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Abstract 

Background Vulnerable older adults living with Alzheimer’s disease or Alzheimer’s disease and related dementia 
(AD/ADRD) and chronic pain generally receive fewer pain medications than individuals without AD/ADRD, especially 
in nursing homes. Little is known about pain management in older adults with AD/ADRD in the community. The aim 
of the study was to examine opioid prescribing patterns in individuals with chronic pain by levels of cognitive ability 
in ambulatory care.

Methods We used the Medical Expenditure Panel Survey (MEPS), years 2002–2017, and identified three levels of cog-
nitive impairment: no cognitive impairment (NCI), individuals reporting cognitive impairment (CI) without an AD/
ADRD diagnosis, and individuals with a diagnosis of AD/ADRD. We examined any receipt of an opioid prescription 
and the number of opioid prescriptions using a logistic and negative binomial regression adjusting for sociodemo-
graphic and health characteristics and stratifying by three types of chronic pain (any chronic pain, severe chronic pain, 
and chronic pain identified through ICD 9/10 chronic pain diagnoses).

Results Among people with any chronic pain, adjusted odds of receiving an opioid for people with CI (OR 1.41, 
95% confidence interval 1.31–1.52) and AD/ADRD (OR 1.23, 95% confidence interval 1.04–1.45) were higher com-
pared to NCI. Among people with chronic pain ICD 9/10 conditions, the odds of receiving an opioid were also higher 
for those with CI (OR 1.43, 95% confidence interval 1.34–1.56) and AD/ADRD (OR 1.48, 95% confidence interval 1.23–
1.78) compared to NCI. Among those with severe chronic pain, people with CI were more likely to receive an opioid 
(OR 1.17, 95% confidence interval 1.07–1.27) relative to NCI (OR 0.89, 95% confidence interval 0.75–1.06). People 
with AD/ADRD experiencing severe chronic pain were not more likely to receive an opioid compared to the NCI 
group. Adjusted predicted counts of opioid prescriptions showed more opioids in CI and AD/ADRD in all chronic pain 
cohorts, with the largest numbers of opioid prescriptions in the severe chronic pain and ICD 9/10 diagnoses groups.
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Conclusions The results suggest increased opioid use in people living with CI and AD/ADRD in the ambulatory care 
setting and potentially indicate that these individuals either require more analgesics or that opioids may be overpre-
scribed. Further research is needed to examine pain management in this vulnerable population.

Keywords Pain, Dementia, Alzheimer’s disease and Alzheimer’s disease and related dementia, Chronic pain, Health 
services research, Medical Expenditure Panel Survey, Primary care

Background
Globally, it is estimated that ~ 57 million people live 
with Alzheimer’s disease or Alzheimer’s disease and 
related dementia (AD/ADRD) [1] and that ~ 1.5 bil-
lion people suffer from chronic pain [2], making both 
AD/ADRD and chronic pain among the most impor-
tant public health problems in the world today. AD/
ADRD and chronic pain frequently coexist [3, 4]. 
Among people with AD/ADRD, 50–80% are estimated 
to experience chronic pain, depending on the sever-
ity of cognitive impairment, setting, and study design 
[5–7]. The management of chronic pain in people with 
AD/ADRD is complex, because the behavioral symp-
toms of AD/ADRD can mimic pain, and as the disease 
progresses, verbal communication diminishes, which 
makes accurately calibrating treatment difficult for cli-
nicians. It is a well-established problem that these and 
other factors generally lead to undertreatment of pain 
in people with AD/ADRD [8] despite emerging evi-
dence that individuals with subtypes of dementia, such 
as vascular dementia and dementia with Lewy bodies, 
may have increased pain perception due to neuropatho-
logical changes of the disease in the central nervous 
system [9], increasing the vulnerability of these older 
adults with chronic pain.

In nursing homes in particular, undertreatment of 
pain for people with AD/ADRD is a serious concern 
[10–14], while in the primary care setting, fewer stud-
ies exist and findings are mixed, with some reporting 
undertreatment [15] and others reporting greater use 
of opioid and non-opioid analgesics [15, 16]. Given that 
the high use of opioids in the ambulatory care setting 
[17, 18] has been recognized as a contributing factor in 
the US opioid epidemic, it is possible that treatment of 
chronic pain for people with cognitive impairment liv-
ing in the community is quite different from the resi-
dential care setting. The overall goal of this analysis was 
to examine opioid prescribing patterns among commu-
nity-dwelling older adults with chronic pain across lev-
els of cognitive ability. Using nationally representative 
data, we compared opioid analgesic use in three groups 
of individuals, those with no cognitive impairment 
(NCI), those with cognitive impairment (CI) without a 
diagnosis of AD/ADRD, and those with an AD/ADRD 
diagnosis.

