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Abstract

Objective—Few studies have examined racial differences in potentially inappropriate medication
use. The objective of this study was to examine racial disparities in using prescription and/or non-
prescription anticholinergics, a type of potentially inappropriate medication, over time.

Design—Longitudinal.
Setting—Health, Aging, and Body Composition Study (years 1, 5, and 10)

Participants—Three thousand fifty-five black and white community-dwelling older adults at
year one

Main Outcome Measure—Highly anticholinergic medication use as per the 2012 American
Geriatrics Society Beers Criteria.

Results—Blacks represented 41.4% of the participants at year 1. At year 1, 13.4% of blacks used
an anticholinergic medication compared to 17.8% of whites, and this difference persisted over the
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ensuing ten-year period. Diphenhydramine was the most common anticholinergic medication
reported at baseline and year 5 and meclizine at year 10 for both races. Controlling for
demographics, health status and access to care factors, blacks were 24-45% less likely to use any
anticholinergics compared to whites over the years considered (all p<0.05).

Conclusion—The use of prescription and/or non-prescription anticholinergic medications was
less common in older blacks than whites over a ten-year period, and the difference was
unexplained by demographics, health status and access-to-care.
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INTRODUCTION

Older adults are heavy consumers of both prescription and non-prescription medications.!
Of concern is that some of the medications used by older adults maybe potentially
inappropriate.2 One commonly used therapeutic class of potentially inappropriate
medications is anticholinergics.3® While the use of certain anticholinergic medications may
be indicated for treating conditions such as allergic rhinitis, or Parkinson’s disease, their
benefit may be offset by their potential for adverse drug events such as cognitive
impairment, mydriasis, flushing, dry mouth, constipation and urinary retention.”:8

It has been well described that in the U.S. there are health disparities in quality of care
particularly among minority groups.® Typically these studies have focused on the underuse
of important chronic prescription medications such as statins in which older Blacks are less
likely than older whites to receive these medications.10 Blacks are also less likely than
whites to use non-prescription medications such as analgesics or vitamins.! Less is known
about racial differences in potentially inappropriate medication use although some studies
suggest that older blacks are at less risk than older whites,12-15

Given this background, the objective of our study was to examine potential racial disparities
in prescription and/or non-prescription anticholinergic medication use over time.

METHODS

Study Design, Data Source and Sample

This study utilizes data from the Health, Aging and Body Composition (Health ABC) Study;
a prospective, population-based study of community-dwelling older adults.1® At baseline,
the study sample include 3055 active older adults (70-79 years old) who were able to walk ¥4
mile, climb 10 steps, lived in Pittsburgh, PA or Memphis, TN in 1997-1998 and provided
complete medication information. The University of Pittsburgh and University of Tennessee
Memphis Institutional Review Boards approved this study; each participant gave informed
consent before data collection began.
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Data Collection/Management

For the current study, in-home or in-clinic surveys of participants were conducted by trained
interviewers at years 1 (baseline), 5 and 10 to collect information about demographics and
medications. For medications, participants were asked to show the interviewer all
prescription and non-prescription medications they had taken in the previous two weeks.’
From the medication vials/packages, the trained interviewer copied the drug name and
dosage form. The medication data was then entered into a database and categorized using
the lowa Drug Information System (IDIS) codes for uniformity.1”

Dependent and Independent Variables

The dependent variable was operationally defined as use of any prescription and/or
nonprescription highly anticholinergic medication as per the 2012 American Geriatric
Society Beers Criteria.2 The primary independent variable was race that was self-reported as
being either black or white by the participant.16:18 No participants reported as belonging to
other races. No information was collected about ethnicity. Based on previous literature, we
controlled for demographic variables for gender, education, marital status, site, and
age.910-14.19 \We also included variables for self-rated health and number of prescription
drugs to control for health status.1911.18.19 Finally, to control for access-to-care, we

employed whether the participant had a primary care physician as a summary
marker.10.11,18,19

