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Abstract
Background and Objective Pain is highly prevalent among older people, and treatment is complicated because of comor-
bidities and polypharmacy. Among people with major neurocognitive disorder additional difficulties might arise. The aim 
of this study was to describe analgesic drug use in 2012 and 2017 and associated factors among older people with major 
neurocognitive disorder.
Methods In this register-based study, the Swedish Dementia Registry and the Swedish Prescribed Drug Register were 
combined in order to obtain data regarding analgesic drug use among older people with major neurocognitive disorder. One 
or more filled prescriptions during the timeframe of 6 months (1 July–31 December 2012 and 1 July–31 December 2017) 
defined drug use during the respective period. A comparison between 2012 and 2017 was made, including a total of 56,101 
people (20,889 and 35,212 respectively) with a mean age of 81.9 and 82.7 years, respectively.
Results The overall use of analgesic drugs increased significantly from 41.6% of individuals to 46.0% between the years 
2012 and 2017. Users of opioid analgesics (15.2% vs 17.3%) and paracetamol (37.0% vs 42.3%) increased, while the users 
of non-steroidal anti-inflammatory drugs (4.9% vs 2.7%) declined between the two data collections. Multiple logistic regres-
sion analyses were performed for different drugs and drug classes, and it was found that the use of opioids and paracetamol 
was associated with older age and a longer time since diagnosis. In contrast, non-steroidal anti-inflammatory drugs were 
associated with younger age and a shorter time since diagnosis.
Conclusions The results indicate that on a population level, pharmacological drug treatment has changed in line with 
guidelines between 2012 and 2017, with an increase in paracetamol and strong opioids and a decrease in non-steroidal anti-
inflammatory drugs and tramadol. The relatively high prevalence of opioids warrants concern given the significant risk of 
adverse effects among older people with major neurocognitive disorder.
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Key Points 

Pharmacological pain treatment was common among 
older people with major neurocognitive disorder in both 
2012 and 2017.

The use of strong opioids to treat pain reflects guidelines, 
but the rather high prevalence found among older people 
in this study raises concern.

1 Introduction

Pain is a common condition among older people. Between 
25 and 93% of older people report chronic pain, where the 
higher percentages refer to people living in nursing homes 
[1]. Chronic pain in older people has been found to impair 
quality of life and to increase sleep disturbances [2, 3]. In 
addition, common conditions among older people such as 
depression and immobility are associated with the occur-
rence of pain [4, 5].

Treating pain among older people is complicated because 
of comorbidities and polypharmacy [6, 7], and among peo-
ple with major neurocognitive disorder (NCD) additional 
difficulties might arise. Because of the modified expression 
of pain [8] and limitations in the ability to communicate, the 
risk of inadequate treatment among older people with major 
NCD is high [9, 10]. Nevertheless, assessment of pain and 
pain treatment among people with major NCD is essential, 
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as undiagnosed and inadequate pain treatment has been asso-
ciated with increased use of healthcare services [11] and 
with neuropsychiatric symptoms such as aggression among 
this group of people [12].

Hip and knee osteoarthritis and vertebral compression are 
mainly nociceptive pain conditions common among older 
people [13, 14]. Pharmacological treatment regarding this 
type of pain includes opioids, paracetamol, and non-steroidal 
anti-inflammatory drugs (NSAIDs). Because of age-associ-
ated physiological changes such as changes in metabolism 
and elimination of drugs, as well as altered sensitivity to 
drugs, changes in the effects of drugs might occur. These 
changes increase the risk of adverse effects, and analgesic 
drugs such as NSAIDs have been associated with gastroin-
testinal bleeding, acute renal failure, and heart failure [15, 
16], and opioids have been linked to falls, sedation, and cog-
nitive impairment [17, 18], especially in the treatment of 
older people. The use of analgesic drugs is extensive among 
older people in Sweden, and these are among the most fre-
quently used drug classes among people aged 75 years or 
older with polypharmacy [19]. Opioids and other analgesic 
drugs are also frequently prescribed in nursing homes, where 
a majority have cognitive impairment [20].