Methods
Data and study design
We used the Medical Expenditure Panel Survey (MEPS), 
the largest household survey on health service use for 
the noninstitutionalized US population. The MEPS 
provides public use files (PUF) [19]. Our analysis, how-
ever, included 5-digit diagnosis codes that are not avail-
able in the PUFs, and we obtained permission to access 
these data through the Agency for Healthcare Research 
and Quality data center. The MEPS yields nationally 
representative samples and allows for individuals to be 
followed over a 2-year period with five waves of data col-
lection. This allows researchers to use the panel level data 
to generate measures that have a temporal component, 
such as pain lasting over a specific timeframe (see details 
on chronic pain below), and at the same time allows to 
merge annual cross-sections. We used data from the 
years 2002–2017 for a pooled cross-sectional analysis, 
linking patient demographics, medical conditions, and 
prescription data. MEPS participants are asked for the 
name of any prescription medications taken during the 
calendar year and what pharmacy it was purchased from. 
Data is then obtained from respective pharmacies with 
the date when the prescription was filled or refilled, cre-
ating a record for each individual medication purchased 
during the year. We can thus assess the number of times 
a prescription was purchased for the same, or a different, 
opioid. Because the medication dose and the number of 
days supplied on the prescription were only added to the 
MEPS in later years, we were unable to account for the 
dose or duration of an opioid in our analysis.

Measures
Our exposure was a three-level cognitive status variable 
generated from MEPS responses and AD/ADRD diag-
noses: AD/ADRD, CI, and NCI. People with AD/ADRD 
were identified as those with an AD/ADRD diagnosis. If 
participants reported experiencing confusion or memory 
loss, problems making decisions, or requiring supervi-
sion but did not have an AD/ADRD diagnosis, they were 
classified as having CI. If they had neither, they were cat-
egorized as NCI.

Our analysis included two outcomes. We measured 
the receipt of any opioid prescription with a binary yes/
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no variable and measured the number of opioid prescrip-
tions with a count variable.

Sample
We included individuals ages 50 and older who experi-
enced chronic pain. We identified chronic pain in three 
ways: any chronic pain, severe chronic pain, and chronic 
pain from ICD-9/10 diagnoses codes. We used the sec-
ond and fourth rounds of MEPS, spanning approxi-
mately 6 to 9 months, to identify both any chronic pain 
and severe chronic pain that lasted for at least 6 months, 
in line with the clinically accepted definition of chronic 
pain. Any chronic pain was pain interference reported 
during the last 4  weeks with normal work outside the 
home and housework of a little bit, moderately, quite a 
bit, or extremely. Severe chronic pain included reports of 
pain interference of quite a bit or extreme. We required 
both types of pain measures to be reported in both MEPS 
rounds. Finally, we used ICD-9/10 codes for chronic 
pain diagnoses reported in previous literature [20]. We 
excluded individuals requiring a proxy to complete the 
survey. Excluding individuals who used a proxy to help 
fill out the MEPS survey meant that our sample consisted 
of people who likely did not have advanced cognitive 
impairment.

Statistical analysis
We conducted summary descriptive analyses for indi-
viduals reporting any chronic pain for key study variables 
across levels of cognitive ability (NCI, CI, AD/ADRD), 
assessing the differences in baseline characteristics using 
standardized means [21]. We then examined the likeli-
hood of receiving an opioid using multivariable logistic 
regression and estimated the number of opioid prescrip-
tions using a negative binomial regression. Regression 
analyses adjusted for age, gender, race/ethnicity, marital 
status, education, income, health insurance, Elixhauser 
Comorbidity Index, depression, rural/urban status, 
region, and survey year and were stratified by any chronic 
pain, severe chronic pain, and chronic pain measured 
with ICD-9/10 codes. We applied the MEPS survey 
weight to all analyses to account for the MEPS complex 
survey design.

Results
Table  1 shows the descriptive statistics for people with 
any chronic pain across levels of cognitive ability (NCI, 
CI, AD/ADRD). On average, people with CI and people 
with AD/ADRD were older than those with NCI (66 years 
old and 79  years old vs. 64  years old, respectively). 
Chronic pain was more prevalent in females versus males 
across all levels of cognitive ability, with approximately 
two-thirds in the CI and AD/ADRD groups (60.0% and 

66.0%) and roughly half in the NCI group (56.3%). Fewer 
people in the CI and AD/ADRD groups had a college 
education (17.1% and 13.1%, respectively) compared to 
people with NCI (24.9%). Approximately, half of those 
with CI and AD/ADRD (54.9% and 57.8%, respectively) 
had public insurance. In comparison, roughly a quarter 
with NCI (26.4%) had public insurance, and the majority 
had private insurance (67.9%). Finally, people with CI and 
people with AD/ADRD were more likely to have three or 
more comorbidities (12.8% and 11.4%, respectively) com-
pared with their NCI counterparts (5.5%).

The adjusted odds of receiving an opioid were higher 
for people with CI and AD/ADRD compared to NCI in 
any chronic pain (CI: OR 1.409, 95% confidence inter-
val 1.306–1.519; AD/ADRD: OR 1.229, 95% confidence 
interval 1.039–1.454) and chronic pain based on ICD-
9/10 diagnoses codes (CI: OR 1.453, 95% confidence 
interval 1.336–1.580; AD/ADRD: OR 1.477, 95% confi-
dence interval 1.229–1.776). For individuals with severe 
chronic pain, people with CI were more likely to receive 
an opioid compared to people with NCI (OR 1.167, 95% 
confidence interval 1.074–1.269). In contrast, people liv-
ing with AD/ADRD who experienced severe chronic pain 
were the only group with no statistically significant differ-
ences in receiving an opioid compared with people with 
NCI (OR 1.132, 95% confidence interval 0.937–1.367). 
Table 2 shows results by type of chronic pain.

