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Abstract
Introduction  Chronic pain is prevalent among older adults with Alzheimer’s disease (AD) and Alzheimer’s disease-related 
dementias (ADRD). Memantine and acetylcholinesterase inhibitors (ACHEI; donepezil, rivastigmine, and galantamine) are 
approved for the treatment of dementia symptoms and may also have analgesic properties. However, findings on the clinical 
utility of these dementia medications for chronic pain treatment are mixed, and little is known about differences in the use 
of pain medication according to whether an older adult with AD/ADRD is using dementia medications.
Methods  We selected a 20% national sample of Medicare enrollees with a diagnosis of AD/ADRD and chronic pain in 
2020. We calculated the odds of having any pain management prescription (opioids, serotonin and norepinephrine reuptake, 
gapapentinoids, or non-steroidal anti-inflammatory drugs), having an opioid prescription, and having a long-term (≥ 90 days) 
opioid prescription, by dementia medication (none, memantine, ACHEI, or memantine and ACHEI).
Results  Among 103,564 patients, 5.5% received a memantine prescription, 14.4% received an ACHEI prescription, and 
8.6% received a prescription for both. Over 70% of all patients had a pain management prescription. The percentage of 
patients who had an opioid prescription ranged from 54.5% for those without a dementia medication prescription to 44.0% 
for those with a prescription for both memantine and ACHEI. Similarly, the percentage of patients who had a long-term 
opioid prescription was highest for those without a dementia medication prescription (12.2%) and lowest for those with a 
prescription for both memantine and ACHEI (8.8%). Having a prescription for memantine only was associated with lower 
odds of any pain management prescription (odds ratio [OR]: 0.94; 95% confidence interval [CI]: 0.88–1.00; p < 0.05). 
Having a prescription for either memantine (OR: 0.79; 95% CI 0.75–0.84), ACHEI (OR: 0.85; 95% CI 0.82–0.89), or both 
(OR: 0.75; 95% CI 0.72–0.79) was associated with lower odds of having an opioid prescription (p < 0.05). Lastly, having a 
prescription for either memantine (OR: 0.85; 95% CI 0.77–0.94), ACHEI (OR: 0.92; 95% CI 0.86–0.98), or both (OR: 0.83; 
95% CI 0.77–0.90) was associated with lower odds of having a long-term opioid prescription.
Discussion  Older adults with co-occurring AD/ADRD and chronic pain who were on dementia medications had lower odds 
of being prescribed opioid analgesics. Memantine and ACHEIs should be explored as potential opioid-sparing medications 
for older adults with AD/ADRD, given their relatively safe profiles. Future studies are needed to examine repurposing 
dementia medications for pain treatment.

Extended author information available on the last page of the article

1  Introduction

In 2024, almost seven million Americans, or one in nine 
adults aged 65 years and older, were living with Alzheimer’s 
dementia [1]. Chronic pain is common among those with 
Alzheimer’s disease (AD) and Alzheimer’s disease-related 
dementias (ADRD) [2]. Estimates of chronic pain prevalence 
range from 50% of community-dwelling individuals with 
AD/ADRD to 60–80% of nursing home residents with AD/

ADRD [3, 4]. Despite the high prevalence of pain among 
them, no pain management guidelines exist for older adults 
with AD/ADRD [2].

Memantine and acetylcholinesterase inhibitors (ACHEIs) 
are approved for the treatment of AD/ADRD symptoms [5]. 
Recent work has suggested that these medications also have 
analgesic properties [6, 7]. Memantine, a N-methyl-d-aspar-
tate (NMDA) antagonist, may have the potential to modify 
pain signals, given the role that NMDA receptors play in 
the generation and continuation of pain signals [6]. How-
ever, findings are mixed on whether memantine can reduce 
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Key Points 

In our study of Medicare beneficiaries with AD/ADRD 
and chronic pain, we found that memantine and/or 
ACHEI prescriptions were associated with lower odds 
of having any opioid prescription and a long-term opioid 
prescription.