We used the Swedish Dementia Registry (SveDem) to 
collect data regarding registered people with major NCD. 
This registry started in 2007, and by the end of 2019 more 
than 89,000 people were registered [21]. Through record 
linkage with the Swedish Prescribed Drug Register, we 
obtained information regarding analgesic drug use in a large 
population of people with major NCD. The aim of this study 
was therefore to describe analgesic drug use in 2012 and 
2017 and associated factors among older people with major 
NCD.

2  Methods

2.1  Study Population

In this register-based study, the SveDem and the Swedish 
Prescribed Drug Register were combined. Included in the 
study were people aged ≥ 65 years and registered in Sve-
Dem. The Swedish Cause of Death Register was used to 
select people who were alive in the respective time periods. 
Two cross-sectional samples were collected from the data-
set, one with people with diagnosis dates no later than 30 
June, 2012 and alive on 31 December, 2012 (n = 20,889), 
and one with people with diagnosis dates no later than 30 
June, 2017 and alive on 31 December, 2017 (n = 35,212). 
Data regarding filled prescriptions for analgesic drugs were 
collected for the periods 1 July–31 December 2012 and 1 
July–31 December 2017.

2.2  Definitions

One or more filled prescriptions during the timeframe of 6 
months (1 July–31 December 2012 and 1 July–31 December 
2017) defined drug use during the respective period. Analge-
sics were classified according to the Anatomical Therapeutic 
Chemical Classification System as analgesic drugs (N02 + 
M01A), with the subgroups of opioid analgesics (N02A); 
paracetamol (N02BE); and NSAIDs (M01A). Glucosamine 
(M01AX05) was excluded from the NSAID (M01A) cat-
egory. Migraine medications (N02C) were excluded from 
this study. In this study, strong opioids comprised morphine, 
oxycodone, ketobemidone, fentanyl, and tapentadol. In 
Sweden, buprenorphine is used in pain management almost 
exclusively as a low-dose transdermal patch formulation and 
is therefore not classified as a strong opioid in this study.

2.3  Data Analysis

Comparisons between 2012 and 2017 were made using the 
Chi-square test and t-test when appropriate. To analyze the 
associations between analgesic drugs and year, we applied 
a simple logistic regression analysis. To investigate associa-
tions between analgesic drugs and different factors, a multi-
ple regression model was used. In this model, the following 
drugs and drug classes were analyzed: analgesic drugs (N02 
+ M01A), opioid analgesics (N02A), tramadol (N02AA01), 
paracetamol (N02BE); and NSAIDs (M01A). The model 
had the analgesic drug/drug class as the dependent variable 
and included the continuous variables age, years since diag-
nosis and baseline Mini-Mental State Examination (MMSE) 
score, and the categorical variables sex and year of investi-
gation (2012 or 2017) as independent variables.

IBM SPSS Statistics version 26 and SAS Enterprise 
Guide 7.1 were used for all handling, calculations, and anal-
yses of the data. We considered p values < 0.05 significant 
for all statistical tests, and odds ratios were calculated with 
95% confidence intervals.

2.4  Ethics Approval

The study was approved by the Regional Ethical 
Review Board in Umeå, Sweden (registration number 
2017-256-31M).

3  Results

The characteristics of the samples are presented in Table 1. 
There was a difference in age and years since diagnosis 
between the years 2012 and 2017, and in addition, there was 
a difference between the prevalence of different subtypes of 
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major NCD, for example, Alzheimer’s disease with early and 
late onset and vascular dementia.

Drug use in 2012 and 2017 is presented in Table 2. The 
overall use of analgesic drugs significantly increased from 
41.6 to 46.0% of the individuals between the data collections 
(p < 0.001). Opioid analgesics increased from 15.2 to 17.3% 
(p < 0.001). The most commonly used opioid analgesic was 
oxycodone in both years. Strong opioids increased from 9.1 
to 12.8% (p < 0.001). Tramadol decreased significantly from 
1.8 to 0.3% (p < 0.001). Paracetamol increased from 37.0 to 
42.3% (p < 0.001) and the use of NSAIDs declined from 4.9 
to 2.7% (p < 0.001). Among NSAIDs, diclofenac was most 
commonly used in 2012, and ibuprofen was most commonly 
used in 2017. The number of people using both opioids and 
paracetamol was 2539 (12.2%) in 2012 and 5048 (14.3%) in 
2017 (p < 0.001).