Adjusted predicted counts of opioid prescriptions for 
NCI, CI, and AD/ADRD are plotted in Fig. 1. Compared 
to people with NCI, the predicted number of opioids 
from the fully adjusted model was higher in CI and AD/
ADRD in all chronic pain cohorts and were highest for 
people living with AD/ADRD in both the severe chronic 
pain and ICD-9/10 chronic pain groups.

Discussion
The results from this study support previous research 
reporting increased opioid use in people with CI and 
AD/ADRD capable of self-reporting in the primary 
care setting [16]. Our study cannot ascertain whether 
these opioid prescribing patterns indicate a clinical 
need or potential overprescribing. For several decades, 
studies have reported undertreatment of pain in people 
living with AD/ADRD. In the 1990s, studies by Ferrell 
and colleagues [22–24] demonstrated pain assessment 
challenges leading to undertreatment in nursing home 
residents with AD/ADRD. This work sparked numer-
ous additional studies demonstrating that potentially 
poorly managed pain in AD/ADRD was also present 
in numerous other settings including the community 
[25], acute care [26], oncology [27], and hospice [28]. 
In addition, this early work led to the development of 
numerous observational pain scales for use in people 
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living with severe AD/ADRD alongside several expert 
panel and professional organization statements on rec-
ommendations for improving pain care in AD/ADRD 

[29–32]. Recently, it has been postulated that the years 
of research and attention focused on undertreatment 
or poorly managed pain in AD/ADRD may have led 

Table 1 Summary characteristics of people with any self-reported chronic pain (n = 60,594a), by levels of cognitive ability

a Frequencies are unweighted, and % are weighted
b The reported standardized mean difference for each variable is the maximum of all three pairwise standardized mean difference. Standardized mean differences 
between 0.2 and < 0.5, 0.5 and 0.8, and > 0.8 are considered small, medium, and large, respectively

Cognitive ability Standardized 
mean 
 differencebNo cognitive impairment 

(NCI) (n = 52,854) (n/%)a
Cognitive impairment 
(CI) (n = 6,381) (n/%)a

AD/ADRD (n = 1,359) (n/%)a

Race/ethnicity 0.12

 Asian 2563 (3.3) 269 (3.2) 46 (2.6)

 Black 9152 (9.6) 1509 (14.0) 304 (13.6)

 Latine 8144 (8.0) 1065 (10.1) 278 (10.5)

  Othersb 1162 (2.2) 215 (3.3) 38 (3.2)

 White 31,833 (76.9) 3323 (69.6) 693 (70.1)

Sex 0.19

 Female 30,911 (56.3) 3963 (59.6) 912 (66.0)

 Male 21,943 (43.8) 2418 (40.4) 447 (34.1)

Marital status 0.80

 Married 30,038 (60.6) 2073 (35.5) 457 (37.3)

 Divorced/widowed 18,797 (32.9) 3547 (54.1) 833 (58.9)

 Never married 4019 (6.5) 761 (10.4) 69 (3.8)

Education 0.32

 Less or equal to high school 37,607 (65.6) 5280 (78.5) 1181 (80.8)

 College/bachelor 11,195 (24.9) 881 (17.1) 130 (13.1)

 Masters/doctorate 4052 (9.5) 220 (4.4) 48 (6.1)

Insurance 0.79

 Private 31,877 (67.9) 2065 (40.6) 454 (42.1)

 Public 17,060 (26.4) 4002 (54.9) 902 (57.8)

 Uninsured 3917 (5.8) 314 (4.5)  < 5 (0.1)

Depression 0.53

 Yes 8286 (16.3) 2254 (36.9) 306 (22.7)

 No 44,568 (83.7) 4127 (63.1) 1053 (77.3)

Elixhauser Comorbidity Index, n (%) 0.33

 0 18,073 (35.3) 1618 (25.9) 310 (25.1)

 1 22,739 (42.2) 2439 (37.4) 551 (39.0)

 2 9129 (17.1) 1521 (23.9) 342 (24.5)

  ≥ 3 2913 (5.5) 803 (12.8) 156 (11.4)

Rurality 0.11

 Urban 43,092 (81.4) 5047 (79.0) 1026 (77.3)

 Rural 9762 (18.6) 1334 (21.0) 333 (22.7)

Region 0.07

 Northeast 8384 (17.9) 1026 (17.6) 173 (15.7)

 Midwest 11,408 (23.6) 1243 (21.4) 259 (22.3)

 South 20,733 (37.2) 2651 (38.7) 633 (40.4)

 West 12,329 (21.4) 1461 (22.4) 294 (21.7)