Memantine and ACHEIs may be potential opioid-sparing 
medications for older adults with AD/ADRD and chronic 
pain, but future studies are needed to understand the 
temporality in the association between memantine and/or 
ACHEI prescribing and opioid prescribing.

algoritihm from the CCW, requiring one inpatient claim or 
two other nondrug claims that were at least 1 day apart over 
a 2-year reference period [15]. Our study was approved by 
the University of Texas Medical Branch Institutional Review 
Board (IRB: 16-0247).

2.2 � Measures

Our exposure was the prescription of dementia medications 
in 2020, specifically memantine and ACHEIs. This was 
categorized as a four-level variable: none, memantine only, 
ACHEI only, or both memantine and ACHEI. Our main 
outcome included prescription pain medications. These 
included prescription opioids, serotonin and norepinephrine 
reuptake inhibitors (e.g., duloxetine, venlafaxine), gabapen-
tinoids (gabapentin and pregabalin), and non-steroidal anti-
inflammatory drugs. We examined (1) having any pain man-
agement prescription; (2) having any opioid prescription; 
and (3) having a long-term opioid prescription, defined as 
at least 90 days of consecutive opioid prescriptions in 2020. 
We identified prescription opioids according to the National 
Drug Code (complete, partial, and combination opioid ago-
nists were included). Therapeautic classes of prescription 
medications included in our analyses are included in Sup-
plementary Table 1.

Covariates included age, sex, race and ethnicity, region, 
original entitlement (disability/end stage renal disease, old 
age), dual Medicaid coverage, chronic conditions, mental 
health conditions, opioid use disorder, drug or alcohol abuse, 
and pain type/location. Chronic conditions included were 
cancer, hypertension, heart failure, ischemic heart disease, 
arrhythmia, hyperlipidemia, stroke/transient ischemic attack 
(TIA), arthritis, asthma, autism, chronic kidney disease 
(CKD), chronic obstructive pulmonary disease (COPD), 
diabetes, human immunodeficiency virus (HIV)/acquired 
immunodeficiency syndrome (AIDS), liver disease, osteo-
porosis, and schizophrenia. There was a total of 17 condi-
tions used, and all but arrhythmia were from the CCW [16]. 
Arrhythmia used an International Classification of Diseases, 
Tenth Revision (ICD-10) code of I48.x. Cancer included any 
breast, colorectal, prostate, lung, endometrial, and leukemia/
lymphoma cancer diagnosis, but only counted as one condi-
tion. Chronic conditions were summed from 0 to 17. Mental 
health conditions included depression, bipolar disorder, and 
anxiety. Pain type/locations included back pain, neck pain, 
headaches, general chronic pain, abdominal/chest pain, can-
cer, musculoskelal pain, fractures, visceral pain, wound pain, 
and other pain. A list of ICD codes used to identify pain 
type/location is detailed in Supplementary Table 2.

pain [8]. A recent systematic review of 15 studies [8] found 
evidence that memantine can reduce fibromyalgia pain [9, 
10], neuropathic pain [11], or postoperative pain [12, 13]. 
However, these experimental studies focused on specific 
pain conditions, rather than chronic pain in general, and had 
sample sizes of less than 100. The effects of ACHEIs on 
pain are less widely studied, but share a similar mechanism 
through which pain mechanisms are subject to cholinergic 
modulation and may improve chronic pain [7].

A large-scale study is needed to understand whether 
memantine and ACHEIs are associated with pain medica-
tion prescribing. Our objective was to assess the association 
of dementia medications with patterns of pain medication 
prescriptions among Medicare beneficiaries with a diagnosis 
of AD/ADRD and chronic pain in 2020. We hypothesize that 
dementia medications will be associated with lower odds of 
prescription of any pain medications, including opioids and 
long-term opioid prescriptions.