Multiple logistic regression analyses were performed for 
the following drugs and drug classes: analgesic drugs (N02 
+ M01A), opioid analgesics (N02A), tramadol (N02AA01), 
paracetamol (N02BE), and NSAIDs (M01A) (Table 3). 
Filled prescriptions for overall analgesic drugs were posi-
tively associated with year 2017 (compared to year 2012), 
female sex, older age, lower baseline MMSE, and a longer 
time since diagnosis.

Female sex was associated with the use of all subclasses 
and drugs, except tramadol. Older age and a longer time 
since diagnosis were associated with the use of opioids and 
paracetamol, while younger age and a shorter time since 
diagnosis were associated with tramadol and NSAIDs. The 
use of NSAIDs was associated with a higher MMSE score, 

while in contrast, the use of opioids and paracetamol was 
associated with a lower MMSE score.

The proportions of the total study population using anal-
gesic drugs among different subtypes of major NCD are pre-
sented in Table 4. The use of overall analgesic drugs varied 
from 32.9% in AD with early onset to 50.1% in Parkinson’s 
disease dementia. The use of all analgesic subgroups was 
lowest among people with AD with early onset except for 
tramadol and NSAIDs, where the use of NSAIDs was the 
highest of all subtypes of major NCD. The other Anatomical 
Therapeutic Chemical subgroups demonstrated less varia-
tion between different types of major NCD. The proportions 
of analgesics in different NCD subtypes in 2012 and 2017 
separately are presented in the Supplementary Appendix 
(Tables A1 and A2).

4  Discussion

In this study, we found that the use of analgesic drugs 
increased from 42 to 46% between 2012 and 2017. This 
prevalence is lower than the prevalence of people using 
analgesic drugs in Swedish nursing homes in 2013 (66%), 
and the prevalence found in Norwegian nursing homes in 
2011 (58%) [20, 22]. The fact that these studies were per-
formed exclusively among people living in nursing homes, 
unlike the present study that includes both home-living and 
people living in nursing homes, might partly explain the dif-
ferences. These studies also included both people with and 
without major NCD. There has been a concern that pain may 
be underdiagnosed in people with major NCD, and studies 

Table 1  Basic characteristics of the studied samples

AD Alzheimer’s disease, DLB dementia with Lewy bodies, MMSE Mini-Mental State Examination, PDD Parkinson’s disease dementia, SD 
standard deviation, VaD vascular dementia
a Missing information in 1663 (2012) and 1590 (2017) cases

2012 2017 P value

Total number of people, n 20,889 35,212
Women, n (%) 12,801/20,866 (61.3) 21,746/35,202 (61.8) 0.254
Age, mean ± SD 81.9 ± 6.5 82.7 ± 6.6 < 0.001
AD with early onset, n (%) 477 (2.3) 683 (1.9) 0.006
AD with late onset, n (%) 6438 (30.8) 11569 (32.9) < 0.001
Mixed AD and VaD, n (%) 3728 (17.8) 6470 (18.4) 0.117
VaD, n (%) 3506 (16.8) 6325 (18.0) < 0.001
DLB, n (%) 392 (1.9) 605 (1.7) 0.170
PDD, n (%) 291 (1.4) 444 (1.3) 0.183
Frontotemporal dementia, n (%) 247 (1.2) 445 (1.3) 0.399
Unspecified, n (%) 5356 (25.6) 7796 (22.1) < 0.001
Other dementia type, n (%) 454 (2.2) 875 (2.5) 0.019
Years since diagnosis, mean ± SD 1.7 ± 1.3 3.0 ± 2.2 < 0.001
Baseline MMSE  scorea, mean ± SD 21.5 ± 4.9 21.5 ± 4.7 0.755
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performed further back in time show a generally lower use 
of analgesics in people with major NCD compared with 
those without [23–25]. However, other, more recent stud-
ies have found that people with major NCD were no less 
likely to receive analgesics compared to those without [20, 
22, 26]. These results could indicate changed prescription 
patterns and a greater awareness of analgesic use in people 
with major NCD. It is not possible to draw any conclusions 
regarding inequality between people with and without major 
NCD based on the results in this study. Further, information 
about pain was not available in the registry, which means 
that we cannot draw any conclusions about the appropriate-
ness of analgesic prescribing in the individual person. How-
ever, unlike many other studies, the present study includes 
a large population, including people with major NCD only. 
On a population level, it might therefore be possible to draw 
the conclusion that the increase in strong opioids and par-
acetamol, and the decrease in NSAIDs and tramadol reflect 
current recommendations for the treatment of the pain in 
fragile older people [18, 27].