Age, years, mean (SD) 63.9 (9.6) 65.7 (11.6) 79.2 (7.5) 2.05

Income, $, mean (SD) $47,511.1 (45,374.6) $25,844.9 (29,460.6) $27,432.0 (26,285.5) 0.56
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Table 2 Unadjusted and adjusted OR with 95% CI for receipt of opioid, by chronic pain  typea,b,c,d

a Analyses applied survey weights to adjust for MEPS complex survey design
b In addition to the variables indicated above, models included region and survey year
c Individuals with diagnoses of cancer or opioid use disorder, prescriptions for methadone or buprenorphine, presence of proxy responses, or missing values for 
cognitive status or pain variables were excluded
d Opioids included prescriptions for codeine, hydrocodone, hydromorphone, levorphanol, meperidine, morphine, opium, oxycodone, oxymorphone, pentazocine, 
propoxyphene, tapentadol, butorphanol, fentanyl, nalbuphine, sufentanil, tramadol, and dihydrocodeine
e Chronic pain conditions were identified based on International Classification of Disease (ICD) 9/10 codes following the approach outlined by Mikoz and colleagues [20]

Any chronic pain (n = 60,594), odds 
ratio (95% CI)

Severe chronic pain (n = 36,996), odds 
ratio (95% CI)

Chronic pain ICD 9/10 diagnosese 
(n = 48,273), odds ratio (95% CI)

Unadjusted

 Cognitive status

  No cognitive impairment (NCI) 1 [reference] 1 [reference] 1 [reference]

  Cognitive impairment (CI) 1.876 (1.756–2.005) 1.392 (1.294–1.498) 1.987 (1.845–2.139)

  AD/ADRD 1.160 (0.991–1.358) 0.890 (0.748–1.059) 1.482 (1.251–1.757)

Adjusted

 Cognitive status

  No cognitive impairment (NCI) 1 [reference] 1 [reference] 1 [reference]

  Cognitive impairment (CI) 1.409 (1.306–1.519) 1.167 (1.074–1.269) 1.453 (1.336–1.580)

  AD/ADRD 1.229 (1.039–1.454) 1.132 (0.937–1.367) 1.477 (1.229–1.776)

  Age 0.978 (0.976–0.981) 0.973 (0.970–0.976) 0.980 (0.977–0.982)

 Race/ethnicity

  White 1 [reference] 1 [reference] 1 [reference]

  Asian 0.383 (0.328–0.447) 0.341 (0.278–0.417) 0.378 (0.316–0.453)

  Black 0.896 (0.840–0.955) 0.831 (0.770–0.898) 0.944 (0.879–1.013)

  Latine 0.651 (0.602–0.703) 0.601 (0.547–0.659) 0.658 (0.603–0.717)

  Others 1.267 (1.094–1.468) 1.135 (0.954–1.350) 1.124 (0.958–1.319)

 Sex

  Female 1 [reference] 1 [reference] 1 [reference]

  Male 0.948 (0.901–0.998) 0.896 (0.840–0.955) 1.061 (1.002–1.123)

 Marital status

  Married 1 [reference] 1 [reference] 1 [reference]

  Divorced/widowed 1.095 (1.036–1.157) 0.992 (0.928–1.061) 1.053 (0.991–1.118)

  Never married 0.918 (0.831–1.015) 0.871 (0.769–0.987) 0.893 (0.800–0.998)

  Income 0.942 (0.920–0.965) 0.973 (0.943–1.003) 0.904 (0.881–0.927)

 Education

  Less or equal to high school 1 [reference] 1 [reference] 1 [reference]

  College/bachelor 0.883 (0.829–0.941) 0.948 (0.874–1.029) 0.921 (0.860–0.987)

  Masters/doctorate 0.805 (0.727–0.893) 0.888 (0.770–1.025) 0.747 (0.669–0.834)

 Insurance

  Private 1 [reference] 1 [reference] 1 [reference]

  Public 1.295 (1.221–1.374) 1.188 (1.107–1.274) 1.310 (1.228–1.398)

  Uninsured 0.743 (0.663–0.833) 0.691 (0.602–0.793) 0.775 (0.680–0.884)

  Depression 1.503 (1.415–1.596) 1.432 (1.333–1.539) 1.518 (1.421–1.622)

 Elixhauser Comorbidity Index

  0 1 [reference] 1 [reference] 1 [reference]

  1 1.218 (1.146–1.294) 1.158 (1.072–1.250) 1.396 (1.305–1.493)

  2 1.635 (1.523–1.756) 1.495 (1.369–1.632) 1.814 (1.678–1.962)

   ≥ 3 2.339 (2.123–2.577) 2.060 (1.839–2.308) 2.574 (2.318–2.858)

 Rurality

  Urban 1 [reference] 1 [reference] 1 [reference]

  Rural 1.030 (0.966–1.098) 1.002 (0.927–1.082) 1.070 (0.997–1.149)

Region

  Northeast 1 [reference] 1 [reference] 1 [reference]

  Midwest 1.396 (1.281–1.521) 1.427 (1.284–1.587) 1.309 (1.194–1.435)

  South 1.470 (1.357–1.593) 1.456 (1.321–1.605) 1.481 (1.359–1.614)

  West 1.517 (1.389–1.656) 1.527 (1.371–1.700) 1.479 (1.347–1.625)
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clinicians to become more liberal in prescribing analge-
sics, including opioids, in people living with AD/ADRD 
in some settings [33, 34].