2 � Methods

2.1 � Data Source

We used a 20% national sample of Medicare enrollees with 
a diagnosis of AD/ADRD and chronic pain in 2020 based 
on algorithms from the Chronic Conditions Data Warehouse 
(CCW) [14, 15]. We used the Master Beneficiary Summary 
File, Medicare Provider Analysis and Review file, Outpatient 
Standard Analytic File, Carrier, and Prescription Drug Event 
files. We included those with continuous Part A, B, and D 
enrollment from 2018 to 2020 and complete demographic 
information. AD/ADRD diagnosis required a 3-year refer-
ence period [14]. We operationalized chronic pain using the 
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2.3 � Statistical Analysis

We used logistic regression models to assess the odds of 
(1) having any pain management prescription, (2) having 
an opioid prescription, and (3) having a long-term (≥ 90 
days) opioid prescription, by dementia medication group. 
We controlled for age, sex, race and ethnicity, region, origi-
nal entitlement, dual Medicaid coverage, chronic conditions 
count, mental health conditions (depression, anxiety, and 
bipolar), opioid use disorder, drug or alcohol abuse, and pain 
type/location. We conducted sensitivity analyses where we 
(1) analyzed the three classes of ACHEIs separately and (2) 
excluded those with cancer. All analysis was conducted with 
SAS Enterprise Guide 7.1 (SAS Inc., Cary, NC) .

3 � Results

Our cohort included 103,564 patients, who were mostly 
female and non-Hispanic white. Table 1 displays our sam-
ple characteristics by dementia medication group. Of these 
individuals, 5.5% received a memantine prescription, 14.4% 
received an ACHEI prescription, and 8.6% received a pre-
scription for both. Over 70% of all patients had a pain man-
agement prescription. The percentage of patients who had 
an opioid prescription ranged from 54.5% for those without 
a dementia medication prescription to 44.0% for those with 
a prescription for both memantine and ACHEI. Similarly, the 
percentage of patients who had a long-term opioid prescrip-
tion was highest for those without a dementia medication 
prescription (12.2%) and lowest for those with a prescription 
for both memantine and ACHEI (8.8%).

We also noted differences in AD/ADRD medica-
tion prescribing by demographic group. For instance, 
those without a AD/ADRD prescription were more often 
non-Hispanic Black (8.8%) compared with those with 
a memantine prescription (6.3%), ACHEI prescription 
(7.1%), or both (6.2%). Alternatively, those with no AD/
ADRD prescriptions were less often Hispanic (5.4%) com-
pared with those with a memantine prescription (7.7%), 
ACHEI prescription (6.0%), or both (6.7%). The two most 
common pain locations were back pain and abdominal/
chest pain, with minor differences in frequency of meman-
tine and/or ACHEI prescribing: 43.6% of patients who did 
not have any dementia prescriptions had a diagnosis of 
back pain compared with 43.0% with a memantine pre-
scription, 44.1% with an ACHEI prescription, and 43.3% 
with a prescription for both AD/ADRD drugs. There were 
also some differences in the frequency of AD/ADRD pre-
scribing in patients with abdominal/chest pain: 36.1% of 
patients who did not have any dementia prescriptions had 
a diagnosis of abdominal/chest pain compared with 32.3% 

with a memantine prescription, 30.8% with an ACHEI 
prescription, and 28.0% with a prescription for both AD/
ADRD drugs.

In adjusted analyses, having a prescription for meman-
tine only was associated with lower odds of having any 
pain management prescription (odds ratio [OR]: 0.94; 
95% confidence interval [CI]: 0.88–1.00; p < 0.05; Fig. 1; 
Supplementary Table 3). Having a prescription for either 
memantine (OR: 0.79; 95% CI 0.75–0.84), ACHEI (OR: 
0.85; 95% CI 0.82–0.89), or both (OR: 0.75; 95% CI 
0.72–0.79) was associated with lower odds of having an 
opioid prescription (p < 0.05). Lastly, having a prescrip-
tion for either memantine (OR: 0.85; 95% CI 0.77–0.94), 
ACHEI (OR: 0.92; 95% CI 0.86–0.98), or both (OR: 0.83; 
95% CI 0.77–0.90) was associated with lower odds of hav-
ing a long-term opioid prescription.

In a supplementary analysis that separated ACHEIs by 
class, the most commonly prescribed ACHEI was done-
pezil (Supplementary Table  4). In adjusted analyses, 
we found that no AD/ADRD medications were associ-
ated with odds of having any prescription pain manage-
ment (Supplementary Table 5). Memantine, donepezil, 
donepezil and memantine, galamantine and memantine, 
rivastigmine, and rivastigmine and memantine were all 
associated with lower odds of opioid prescription. Addi-
tionally, memantine, donepezil, donepezil and meman-
tine, galamantine and memantine, and rivastigmine and 
memantine were all associated with lower odds of having 
a long-term opioid prescription. Lastly, when we excluded 
those with cancer, our findings were consistent with our 
main results. We found that AD/ADRD medications were 
not associated with any pain management prescription, but 
memantine only, ACHEI only, and memantine and ACHEI 
were associated with lower odds of both opioid prescrip-
tion and 90-day opioid prescription.