Statistical Analysis

Appropriate descriptive statistics were used to summarize the data. We compared the
baseline variables between races using chi-square, t- and Kruskal-Wallis tests. To obtain
adjusted results, we fitted generalized estimating equations (GEE) models with any
anticholinergic use as the dependent variable; race (black/white), year (1/5/10) and their
interaction as fixed effects of interest; other independent variables as fixed effect covariates;
and an unstructured working correlation matrix to account for the presence of same
participants at multiple years.29 Appropriately constructed contrasts were used to make
between-race comparisons at each year. We repeated our analyses using only prescription
and only over-the-counter medications in the anticholinergic drugs as a post-hoc sensitivity
assessment. SAS® version 9.3 (SAS Institute, Inc., Cary, North Carolina) was used for all
statistical analyses.

RESULTS

Table 1 shows characteristics of black and white participants at baseline. Blacks were more
likely than whites to be female, and be recruited from Pittsburgh. However, they were less
likely than whites to report any college education, being married, having excellent/very
good/good self-rated health or having a primary care physician. Blacks and whites were of
similar age and took on average the same number of prescription medications. By year 10,
50.3% of the sample remained; only 6.1% were lost to follow-up, and the remainder had
died.
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Table 2 shows that fewer blacks than whites used prescription or non-prescription or either
type of anticholinergic medications at year 1, year 5 and year 10. Multivariable analyses
controlling for age, sex, site, education, marital status, self-rated health, number of
prescription drugs and having a primary care physician showed that blacks were 33% less
likely to take a prescription or nonprescription anticholinergic medication than whites at
baseline (adjusted odds ratio=AOR 0.67, 95% confidence interval=Cl 0.53-85; p=0.0009),
24% at year 5 (AOR 0.76, 95% CI 0.60-0.97; p=0.0287), and 45% at year 10 (AOR=0.55,
95%CI 0.37-0.82; p=0.0031). Similar trends were seen between races when prescription and
non-prescription anticholinergic drug use was examined separately at baseline where
likelihood of anticholinergic use was 29-30% less (AOR 0.70, 95%CI 0.53-0.92 and AOR
0.71,95% CI 0.50-1.03; respectively), 12-52% less at year 5 (AOR 0.88, 95%CI 0.67-1.16
and AOR 0.48, 95%CI 0.29-0.77; respectively) and 35-54% less year 10 (AOR 0.65, 95%ClI
0.40-1.06 and AOR 0.46, 95%CI 0.26-0.83; respectively).

Tables 3 and 4 shows the most common prescription and non-prescription anticholinergic
medications taken by black and white participants over the ten year period. The most
common agent used by blacks and whites at years 1 and 5 was diphenhydramine. The most
common agent used by blacks and whites at year 10 was meclizine.

DISCUSSION

We found that for both blacks and whites that the use of highly anticholinergic prescription
medications at year 10 was similar to use at year 1. In contrast, Sumukadas et al. recently
reported a study from Scotland in which they the use of prescription anticholinergic
medications dispensed by pharmacies increased from 20.7% to 23.7% over a ten year
period.% In their work, it is important to note that the classification of anticholinergics used
included low potency agents as well as a number of other medications such as carisoprodol,
metoclopramide, and perphenazine for which there is not universal agreement on their
anticholinergic potency.2!