Another explanation might be that people living with 
AD/ADRD require more analgesics due to increased pain 
sensitivity from neuropathological changes impacting 
pain regions in the brain. A recent functional neuroimag-
ing study reported that in response to experimental pain, 
and when compared to cognitively normal controls, peo-
ple with mild to moderate AD/ADRD verbally reported 
more pain and displayed greater brain activation in the 
periaqueductal gray, a key brain region responsible for 
opioid modulation [33]. Similarly, emerging evidence 
suggests that individuals with vascular dementia may 
experience heightened pain affect or pain unpleasantness 
[35], and dementia with Lewy bodies has been associ-
ated with increased pain sensitivity [9]. This would sug-
gest that some populations in our sample who are being 
prescribed opioids might require higher levels of opioids 
to achieve similar analgesia relative to cognitively healthy 
adults, and it is plausible that our findings of people with 

CI and AD/ADRD receiving more opioid prescriptions in 
each chronic pain cohort reflect the need for more opioid 
to achieve adequate analgesia.

Another explanation could be that primary care pro-
viders are more likely to prescribe an opioid due to the 
clinical complexities of distinguishing pain symptoms 
from behavioral symptoms related to dementia. How-
ever, our results demonstrating that people living with 
AD/ADRD and experiencing severe pain—a population 
that may need more opioids to receive similar analgesia—
were no more likely to receive an opioid compared to 
people without cognitive impairment. This is potentially 
an important concern for clinicians who manage pain in 
people living with AD/ADRD, since this may be a popu-
lation that requires higher levels of analgesia.

Finally, the results of our analysis could in part be 
explained by opioids negatively impacting cognition. 
However, research on this hypothesis is mixed, with find-
ings showing opioids to be both protective [36] and pos-
sibly harmful [37, 38] on cognition. The cross-sectional 
data used in this study do not provide details about the 

Fig. 1 Adjusted predicted numbers of opioid prescriptions by cognitive status, stratified by chronic pain type

aAbbreviations: NCI, no cognitive impairment; CI, cognitive impairment; AD/ADRD, Alzheimer’s disease and Alzheimer’s disease and related 
dementias. bThe predicted number of opioid prescriptions were statistically significantly higher for people with CI compared to people with NCI 
and for people with AD/ADRD compared to people with NCI in the any chronic pain, severe chronic pain, and ICD-9/10 chronic pain diagnoses 
groups. The model adjusted for age, gender, race/ethnicity, marital status, education, income, health insurance, Elixhauser Comorbidity Index, 
depression, rural/urban status, region, and survey year and used MEPS complex survey weights. Statistically significant differences compared 
to NCI (reference group) are indicated with * (all p-values p  < 0.001). cIndividuals with diagnoses of cancer or opioid use disorder, prescriptions 
for methadone or buprenorphine, presence of proxy responses, or missing values for cognitive status or pain variables were excluded
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duration of cognitive impairment or opioid use. As a 
result, we could not determine the sequence of events 
between cognitive status and opioid use. The interplay 
between cognition, pain, and opioid use is complex, 
necessitating further studies to clarify these relationships 
and pathways. More research is needed to determine the 
impact of therapeutic short- and long-term exposure to 
opioids on risk for cognitive impairment and potential 
development of AD/ADRD as well as further investiga-
tion on the role of opioid receptor subtypes as therapeu-
tic targets for future treatments [39].

AD/ADRD and chronic pain are growing population 
health problems worldwide [40, 41], and chronic pain is a 
common comorbidity for people living with dementia [4]. 
Because research has demonstrated alterations in pain 
reporting among people even with mild dementia [42], 
and to better understand and improve pain management 
outcomes in these vulnerable adults, it is critical to exam-
ine opioid, and non-opioid, pain medication prescribing 
at different stages of disease progression. This should 
include people living with AD/ADRD who have lost the 
ability to verbally communicate living in both the com-
munity and residential settings since managing pain in 
this population provides additional complexities that may 
increase the risk of inequities in pain treatment.

Study limitations include the use of survey data that 
are subject to reporting biases and lack of information 
regarding the dose and duration of the prescription. 
Additional data limitations include that we are unable to 
ascertain the sequencing of cognitive ability and opioid 
prescriptions within a given survey year. Other limita-
tions include that our analysis examined only opioids and 
did not analyze or account for other pain-adjuvant medi-
cations. It is possible, for example, that individuals with 
AD/ADRD were more likely to receive behavioral health 
pain-adjuvant medications such as gabapentin. However, 
this would further call into questions the higher opioid 
levels observed in people living with AD/ADRD com-
pared to people with NCI. Furthermore, our measure of 
cognitive impairment was obtained through self-report 
and therefore assess the subjective experience of cogni-
tive decline. Studies have reported that while subjective 
cognitive decline is a predictor of developing AD/ADRD 
[43, 44], it can also indicate non-neurogenerative disease, 
such as depression and anxiety [45]. Since this analysis 
excluded individuals who required a proxy to complete 
the MEPS, our results cannot be generalized to indi-
viduals with advanced AD/ADRD. Ensuring the validity 
and reliability of survey responses in advanced cogni-
tive impairment is challenging, and likewise, differences 
between self- and proxy-reported answers potentially 

present response biases. Finally, it was beyond the scope 
of this analysis to examine if subtypes of dementia were 
associated with analgesic medications received.