4 � Discussion

In our study of Medicare beneficiaries with AD/ADRD and 
chronic pain, we found that memantine and/or ACHEI pre-
scriptions were associated with lower odds of having any 
opioid prescription and a long-term opioid prescription. 
Additionally, a memantine prescription was associated with 
lower odds of having any pain medication prescription. Our 
findings suggest that these dementia medications could be 
potential opioid-sparing medications and could contribute to 
deprescribing efforts and reduction of polypharmacy among 
older adults with AD/ADRD. These two medication classes 
are good candidates for drug-repurposing, as they are Food 
and Drug Administration (FDA)-approved, well studied, and 
relatively inexpensive. However, more research is needed to 
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Table 1   Beneficiary characteristics by AD/ADRD medication group (n = 103,564)

None (n = 74,009; 71.5%) Memantine only (n = 
5679; 5.5%)

ACHEI only (n = 14,942; 
14.4%)

Memantine + 
ACHEI (n = 8934; 
8.6%)

N % N % N % N %

Age, years
 Mean, SD 78.3 11.3 80.6 8.6 80.4 8.3 80.5 7.6
 ≤ 65 8247 11.1% 252 4.4% 581 3.9% 271 3.0%
 66–70 7142 9.7% 362 6.4% 1048 7.0% 568 6.4%
 71–75 12,186 16.5% 815 14.4% 2281 15.3% 1309 14.7%
 76–80 13,121 17.7% 1199 21.1% 3353 22.4% 2155 24.1%
 81–85 12,710 17.2% 1338 23.6% 3533 23.6% 2266 25.4%
 ≥ 86 20,603 27.8% 1713 30.2% 4146 27.7% 2365 26.5%

Sex
 Male 23,945 32.4% 1774 31.2% 4983 33.3% 2966 33.2%
 Female 50,064 67.6% 3905 68.8% 9959 66.7% 5968 66.8%

Race
 White 60,277 81.4% 4576 80.6% 12,249 82.0% 7367 82.5%
 Black 6513 8.8% 356 6.3% 1061 7.1% 552 6.2%
 Other 1520 2.1% 141 2.5% 289 1.9% 179 2.0%
 Asian 1723 2.3% 170 3.0% 443 3.0% 240 2.7%
 Hispanic 3976 5.4% 436 7.7% 900 6.0% 596 6.7%

Region
 Midwest 16,734 22.6% 1194 21.0% 3321 22.2% 1891 21.2%
 Northeast 13,955 18.9% 908 16.0% 2408 16.1% 1316 14.7%
 South 29,651 40.1% 24 0.4% 6476 43.3% 4194 46.9%
 West 13,669 18.5% 1129 19.9% 2737 18.3% 1533 17.2%

Original entitlement
 Disability/ESRD 22,122 29.9% 1213 21.4% 3163 21.2% 1705 19.1%
 Old age 51,887 70.1% 4466 78.6% 11,779 78.8% 7229 80.9%

Medicaid dual eligibility
 No 43,541 58.8% 3258 57.4% 9782 65.5% 5637 63.1%
 Yes 30,468 41.2% 2421 42.6% 5160 34.5% 3297 36.9%

Rural/urban
 Metro 59,278 80.1% 4591 80.8% 11,685 78.2% 7085 79.3%
 Non-metro urban 11,014 14.9% 807 14.2% 2406 16.1% 1367 15.3%
 Rural 3717 5.0% 281 4.9% 851 5.7% 482 5.4%

