
from 14% to 17% for primary prevention and from 9% to
12% for secondary prevention (Supplementary Figure S1).

The characteristics of the study population are outlined
in Table 1, according to each time point (information on
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individual diseases and region of residence not included;
Supplementary Table S2 provides the full table). The char-
acteristics listed are those at baseline (ie, initiation of statin).
Figure 1 displays the cumulative incidence of discontinua-
tion across 4 years. Figure 2 displays the proportion of peo-
ple who discontinued statins in each age group.

The adjusted ORs and 95% CIs are displayed in Figure 3
(early) and Figure 4 (at 2 and 4 years). Individual diseases
and region are not included in these Figures (Supplementary
Table S3 provides full results). The odds of discontinuation
consistently increased with each increasing age group at all
time points. Men were less likely to discontinue statins at all
time points. Using a statin for secondary prevention was asso-
ciated with reduced odds of discontinuation for early use and
after 4 years compared to primary prevention. At 2 years,
secondary prevention was associated with reduced odds of
discontinuation, but the difference was not statistically signifi-
cant. Looking at specific diseases, having a history of myocar-
dial infarction was associated with reduced odds of
discontinuation at each time point, whereas stroke was asso-
ciated with reduced odds of discontinuation at 1 and 2 years,
but not at 4 years. Having dementia was associated with
reduced odds of discontinuation at all time points.
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Figure 1. Cumulative incidence of discontinuation over 4 years
(curve begins at 180 days due to grace period).

Figure 2. Proportion of patients in each age group who discon-
tinued statins over 4 years.
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Having a moderate or high comorbidity score was
associated with increased odds of early discontinuation. At
2 years, only a high score was associated with increased
odds of discontinuation, while at 4 years, low and moderate
scores were associated with increased odds of discontinua-
tion. In terms of concomitant medications, use of CV thera-
pies was associated with reduced likelihood of statin
discontinuation at all time points. Antidepressant use was
associated with reduced odds of discontinuation at 1 and
2 years, but not at 4 years. The total number of concomi-
tant medications was not associated with odds of discontin-
uation in the first year. However, at both 2 and 4 years, use
of 10 or more medications was associated with increased
odds of discontinuation compared to use of 0 to 4 medica-
tions. We also investigated sociodemographic factors and
found that being divorced and increasing levels of education
were generally associated with increased odds of discontinu-
ation at all time points. Regional differences in discontinua-
tion were observed at all time points. Results from the
competing risk regression model (post-hoc analysis) were
similar to the main analysis (Supplementary Table S4);
however, the associations of discontinuation with increasing
age and medication use were attenuated.

DISCUSSION

In this nationwide register study, discontinuation of statins was
common in new users older than 70 years, with approximately
32% having discontinued therapy after 4 years. These results
are consistent with existing research on rates of statin discon-
tinuation18 in older incident users, although our rate of early
statin discontinuation was lower than what was reported in a
2018 systematic review.18 This may reflect differences in the

definition of discontinuation, with our definition being conser-
vative relative to others.

Several limitations with our study need to be acknowl-
edged. Given the many factors investigated at each time
point, there is a possibility of type I errors. Further, we
could not capture the specific reason for discontinuation
and do not know whether a physician was consulted or the
patient discontinued on his/her own. We investigated fac-
tors prespecified by our team and available in the registries.
However, there may be other factors associated with discon-
tinuation that we did not evaluate. We may have captured
some people who were previously on statins and restarted.
However, we used a 2-year grace period at the beginning of
the follow-up period to protect against this. We used a con-
servative definition of discontinuation to avoid categorizing
people with irregular filling patterns as discontinuing. How-
ever, it is possible that we classified those with irregular fill-
ing patterns as discontinuing. Approximately 30% of those
discontinuing in the first year restarted statins. Restarters
may represent those stopping on their own and restarting
after discussion with a prescriber or those with extremely
irregular filling patterns. We excluded people who died dur-
ing the study period, as we did not want to capture individ-
uals where death was the reason for discontinuation.
However, in doing this, we also likely excluded some people
whose statin was discontinued purposefully in the period
leading up to their death. It is possible that these people
tended to be in poorer health (ie, more comorbidities, more
medications) than those who did not die. Thus, by excluding
these persons instead of classifying them as discontinuers,
some of our results on (eg, comorbidity status) may have
been biased toward the null.