We also found that fewer blacks than whites used prescription and/or non-prescription
anticholinergic medications at baseline and over the ten-year period. Our finding of a lower
utilization of prescription anticholinergics by blacks compared to whites is consistent with
previous studies potentially inappropriate medications.2-12 It is important to note that
blacks and whites took a similar number of prescription medications at baseline and any
differences in other health status and/or access to care factors were controlled for in our
multivariable analyses. The finding of lower use of over-the-counter anticholinergics in
blacks versus whites may be a reflection of their preference to using home or folk remedies
instead for the common indications that anticholinergics are used.11:19

What are the implications of our findings for consultant pharmacists? First, pharmacists
advising patients, regardless of race, about the use of over- the-counter medications should
be cognizant of avoiding recommending products with highly anticholinergic potency. For
example, for the treatment of allergies instead of recommending agents like
diphenhydramine, one of the most common agent used in this study, they should consider
advising the use of second generation antihistamines (e.g., loratadine) that have less sedative
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and anticholinergic properties.22 Second, pharmacists receiving new prescriptions for highly
anticholinergic medications for older black or white older persons should consider
discussing with the prescriber and patient safer but equally effective alternatives. For
example, for patients receiving a new presecretion for a tertiary tricyclic antidepressant for
neuropathic pain, alternatives such as a selective serotonin reuptake inhibitor (e.g.,
duloxetine) or gamma-aminobutyric acid agonists (e.g., gabapentin) may be preferred.23
Finally, these results also highlight the importance of conducting a complete medication
reconciliation focusing not only on prescription medications but also those chosen for use by
older black and white patients themselves over-the-counter.24 This is particularly important
in older adults with preexisting problems such as cognitive impairment since over-the-
counter anti cholinergic medications can exacerbate this condition.2

There are potential limitations with the current study that deserve mention. Our longitudinal
study design only included three cross-sectional time periods, so anticholinergic use in
between may not have been captured. While we included relevant demographic, health
status and access to care covariates in our multivariable models, reasons such as racial
preferences could not be controlled for as this information was not collected. Also, the since
this study only included well-functioning community-dwelling older adults from Pittsburgh,
PA and Memphis, TN the generalizability to elderly in other regions and care settings is not
known.

CONCLUSION

The use of anticholinergic medications was less common in older blacks than whites over a
ten-year period, and the disparity remained unexplained by demographic, health status and
access-to-care factors. Future studies should more thoroughly examine potential reasons for
the above racial disparity, and consequences, if any.

ACKNOWLEDGEMENTS

The authors would like to thank Ken Kang for his assistance with some of the data analyses.

The research reported in this manuscript was primarily supported by National Institute on Aging (NIA) grants and
contracts (P30-AG024827, T32-AG021885, K07-AG033174, R01-AG027017) and a VA Health Services Research
and Development Service merit award (IR 12-379). This research was also supported in part by the Intramural
Research program of the NIH, NIA (N01-AG-6-2101, N01-AG-6-2103, and NO1-AG-6-2106) and a National
Institute of Nursing Research grant (R01-NR012459).

REFERENCES

1. Qato DM, Alexander GC, Conti RM, et al. Use of prescription and over-the-counter medications
and dietary supplements among older adults in the United States. JAMA. 2008; 300:2867—-2878.
[PubMed: 19109115]

2. The American Geriatrics Society 2012 Beers Criteria Update Expert Panel. AGS Updated Beers
Criteria for potentially inappropriate medication use in older adults. J Am Geriatr Soc. 2012;
60:616—631. [PubMed: 22376048]

3. Remillard AJ. A pharmacoepidemiological evaluation of anticholinergic prescribing patterns in the
elderly. Pharmacoepidemiol Drug Saf. 1996; 5:155-164. [PubMed: 15073832]

Consult Pharm. Author manuscript; available in PMC 2015 April 22.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Felton et al.

14.

19.

20.

21.

22.

23.