Chronic conditions (max. 17)
 Mean, SD 5.5 2.4 5.2 2.3 5.1 2.3 4.9 2.3
 0–2 8740 11.8% 709 12.5% 2183 14.6% 1372 15.4%
 3 7647 10.3% 666 11.7% 1853 12.4% 1250 14.0%
 4 9598 13.0% 846 14.9% 2234 15.0% 1395 15.6%
 5 10,825 14.6% 910 16.0% 2361 15.8% 1443 16.2%
 6 11,141 15.1% 850 15.0% 2126 14.2% 1242 13.9%
 7 10,193 13.8% 711 12.5% 1766 11.8% 986 11.0%
 8 7941 10.7% 507 8.9% 1280 8.6% 671 7.5%
 ≥ 9 7924 10.7% 480 8.5% 1139 7.6% 575 6.4%

Depression 40,496 54.7% 3325 58.5% 8284 55.4% 5128 57.4%
Bipolar disorder 9545 12.9% 694 12.2% 1554 10.4% 990 11.1%
Anxiety 38,080 51.5% 2914 51.3% 7091 47.5% 4214 47.2%
Opioid use disorder 8173 11.0% 367 6.5% 950 6.4% 494 5.5%
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determine their clinical utility in treating pain among older 
adults with AD/ADRD.

While both memantine and ACHEI are associated with 
lower odds of prescription opioid use, only memantine was 
associated with lower odds of having a prescription for any 
pain management. The evidence for the analgesic effects 
of ACHEIs is limited compared with memantine, but some 
studies have found that neostigmine (commonly used for 
myasthenia gravis) may be one ACHEI that is effective in 
managing pain [7]. However, this has not been examined 
in a large population of patients with AD/ADRD. Future 
work is needed to disentangle the analgesic effects of these 
two drugs and consider dementia severity, how long patients 
have been living with AD/ADRD and chronic pain diagno-
ses, and the temporality and dosage of medications.

There may also be potential differences in the analgesic 
potential of the three FDA-approved ACHEIs, given some 
differences in their mechanism of action beyond ACHEI. 
For example, galantamine—the only ACHEI with modu-
lating effects on nicotinic acetylcholine receptors—has 
been shown to have potential anti-arthritis and analgesic 
effects [17, 18]. Likewise, rivastigmine, which also inhibits 
butyryl cholinesterase, has been associated with suppression 

of inflammatory markers—which play key roles in nocic-
eptive pain [19]. In the context of data showing an overall 
decrease in the prescription of AD drugs [20], the findings 
for these drugs to have potential analgesic effects—if con-
firmed in larger longitudinal studies with a new-user active-
comparator design—can guide shared therapeutic decision-
making discussion between patients, their care partners, and 
clinicians.

Overall, we documented low prescribing of AD/ADRD 
medications. Our finding that only 28.5% of patients living 
with AD/ADRD and chronic pain are prescribed memantine 
and/or ACHEI is comparable to prior research that found 
that 33.3% of Medicare beneficiaries diagnosed with AD/
ADRD used either an ACHEI or memantine during their 
study period (2008–2016) [21]. This is perhaps a reflection 
at least in part of modest and short-term beneficial effects 
of these drugs on cognition and function in patients with 
AD/ADRD and the unclear clinical guideline on when to 
start, stop, or continue these drugs [22–24]. For most of 
the pain locations, memantine and ACHEIs were less often 
prescribed. The reasons for this are unclear, but prescrib-
ers may be hesitant to initiate AD/ADRD medications for 
patients with abdominal/chest pain, given the potential 

Chronic conditions included were cancer, hypertension, heart failure, ischemic heart disease, arrhythmia, hyperlipidemia, stroke/TIA, arthritis, 
asthma, autism, CKD, COPD, diabetes, HIV/AIDS, liver disease, osteoporosis, and schizophrenia. There was a total of 17 conditions used, and 
all but arrhythmia are from the Chronic Conditions Data Warehouse. Arrhythmia used an ICD-10 code of I48.x. Cancer included any breast, 
colorectal, prostate, lung, endometrial, and leukemia/lymphoma cancer diagnosis but only counted as one condition. ESRD end-stage renal dis-
ease; SD standard deviation

Table 1   (continued)

None (n = 74,009; 71.5%) Memantine only (n = 
5679; 5.5%)

ACHEI only (n = 14,942; 
14.4%)

Memantine + 
ACHEI (n = 8934; 
8.6%)

