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Abstract

Objectives: Central nervous system depressant medica-
tions (CNSD) including benzodiazepines, z-hypnotics and
opioids are regularly prescribed for the older patient. These
medications are linked to dependence and associated with
severe side effects in some older patients. Consensus rec-
ommendations for this group suggest limiting their use. We

have recently described a high proportion of long-term
CNSD use and dependence among older in-hospital pa-
tients. In this study, we aim to investigate factors associated
with pain intensity and presentation of pain among older
adults with long-term use of CNSDs compared to non-users.
Methods: Two hundred and forty six elderly hospitalised
patients were recruited consecutively in a cross-sectional
study. Data was collected from patients and electronic
health records (EHR). Independent variableswere sex, age,
education, emotional symptoms (hospital anxiety and
depression scale [HADS]), cognitive function (Mini-mental
State Examination test [MMSE]), comorbidity (cumulative
illness rating score – geriatrics [CIRS-G]), loneliness (the
six-item De Jong Gierveld Loneliness Scale) and prolonged
(≥4 weeks) use of any CNSDs or prolonged use of opioids
(≥4 weeks). All variables, including pain intensity, were
collected at one time point consistent with the cross-
sectional study design. Statistical analyses included
descriptive statistics and linear regression models using
the above mentioned variables and pain intensity (visual
analogue scale for pain intensity [VAS] pain 0–100) as
outcome. Additional information regarding pain presen-
tation was extracted from the patients’ EHR.
Results: Mean pain intensity VAS (SD) was 35.2 (30.4) and
18.1 (24.2) respectively, for patients with vs. without pro-
longed use of CNSDs. In themultivariable linear regression
analysis, prolonged use of CNSDs and opioids were posi-
tively associated with pain intensity (VAS) (regression co-
efficient (95% CI) 20.7 (11.0; 30.3), p<0.001, and 19.8 (5.7;
33.8), p=0.006, respectively), while sex, age, education,
MMSE, HADS, CIRS-G and loneliness scores were not. Pain
related to back (23.2%) and lower extremities (23.2%) were
most common pain sites, and those with one or more pain
sites reported overall higher pain intensity compared to
those with no reported pain sites (p<0.006).
Conclusions: Prolongeduse of CNSDmedications aswell as
prolonged use of opioids are both positively associated with
pain intensity. The results may have implications for treat-
ment and long-term pain management for older patients.
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Introduction

Older adults aged 65 and older are known to be at increased
risk of experiencing pain [1]. The explanation of this may be
multifaceted and linked to both age-related somatic co-
morbidity and psychosocial issues [2, 3]. Most common
types of chronic pain in older adults are musculoskeletal
pain followed by neuropathic pain [4]. Common sites of pain
include unspecified joint pain, back pain and neck pain [4,
5].Multiple pain sites are common amongst older adults and
this has been found to be associated with worse function
and pain severity [6]. Mild to moderate chronic pain is
commonly treated with paracetamol and/or non-steroidal
anti-inflammatory drugs (NSAIDs) whereas moderate to
severe pain more often is treated with opioid analgesics [7,
8]. Older adults are more likely to receive prescriptions for
pain medication [8]. Research has established an associa-
tion between experiencing loneliness and pain in older
adults [9]. A multimodal approach to management of
chronic pain in older adults is recommended [10].

Central nervous system depressing medications
(CNSDs) including benzodiazepines, z-hypnotics (zolpidem
and zopiclone [zaleplon is not registered for use in Norway])
and opioids are used to treat anxiety, sleep disturbance and
pain. CNSDs have been found to be associated with severe
sideeffects aswells as tolerance, addiction, comorbidity and
increased socio-economic costs [4, 11]. Although known to
be effective and frequently used to treat acute to subacute
symptoms, the CNSDs are not recommended for long-term
use. Regular use of CNSDs among older adults may cause
adverse reactions including falls, fractures and cognitive
impairment, all of which contribute to considerable costs to
the health care system [12–14]. Clinical guidelines such as
the BEERS and NORGEP criteria have classified these med-
ications as high-risk drugs that should be avoided for long-
term use ≥4 weeks among older adults [15, 16].