Strengths of this study are the use of nationally repre-
sentative data, the inclusion of communicative people 
living with different stages of cognitive impairment, and 
the use of multiple chronic pain measures from ques-
tionnaires and diagnosis code data that show the consist-
ency of our results across pain measures and support the 
robustness of our findings.

Conclusions
Our results highlight the need for evidence-based pain 
treatment across mild to moderate levels of cognitive 
impairment and AD/ADRD so that pain management 
recommendations are available to guide clinical practice. 
Because pain treatment practices are continuing to evolve 
in people living with AD/ADRD, and because managing 
pain and behavioral symptoms in people with cognitive 
impairment is challenging for clinicians, further research 
focusing on pain prevalence, pain assessment, and pain 
management in people across the cognitive spectrum and 
by dementia subtype is urgently needed to help improve 
quality of life in people living with cognitive impairment 
or AD/ADRD.

Abbreviations
AD/ADRD  Alzheimer’s disease and Alzheimer’s disease and related dementia
CI  Cognitive impairment
ICD  International Classification of Diseases
MEPS  Medical Expenditure Panel Survey
NCI  No cognitive impairment
OR  Odds ratio

Acknowledgements
Not applicable.

Authors’ contributions
Concept and design: UM and TBM. Data analysis: KMK. Interpretation of the data: 
UM, KMK, ZZ, and TBM. Drafting of the manuscript: UM, KMK, and TBM. Critical revi-
sions: UM, KMK, ZZ, and TBM. All authors read and approved the final manuscript.

Funding
Dr. Muench received salary support from NIH/NIA 3P01AG066605-03S1. Dr. 
Kim acknowledges funding from the Stanford Nurse Alumnae Legacy Grant 
and The National Center for Advancing Translational Sciences of the National 
Institutes of Health (Award Number KL2TR003143). Dr. Monroe received 
salary support from NIH/NIA R01AG061325 and R01AG059861. Dr. Zimmer 
acknowledges funding from NIH/NIA R01AG065351 and the Social Sciences 
and Humanities Research Council of Canada through the Canada Research 
Chairs program.

Availability of data and materials
The data that support the findings of this study are available from the Agency 
for Healthcare Research and Quality (AHRQ) [46], but restrictions apply to the 
availability of these data, which were used under license for the current study, 
and so are not publicly available. Researchers can apply for the restricted data 
with AHRQ.



Page 8 of 9Muench et al. BMC Medicine          (2023) 21:446 

Declarations

Ethics approval and consent to participate
The study was determined to exempt non-human subjects by the University 
of California, San Francisco.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Social and Behavioral Sciences, School of Nursing, University 
of California, 490 Illinois St., Floor 12, Box 0612, San FranciscoSan Francisco, 
CA 94143, USA. 2 Philip R. Lee Institute for Health Policy Studies, School 
of Medicine, University of California, San Francisco, USA. 3 Healthforce Center, 
University of California, San Francisco, San Francisco, USA. 4 Office of Research 
Patient Care Services, Stanford Health Care, Stanford, USA. 5 Clinical Excel-
lence Research Center, School of Medicine, Stanford University, Stanford, USA. 
6 Global Aging and Community Initiative and Department of Family Studies 
& Gerontology, Mount Saint Vincent University, Halifax, Canada. 7 Center 
for Healthy Aging Self-Management, and Complex Care, College of Nursing, 
The Ohio State University, Columbus, USA. 

Received: 15 June 2023   Accepted: 25 October 2023

References
 1. Nichols E, Steinmetz JD, Vollset SE, Fukutaki K, Chalek J, Abd-Allah F, et al. 

Estimation of the global prevalence of dementia in 2019 and forecasted 
prevalence in 2050: an analysis for the Global Burden of Disease Study 
2019. Lancet Public Health. 2022;7(2):e105–25.

 2. Goldberg DS, McGee SJ. Pain as a global public health priority. BMC 
Public Health. 2011;11:770.

 3. Barry HE, Parsons C, Passmore AP, Hughes CM. Exploring the preva-
lence of and factors associated with pain: a cross-sectional study of 
community-dwelling people with dementia. Health Soc Care Commun. 
2016;24(3):270–82.

 4. Cao S, Fisher DW, Yu T, Dong H. The link between chronic pain and Alzhei-
mer’s disease. J Neuroinflammation. 2019;16(1):204.

 5. Husebo BS, Strand LI, Moe-Nilssen R, BorgeHusebo S, Aarsland D, 
Ljunggren AE. Who suffers most? Dementia and pain in nursing home 
patients: a cross-sectional study. J Am Med Dir Assoc. 2008;9(6):427–33.

 6. Achterberg WP, Gambassi G, Finne-Soveri H, Liperoti R, Noro A, Frijters 
DHM, et al. Pain in European long-term care facilities: cross-national study 
in Finland Italy and the Netherlands. Pain. 2010;148(1):70–4.

 7. Hunt LJ, Covinsky KE, Yaffe K, Stephens CE, Miao Y, Boscardin WJ, et al. Pain in 
community-dwelling older adults with dementia: results from the National 
Health and Aging Trends Study. J Am Geriatr Soc. 2015;63(8):1503–11.