N % N % N % N %

Drug use 9707 13.1% 483 8.5% 1176 7.9% 617 6.9%
Alcohol abuse 4241 5.7% 196 3.5% 451 3.0% 236 2.6%
Pain type/location
 Back pain 32,279 43.6% 2440 43.0% 6586 44.1% 3868 43.3%
 Nerve pain 9186 12.4% 648 11.4% 1656 11.1% 953 10.7%
 Headaches 9079 12.3% 701 12.3% 1703 11.4% 966 10.8%
 General chronic pain 15,049 20.3% 996 17.5% 2479 16.6% 1449 16.2%
 Abdominal/chest pain 26,719 36.1% 1836 32.3% 4606 30.8% 2500 28.0%
 Cancer 11,845 16.0% 824 14.5% 2249 15.1% 1219 13.6%
 Musculoskeletal pain 10,373 14.0% 672 11.8% 1784 11.9% 1047 11.7%
 Fractures 14,733 19.9% 977 17.2% 2501 16.7% 1357 15.2%
 Visceral pain 7634 10.3% 461 8.1% 1259 8.4% 636 7.1%
 Wound pain 9715 13.1% 715 12.6% 1789 12.0% 1008 11.3%
 Other pain 11,653 15.7% 801 14.1% 2028 13.6% 1115 12.5%

Pain management
 Any prescription for pain 56,226 76.0% 4154 73.1% 10,970 73.4% 6448 72.2%
 Opioid prescription 40,303 54.5% 2648 46.6% 7099 47.5% 3932 44.0%
 90-day opioid prescription 9013 12.2% 528 9.3% 1454 9.7% 784 8.8%
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gastrointestinal side effects, especially with the ACHEI 
drugs [25, 26].

While opioid medications are commonly used for chronic 
pain, the revised 2022 Centers for Disease Control and Pre-
vention Clinical Practical Guideline for Prescribing Opioids 
for Pain recommends that opioid medications not be used as 
first-line analgesics for patients with chronic pain [27]. Yet, 
ensuring proper pain control can help with neuropsychiatric 
symptoms among those with dementia, such as aggression 
or agitation [28]. Second, drug repositioning is a growing 
priority with many advantages, such as a simiplified regula-
tory approval, and faster development [29]. Repositioning 
AD/ADRD medications to address pain may help reduce 
polypharmacy among older adults with AD/ADRD. Last, 
we noted racial and ethnic differences in the prescribing of 
AD/ADRD medications, which is consistent with prior work 
[21]. We found that the highest proportion of those without 
a prescription for memantine and/or ACHEIs comprised of 
non-Hispanic Black beneficiaries, while Hispanic beneficiar-
ies composed the lowest proportion of patients without any 
AD/ADRD prescription. This highlights a need to address 

these prescription disparities and understand whether these 
reflect patient preferences for treatment.

A limitation of our analysis is that we did not consider 
how long patients were diagnosed with AD/ADRD or 
chronic pain or how long they had been prescribed demen-
tia medications or opioid medications prior to inclusion 
in the study. We also did not investigate dosage or dura-
tion of prescriptions for AD/ADRD. In addition, pain is 
likely underdiagnosed and undertreated among those with 
AD/ADRD. Future work is needed to examine changes in 
pain before and after taking AD/ADRD medications to 
understand whether these medications truly have analgesic 
effects or whether this is an artifact of the undertreating of 
pain. We will address these in future studies. Additionally, 
our work reflects prescriptions filled, not their use, and we 
did not have information on the severity of AD/ADRD; 
however, these are a limitations applicable to all studies 
using claims data. Lastly, Medicare records may not have 
accurate diagnoses, but prior work has found that dementia 
diagnosis claims in Medicare data had a sensitivity of 85% 
and a specificity of 87% [30].

Fig. 1   Odds of having an opioid prescription, by dementia medication use (reference group: no dementia medication; n = 103,564)
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4.1 � Conclusions

Our study suggests that patients with AD/ADRD and 
chronic pain who are prescribed memantine and/or 
ACHEIs have lower odds of being prescribed opioids. 
This is a first step toward understanding the association 
of dementia medication with potential analgesic effects 
among individuals living with AD/ADRD and chronic 
pain. Future work is warranted to consider temporality in 
the prescribing of these medications.
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