Page 6

. Ness J, Hoth A, Barnett MJ, et al. Anticholinergic medications in community-dwelling older

veterans: prevalence of anticholinergic symptoms, symptom burden, and adverse drug events. Am J
Geriatr Pharmacother. 2006; 4:42-51. [PubMed: 16730620]

. McNeely SS, Bhattacharya R, Aparasu RR. Prevalence of anticholinergic use among older home

health patients. J Clin Nurs. 2013; 22:285-288. [PubMed: 23216557]

. Sumukadas D, McMurdo MET, Mangoni AA, et al. Temporal trends in anticholinergic medication

prescription in older people: repeated cross-sectional analysis of population prescribing data. Age
Ageing. 2014; 43:515-21. [PubMed: 24334709]

. Brown, JH.; Laiken, N. Muscarinic receptor agonists and antagonists. In: Brunton, LL.; Chabner,

BA.; Knollmann, BC., editors. Goodman & Gilman’s the pharmacological basis of therapeutics.
12th ed. McGraw-Hill; New York: 2011. Available at: http://www.accessmedicine.com/
content.aspx?alD=16660596 [Accessed 7-13-14]

. Karimi S, Dharia SP, Flora DS, et al. Anticholinergic burden: clinical implications for seniors and

strategies for clinicians. Cons Pharm. 2012; 27:564-582.

. Hall-Lipsy EA, Chisholm-Burns MA. Pharmacotherapeutic disparities: racial, ethnic, and sex

variations in medication treatment. Am J Health-Syst Pharm. 2010; 67:462-8. [PubMed: 20208053]

10. Hanlon JT, Boudreau RM, Perera S, et al. Racial differences in antilipemic use and lipid control in

high risk older adults post Medicare Part D. Am Heart J. 2013; 166:792-797. [PubMed:
24093862]
. Hanlon JT, Fillenbaum GG, Ruby CM, Gray S, Bohannon A. Epidemiology of over-the-counter
drug use in community dwelling elders. Drugs Aging. 2001; 18:123-31. [PubMed: 11346126]
. Willcox SM, Himmelstein DU, Woolhandler S. Inappropriate drug prescribing for the community-
dwelling elderly. JAMA. 1994; 272:292-6. [PubMed: 8028142]
. Piecoro LT, Browning SR, Prince TS, et al. A database analysis of potentially inappropriate drug
use in an elderly Medicaid population. Pharmacotherapy. 2000; 20:221-8. [PubMed: 10678301]
Hanlon JT, Fillenbaum GG, Kuchibhatla M, Artz MB, Boult C, Gross CR, Garrard J, Schmader
KE. Impact of inappropriate drugs use on mortality and decline in functional status in
representative community dwelling elders. Med Care. 2002; 40:166-76. [PubMed: 11802089]

. Hanlon JT, Wang X, Good CB, et al. Racial differences in medication use among older long-stay
veteran nursing home care unit patients. Consult Pharm. 2009; 24:439-446. [PubMed: 19555154]

. Newman AB, Haggerty CL, Kritchevsky SB, et al. Walking performance and cardiovascular
response: associations with age and morbidity: the Health, Aging and Body Composition Study. J
Gerontol A Biol Sci Med Sci. 2003; 58:15-20.

. Marcum, Z.; Peron, E.; Hanlon, JT. Medication Use in Older Adults. In: Newman, A.; Cauley, J.,
editors. The Epidemiology of Aging. Springer Publishing Company; New York NY: 2013.

. Hanlon JT, Boudreau RM, Roumani YF, et al. Number and dosage of central nervous system

medications on recurrent falls in community elders: the Health, Aging and Body Composition

study. J Gerontol A Biol Sci Med Sci. 2009; 64:492-8. [PubMed: 19196642]

Fillenbaum GG, Horner RD, Hanlon JT, Landerman LR, Dawson DV, Cohen HJ. Factors

predicting change in prescription and nonprescription drug use in a community-residing black and

white elderly population. J Clin Epidemiol. 1996; 49:587-93. [PubMed: 8636733]

Diggle, PJ.; Heagerty, P.; Liang, K.; Zeger, S., editors. Analysis of Longitudinal Data. 2nd ed.

Oxford University Press; New York City, NY: 2002.