Previous studies have also reported that increasing age is a
predictor of statin discontinuation.19 Although age alone may

Figure 3. Factors associated with early statin discontinuation (adjusted odds ratios and 95% confidence intervals). ACEI indicates
angiotensin-converting enzyme inhibitor; AHG, antihyperglycemic; ARB, angiotensin receptor blocker; CCB, calcium channel
blocker; Ref, reference category. [Color figure can be viewed at wileyonlinelibrary.com]
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not be an appropriate trigger of statin discontinuation,5,25 it is
possible that with advanced age and increasing uncertainty sur-
rounding the benefit of statins, the indication becomes less
compelling. It has also been suggested that total cholesterol
may decline in the last years of life, which could prompt dis-
continuation.26 The effect of burden of medication use and
comorbidity status has not been widely explored in relation to
statin discontinuation. One previous study found that discon-
tinuation rates were modestly increased with increasing frailty
in prevalent users (>1 year of use)19 while another found no
effect of comorbidity status.17 In our study, a moderate or
high comorbidity score was generally associated with a

modest increased likelihood of discontinuation, while a high
burden of medication use was associated with a modest
increase in odds of discontinuation at 2 and 4 years after initi-
ation. Our findings on discontinuation in secondary vs pri-
mary prevention are also consistent with previous research.18

Recent reviews have highlighted limitations in evidence sur-
rounding statin use in older people for primary prevention,
raising questions surrounding benefits and harms in this pop-
ulation.27,28 Discontinuation may be less likely in secondary
prevention because the indication for statins is more compel-
ling or because those with a history of manifest CVD are
more motivated to continue therapy.15,18

Figure 4. Factors associated with statin discontinuation at 2 and 4 years (adjusted odds ratios and 95% confidence intervals). ACE-
I indicates angiotensin-converting enzyme inhibitor; AHG, antihyperglycemic; ARB, angiotensin receptor blocker; CCB, calcium
channel blocker; CI, confidence interval; Ref, reference category. [Color figure can be viewed at wileyonlinelibrary.com]
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Survey and interview data show that prescribers appear
to consider statin discontinuation in the context of low per-
ceived benefit (ie, primary prevention), low life expectancy,
frailty, polypharmacy, and multiple comorbidities.29,30

Consistent with this research, our findings suggest an influ-
ence of age, indication, medication use, and burden of com-
orbidities on discontinuation. Thus, it is possible that the
discontinuation observed could at least partly reflect a pur-
poseful and considered discontinuation process.

We observed lower associated odds of discontinuation
in persons with concomitant CV medication use and per-
sons with dementia. Previous studies have reported that
concomitant CV medication use reduces likelihood of dis-
continuation.15,31 This may reflect patients with a stronger
commitment to medical treatment15 or patients with few
other comorbidities outside of CV problems. Lower rates of
early statin discontinuation have previously been reported
for people with dementia, although higher rates of discon-
tinuation have been found with prevalent use.13,32 Our find-
ings on the influence of dementia at 2 and 4 years are
discordant with previous reports. The reasons for this are
unclear, although it is possible that the difference is a result
of our excluding those who died—these persons may have
had more advanced dementia and may have been more
likely to discontinue therapy. While statin discontinuation
has been examined in persons with dementia,32,33 the influ-
ence of severity has not been explored, to our knowledge.

Given rates of statin use in older people,34 potential dis-
continuation is likely an issue frequently encountered by
healthcare practitioners. This underscores the need for
clinical evidence surrounding statin initiation as well as dis-
continuation in this age group, and guidance on shared
decision-making. Given the high rate of discontinuation in
older statin initiators, it is possible that statins may be started
in some persons in a manner not consistent with their goals,
preferences, and health context, leading to subsequent and
possibly avoidable discontinuation. Further research on dis-
cussions surrounding statin initiation and discontinuation
will likely help us better understand how initiation and dis-
continuation decisions can best be made in older people.

In conclusion, statin discontinuation is common in
older persons in the first 4 years after initiation. Such dis-
continuation is positively associated with multiple factors,
in particular increasing age, but also increasing comorbidity
and high medication use, while using statins for secondary
prevention and use of concomitant CV therapies are associ-
ated with reduced odds of statin discontinuation. Future
research should help clarify reasons for, and discussions
about, statin initiation and discontinuation among older
people specifically, as well as investigate clinical outcomes
following statin discontinuation. This will help inform and
facilitate shared decision-making approaches surrounding
statin use in this population.
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