 8. Husebo BS, Achterberg W, Flo E. Identifying and managing pain in people 
with Alzheimer’s disease and other types of dementia: a systematic 
review. CNS Drugs. 2016;30(6):481–97.

 9. van Kooten J, Binnekade TT, van der Wouden JC, Stek ML, Scherder EJ, 
Husebø BS, et al. A review of pain prevalence in Alzheimer’s, vascular, 
frontotemporal and Lewy body dementias. Dement Geriatr Cogn Disord. 
2016;41(3–4):220–32.

 10. Monroe TB, Carter MA. A retrospective pilot study of African-American 
and Caucasian nursing home residents with dementia who died from 
cancer. J Pain Symptom Manage. 2010;40(4): e1.

 11. Monroe TB, Parish A, Mion LC. Decision factors nurses use to assess 
pain in nursing home residents with dementia. Arch Psychiatr Nurs. 
2015;29(5):316–20.

 12. Morrison RA, Jesdale BM, Dubé CE, Nunes AP, Bova CA, Liu SH, et al. Dif-
ferences in staff-assessed pain behaviors among newly admitted nursing 
home residents by level of cognitive impairment. Dement Geriatr Cogn 
Disord. 2020;49(3):243–51. https:// doi. org/ 10. 1159/ 00050 8096.

 13. Husebo BS, Kunz M, Achterberg WP, Lobbezoo F, Kappesser J, Tudose C, 
et al. Pain Assessment and Treatment Challenges in Patients with Demen-
tia. 1This article is a modified version of the article “Pain in patients with 
dementia: an overview of pain assessment and treatment challenges” 
that will be printed in the Journal of Norsk Epidemiologi. Zeitschrift für 
Neuropsychologie. 2012;23(4):237–46.

 14. Monroe T, Carter M, Feldt K, Tolley B, Cowan RL. Assessing advanced 
cancer pain in older adults with dementia at the end-of-life. J Adv Nurs. 
2012;68(9):2070–8.

 15. Wang J, Cheng Z, Kim Y, Yu F, Heffner KL, Quiñones-Cordero MM, et al. 
Pain and the Alzheimer’s disease and related dementia spectrum in 
community-dwelling older Americans: a nationally representative study. J 
Pain Symptom Manage. 2022;63(5):654–64.

 16. Growdon ME, Gan S, Yaffe K, Steinman MA. Polypharmacy among older 
adults with dementia compared with those without dementia in the 
United States. J Am Geriatr Soc. 2021;69(9):2464–75.

 17. Levy B, Paulozzi L, Mack KA, Jones CM. Trends in opioid analgesic–prescrib-
ing rates by specialty, U.S., 2007–2012. Am J Prev Med. 2015;49(3):409–13.

 18. Guy GP, Zhang K. Opioid prescribing by specialty and volume in the U.S. 
Am J Prev Med. 2018;55(5):e153–5.

 19. Agency for Healthcare Research and Quality (AHRQ). Data overview. Medi-
cal Expenditure Panel Survey Data Overview. Available from: https:// meps. 
ahrq. gov/ mepsw eb/ data_ stats/ data_ overv iew. jsp. Accessed 2 June 2023.

 20. Mikosz CA, Zhang K, Haegerich T, Xu L, Losby JL, Greenspan A, et al. 
Indication-specific opioid prescribing for US patients with Medicaid or 
private insurance, 2017. JAMA Netw Open. 2020;3(5):e204514–e204514.

 21. Austin PC. Using the standardized difference to compare the prevalence 
of a binary variable between two groups in observational research. Com-
mun Stat Simul Comput. 2009;38(6):1228–34.

 22. Ferrell BA. Pain evaluation and management in the nursing home. Ann 
Intern Med. 1995;123(9):681.

 23. Ferrell BA, Ferrell BR, Rivera L. Pain in cognitively impaired nursing home 
patients. J Pain Symptom Manage. 1995;10(8):591–8.

 24. Ferrell BA, Ferrell BR, Osterweil D. Pain in the nursing home. J Am Geriatr 
Soc. 1990;38(4):409–14.

 25. Shega JW, Hougham GW, Stocking CB, Cox-Hayley D, Sachs GA. Pain in 
community-dwelling persons with dementia: frequency, intensity, and 
congruence between patient and caregiver report. J Pain Symptom Man-
age. 2004;28(6):585–92.

 26. Morrison RS, Siu AL. A comparison of pain and its treatment in advanced 
dementia and cognitively intact patients with hip fracture. J Pain Symp-
tom Manage. 2000;19(4):240–8.

 27. Bernabei R, Gambassi G, Lapane K, Landi F, Gatsonis C, Dunlop R, 
et al. Management of pain in elderly patients with cancer. JAMA. 
1998;279(23):1877–82.

 28. Monroe TB, Carter MA, Feldt KS, Dietrich MS, Cowan RL. Pain and hospice 
care in nursing home residents with dementia and terminal cancer. 
Geriatr Gerontol Int. 2013;13(4):1018–25.

 29. Hadjistavropoulos T, Herr K, Turk DC, Fine PG, Dworkin RH, Helme R, et al. 
An Interdisciplinary expert consensus statement on assessment of pain 
in older persons. Clin J Pain. 2007;23(Supplement 1):S1–43.