Durén CE, Azermai M, Vander Stichele RH. Systematic review of anticholinergic risk scales in

older adults. Eur J Clin Pharmacol. 2013; 69:1485-96. [PubMed: 23529548]

Hansen J, Klimek L, Hérmann K. Pharmacological management of allergic rhinitis in the elderly:

safety issues with oral antihistamines. Drugs Aging. 2005; 22:289-96. [PubMed: 15839718]

Dworkin RH, O’Connor AB, Backonja M, et al. Pharmacologic management of neuropathic pain:

evidence-based recommendations. Pain. 2007; 132:237-251. [PubMed: 17920770]

24. Vouri SM, Marcum ZA. Use of a medication reconciliation tool in an outpatient geriatric clinic. J

Am Pharm Assoc. 2013; 53:652-658.

Consult Pharm. Author manuscript; available in PMC 2015 April 22.


http://www.accessmedicine.com/content.aspx?aID=16660596
http://www.accessmedicine.com/content.aspx?aID=16660596

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Felton et al.

Table 1

Characteristics of the Participants (n=3055)

Variables Blacks (n=1266) | Whites (n=1789) | P value
% or Mean = SD | % or Mean + SD

Female gender 57.11 47.6 <0.0001

Age 73.4+29 73.8+29 0.06

Site (Pittsburgh) 52.13 47.8 0.02

Education, post secondary 26.0 53.6 <0.0001

Married 41.2 64.9 <0.0001

Excellent/very good/ 72.9 91.6 <0.0001

good self-rated health

Number of prescription 1.7+£20 1.7+£19 0.06

medications

Has primary care physician 65.3 87.3 <0.0001
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Table 2
Anticholinergic Use by Type and Race Over Time
Anticholinergic Year 1 Year 5 Year 10
Use
Blacks  Whites Blacks ~ Whites  Blacks ~ Whites
N=1266 N=1789 N=1035 N=1610 N=537 N=1001
(%) (%) (%) (%) (%) (%)
Prescription 8.8 114 114 11.9 5.0 7.0
Non- 5.4 6.9 2.7 4.9 3.4 6.1
prescription
Any 134 17.8 13.9 16.3 8.0 125
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Top Ten Commonly Used Anticholinergic Drugs by Older Blacks Over Time

Table 3

Year 1 (n=1266)

Year 5 (n=1035)

Year 10 (n=537)

Generic Name n Generic Name n Generic Name n
diphenhydramine | 49 | diphenhydramine | 38 | meclizine 7
chlorpheniramine | 27 | tolterodine 18 | oxybutynin 6
amitriptyline 21 | oxybutynin 18 | tolterodine 5
meclizine 15 | chlorpheniramine | 14 | chlorpheniramine | 4
paroxetine 13 | paroxetine 14 | paroxetine 4
hyoscamine 11 | meclizine 10 | hyoscamine 3
oxybutynin 10 | amitriptyline 10 | dicyclomine 2
hydroxyzine 7 atropine 6 hydroxyzine 2
cyclobenzaprine 7 hyoscamine 6 olanzapine 1
doxylamine 6 dicylomine 5 trospium 1
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Top Ten Commonly Used Anticholinergic Drugs by Older Whites Over Time

Table 4

Year 1 (n=1789)

Year 5 (n=1610)

Year 10 (n=1001)

Generic Name n Generic Name n Generic Name n
diphenhydramine | 82 | diphenhydramine | 51 | meclizine 13
chlorpheniramine | 41 | tolterodine 40 | oxybutynin 12
amitriptyline 32 | paroxetine 32 | tolterodine 9
meclizine 28 | meclizine 29 | paroxetine 6
paroxetine 19 | oxybutynin 26 | diphenhydramine | 3
hydroxyzine 15 | amitriptyline 22 | nortriptyline 3
hyoscamine 14 | hydroxyzine 10 | atropine 3
clemastine 12 | chlorpheniramine | 10 | dicyclomine 2
atropine 11 | olanzapine 7 hyoscamine 2
nortriptyline 10 | dicyclomine 7 solifenacin 2
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