The increase of opioids (with the exception of the weak 
opioid tramadol) found in this study is in accordance with 
previous studies that show a high prevalence of these drugs 
among people with major NCD [26, 28]. The use of opioids 

to treat pain admittedly reflects guidelines among older peo-
ple [27], but the rather high prevalence found in this study 
raises concern. Almost one in five in our study population 
were prescribed opioids, and in line with other studies, the 
use was associated with older age [26] and with a lower 
MMSE score and a longer time since diagnosis. Of note, 
opioids are associated with adverse reactions that increase 
with age, frailty, and major NCD [29]. Strong opioids com-
prised the majority of opioids used in our study, with the 
most prevalent being oxycodone both years. Buprenorphine, 
a partial agonist/antagonist, has become increasingly pre-
scribed to people with major NCD [30], and in our study, 
28% of those taking opioids were using this drug in 2017. 
Buprenorphine that is administered as a transdermal patch 
formulation might be an alternative in, for example, people 
with non-adherence or swallowing difficulties. Buprenor-
phine has been well tolerated in elderly patients in general, 
with a low risk of serious adverse events [31]. However, 
poor tolerability and an increased risk of psychiatric and 
neurological adverse events have been found among people 
with major NCD using buprenorphine [32]. These adverse 
events might be interpreted as neuropsychiatric symptoms 
and might not be recognized [33].

Table 2  Analgesic drug use in 2012 and 2017

NSAID non-steroidal anti-inflammatory drug
Only drugs with a prevalence ≥ 0.1% are presented separately

2012 2017 Odds ratio 95% confidence interval P value

All people, n 20,889 35,212
Analgesic drugs (N02 + M01A), n (%) 8695 (41.6) 16,193 (46.0) 1.194 1.153–1.236 < 0.001
Opioid analgesics (N02A), n (%) 3165 (15.2) 6093 (17.3) 1.172 1.118–1.228 < 0.001
 Morphine 826 (4.0) 1317 (3.7)
 Morphine with spasmolytics 18 (0.1) 28 (0.1)
 Oxycodone 877 (4.2) 2847 (8.1)
 Ketobemidone 45 (0.2) 42 (0.1)
 Fentanyl 380 (1.8) 689 (2.0)
 Tapentadol 7 (0.0) 37 (0.1)
 Buprenorphine 810 (3.9) 1695 (4.8)
 Codeine 525 (2.5) 388 (1.1)
 Tramadol (N02AA01) 367 (1.8) 114 (0.3) 0.182 0.147–0.224 < 0.001

Paracetamol (N02BE), n (%) 7732 (37.0) 14,898 (42.3) 1.248 1.205–1.293 < 0.001
NSAID (M01A), n (%) 1024 (4.9) 941 (2.7) 0.533 0.487–0.583 < 0.001
 Diclofenac 379 (1.8) 145 (0.4)
 Ibuprofen 253 (1.2) 243 (0.7)
 Naproxen 264 (1.3) 383 (1.1)
 Ketoprofen 42 (0.2) 38 (0.1)
 Dexibuprofen 34 (0.2) 21 (0.1)
 Celecoxib 25 (0.1) 23 (0.1)
 Etoricoxib 50 (0.2) 99 (0.3)
 Nabumeton 24 (0.1) 15 (0.0)
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Another adverse reaction associated with opioids in gen-
eral is constipation, and concomitant laxatives are not always 
prescribed [34]. This is of particular importance among peo-
ple with major NCD who might have difficulty detecting and 
communicating problems such as constipation. In conclu-
sion, prescribing opioids in people with major NCD should 

be based on a careful risk-benefit evaluation and followed by 
a continuous assessment of efficacy and side effects.