 30. Herr K, Coyne PJ, Key T, Manworren R, McCaffery M, Merkel S, et al. Pain 
assessment in the nonverbal patient: position statement with clinical 
practice recommendations. Pain Manag Nurs. 2006;7(2):44–52.

 31. Herr K, Coyne PJ, Ely E, Gélinas C, Manworren RCB. Pain assessment in 
the patient unable to self-report: clinical practice recommendations 
in support of the ASPMN 2019 Position Statement. Pain Manag Nurs. 
2019;20(5):404–17.

 32. Herr K, Bursch H, Ersek M, Miller LL, Swafford K. Use of pain-behavioral 
assessment tools in the nursing home: expert consensus recommenda-
tions for practice. J Gerontol Nurs. 2010;36(3):18–29.

 33. Achterberg W, Lautenbacher S, Husebo B, Erdal A, Herr K. Pain in demen-
tia. Pain Rep. 2019;5(1): e803.

 34. Wei YJJ, Schmidt S, Chen C, Fillingim RB, Reid MC, DeKosky S, et al. Quality 
of opioid prescribing in older adults with or without Alzheimer disease 
and related dementia. Alz Res Ther. 2021;13(1):78.

 35. Beach PA, Humbel A, Dietrich MS, Bruehl S, Cowan RL, Moss KO, et al. A 
cross-sectional study of pain sensitivity and unpleasantness in people 
with vascular dementia. Pain Med. 2021;23(7):1231–8. https:// doi. org/ 10. 
1093/ pm/ pnab3 27.

https://doi.org/10.1159/000508096
https://meps.ahrq.gov/mepsweb/data_stats/data_overview.jsp
https://meps.ahrq.gov/mepsweb/data_stats/data_overview.jsp
https://doi.org/10.1093/pm/pnab327
https://doi.org/10.1093/pm/pnab327


Page 9 of 9Muench et al. BMC Medicine          (2023) 21:446  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 36. Cui J, Wang Y, Dong Q, Wu S, Xiao X, Hu J, et al. Morphine protects against 
intracellular amyloid toxicity by inducing estradiol release and upregula-
tion of Hsp70. J Neurosci. 2011;31(45):16227–40.

 37. Svensson AL, Bucht N, Hallberg M, Nyberg F. Reversal of opiate-induced 
apoptosis by human recombinant growth hormone in murine foetus 
primary hippocampal neuronal cell cultures. Proc Natl Acad Sci USA. 
2008;105(20):7304–8.

 38. Cao M, Liu F, Ji F, Liang J, Liu L, Wu Q, et al. Effect of c-Jun N-terminal 
kinase (JNK)/p38 mitogen-activated protein kinase (p38 MAPK) in 
morphine-induced tau protein hyperphosphorylation. Behav Brain Res. 
2013;237:249–55.

 39. Tanguturi P, Streicher JM. The role of opioid receptors in modulating 
Alzheimer’s disease. Front Pharmacol. 2023;14:1056402.

 40. Zimmer Z, Zajacova A. Persistent, consistent, and extensive: the trend of 
increasing pain prevalence in older Americans. J Gerontol B Psychol Sci 
Soc Sci. 2020;75(2):436–47.

 41. Zimmer Z, Fraser K, Grol-Prokopczyk H, Zajacova A. A global study of 
pain prevalence across 52 countries: examining the role of country-level 
contextual factors. Pain. 2022;163(9):1740.

 42. Monroe TB, Misra SK, Habermann RC, Dietrich MS, Cowan RL, Simmons SF. 
Pain reports and pain medication treatment in nursing home residents 
with and without dementia. Geriatr Gerontol Int. 2014;14(3):541–8.

 43. Slot RER, Sikkes SAM, Berkhof J, Brodaty H, Buckley R, Cavedo E, et al. 
Subjective cognitive decline and rates of incident Alzheimer’s dis-
ease and non-Alzheimer’s disease dementia. Alzheimers Dement. 
2019;15(3):465–76.

 44. Mitchell AJ, Beaumont H, Ferguson D, Yadegarfar M, Stubbs B. Risk 
of dementia and mild cognitive impairment in older people with 
subjective memory complaints: meta-analysis. Acta Psychiatr Scand. 
2014;130(6):439–51.

 45. Zlatar ZZ, Muniz M, Galasko D, Salmon DP. Subjective cognitive decline 
correlates with depression symptoms and not with concurrent objective 
cognition in a clinic-based sample of older adults. J Gerontol B Psychol 
Sci Soc Sci. 2018;73(7):1198–202.

 46. Agency for Healthcare Research and Quality (AHRQ). Medical Expenditure 
Panel Survey home. Available from: https:// meps. ahrq. gov/ mepsw eb/ 
index. jsp.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://meps.ahrq.gov/mepsweb/index.jsp
https://meps.ahrq.gov/mepsweb/index.jsp

	The association between cognitive ability and opioid prescribing in vulnerable older adults with chronic pain in ambulatory care: a secondary data analysis using the Medical Expenditure Panel Survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Data and study design
	Measures
	Sample
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