The increase and generally high prevalence of paracet-
amol found in this study is consistent with evidence and 
guidelines that suggest that paracetamol is effective and 
safe and is therefore proposed as a first-line therapy for pain 
relief in those with major NCD [35, 36]. It is important to 
be observant, however, of the increased risk of bleeding 
with concomitant treatment with warfarin (this applies to 
continuous treatment with paracetamol in doses above 2 g/
day) [37]. The decrease in NSAIDs and tramadol from an 
already low level is in line with previous research [20] and 
is in accordance with guidelines [18, 27]. The association 
with an increased risk of potentially serious adverse events 
especially regarding NSAIDs is well known, and these medi-
cations should therefore be avoided [18, 38]. Of interest is 
the transition from diclofenac to naproxen and ibuprofen, 
which probably depends on the environmental issues con-
cerning diclofenac [39]. Younger age, a shorter time since 
diagnosis, and higher MMSE were associated with the use 
of both NSAIDs and tramadol, which can be interpreted as 
physicians being restrictive in prescribing these drugs to 
fragile people.

The distribution of different analgesic drugs and drug 
classes among different major NCD subtypes is quite dif-
ficult to interpret. Research indicates that different NCD 
subtypes may experience pain differently [33]. People with 
Alzheimer’s disease and vascular dementia seem to have 
an augmented vulnerability to pain [33], while people with 
frontotemporal dementia might have an increased pain 
threshold [40]. Although no pain diagnoses were available 
in our study, the prevalence of overall analgesic drugs and 
all drug classes were among the lowest in people with fron-
totemporal dementia compared with other NCD subtypes, 
and thus were in line with this reasoning.

One of the strengths of this study is that we used registry-
based data, which means that we were able to investigate 
drug use among a well-defined large group of people with 
major NCD. In the study, we used data on filled prescrip-
tions, which gives an overview of the use of analgesic drugs. 
However, we did not have any information about how the 
people used these medications, and we only considered if a 
prescription was filled according to our definition. Further, 
we did not have information of the prevalence of pain in 
the population, or if this changed between the years, which 
might have affected the need for pharmacological pain treat-
ment. Another limitation in this study is that we were not 
able to distinguish between home-living people and people 
living in nursing homes, which complicates the comparisons 
with other studies.

Table 3  Multiple logistic regression analysis of factors associated 
with different drugs/drug classes

MMSE Mini-Mental State Examination, NSAID non-steroidal anti-
inflammatory drugs
a Reference category year 2012
b Data were missing for 3253 individuals

Odds ratio 95% confidence 
interval

P value

Analgesic drugs
 Year  2017a 1.057 1.017–1.098 0.005
 Female sex 1.487 1.434–1.543 < 0.001
 Older age 1.039 1.036–1.042 < 0.001
  MMSEb 0.970 0.966–0.973 < 0.001
 Years since diag-

nosis
1.091 1.081–1.101 < 0.001

Opioid analgesics
 Year  2017a 1.053 1.000–1.110 0.051
 Female sex 1.558 1.480–1.640 < 0.001
 Older age 1.029 1.026–1.033 < 0.001
  MMSEb 0.973 0.968–0.978 < 0.001
 Years since diag-

nosis
1.076 1.063–1.088 < 0.001

Tramadol
 Year  2017a 0.211 0.168–0.265 < 0.001
 Female sex 1.242 1.019–1.515 0.032
 Older age 0.965 0.951–0.979 < 0.001
  MMSEb 1.013 0.923–1.033 0.223
 Years since diag-

nosis
0.931 0.875–0.992 0.026

Paracetamol
 Year  2017a 1.116 1.073–1.161 < 0.001
 Female sex 1.471 1.417–1.527 < 0.001
 Older age 1.045 1.042–1.048 < 0.001
  MMSEb 0.970 0.966–0.973 < 0.001
 Years since diag-

nosis
1.078 1.068–1.088 < 0.001

NSAID
 Year  2017a 0.599 0.543–0.661 < 0.001
 Female sex 1.236 1.121–1.364 < 0.001
 Older age 0.953 0.946–0.960 < 0.001
  MMSEb 1.043 1.032–1.054 < 0.001
 Years since diag-

nosis
0.946 0.921–0.972 < 0.001
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5  Conclusions

The results indicate that on a population level, pharmaco-
logical drug treatment has changed in line with guidelines 
between 2012 and 2017, with an increase in paracetamol 
and strong opioids and a decrease in NSAIDs and trama-
dol. The relatively high prevalence of opioids warrants 
concern given the significant risk of adverse effects among 
older people with major NCD.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40266- 021- 00897-9.
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