We have previously in a cross-sectional study among
hospitalised older adults, reported that 40% of the partici-
pants had prolonged (≥4 weeks) use of CNSDs [17]. Among
patients having prolonged use, 39% were found to be
dependent on their medication according to DSM-IV criteria
for substance abuse. Factors associated with prolonged use
included multimorbidity, polypharmacy, increasing age,
reduced cognitive function, reduced health-related quality

of life and higher levels of pain intensity [18–21]. Increased
pain intensity was the sole factor associated with both
prolonged use and dependence of CNSDs [18].

Not only is use of CNSDs associated with addiction and
side effects. Use of opioids has been found to be associated
with opioid-induced hyperalgesia where prolonged use
causes neurological sensitisation of pain leading to further
use and increasingdosage [22–25]. The relationship between
prolonged use of CNSD medication or opioids and experi-
enced pain may be bidirectional. We have previously found
that patients with prolonged use of CNSDs had significantly
higher pain intensity scores [18], and our aim in this study is
to further explore this relationship. We aim to explore this
relationship for CNSD use in general and opioid medication
specifically. To add to this, we have described the charac-
teristics of pain as it is presented in the electronic health
records (EHR) in this hospital sample of older adults with
and without prolonged use of CNSD medication.

Methods

Study design and setting

This cross-sectional study among hospitalised older adults was con-
ducted at the Akershus University Hospital (Lørenskog, Norway) from
May 2017 to September 2018. Patients were recruited consecutively
from three somatic departments including geriatrics, general internal
medicine and neurology. The catchment area of the hospital covers
about 10% of the total population in Norway. All patients admitted to
the hospital are admitted on the basis of the same inpatient threshold
and all medical expenses are covered by the Norwegian national
public health insurance. The study design has previously been thor-
oughly described [17–21, 26].

Study participants

Hospital-admitted older adults, 65–90 years of age, were invited to
participate in the study on the basis of a set of pre-defined inclusion and
exclusion criteria. Exclusion criteria were mini-mental state examina-
tion (MMSE) score ≤21 (to avoid inclusion of patients with possible
reduced ability to consent), pre-existing diagnosis including moderate
to severe depression, stroke, dementia, psychotic disorders, serious
visual or hearing impairment and insufficient language skills to com-
plete an interview and questionnaires in Norwegian. Patients receiving
palliative treatment or having a serious condition affecting their ability
to participate, were precluded from participating in the study.

Data collection

Data was collected by three study investigators (SC, TGS and CL)
approaching the patients at study setting (fromMay 2017 to September
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2018) and consisted of a three-step collection including self-conducted
patient questionnaires, an investigator-patient interview consisting of
special tests and finally data extraction from EHR. A secondary data
collection was conducted by a blinded fourth investigator (MTB), be-
tween August 10th and September 2nd 2020. This data collection
consisted of an additional extraction from the patient EHR from the
time of the index hospital stay, and included gathering information
regarding presentation of pain, types of non-opioid pain medication
and level of activity. Data collection was single time point specific,
consistent with the cross-sectional study design and could therefore
not be used to ascertain direction of causality.

Measurements

Data collected covered sociodemographic information (sex, age,
educational level and smoking) and clinical information (level of
anxiety/depression, loneliness and pain as well as CNSD medication
use, cumulative illness and assessment of cognitive function). The
following instruments were used.

Mini-mental state examination (MMSE): MMSE is an 11-item assess-
ment of cognitive function used to detect cognitive impairment. Test
score ranges from 0 to 30, where a score of <25 indicates cognitive
impairment [27].

Cumulative illness rating score – geriatrics (CIRS-G): CIRS for geri-
atric patients is a tool for rating comorbidity. It is a 56 point scale rating
severity of chronic disease inmajor body organ systems. A higher total
score reflect higher severity and burden of disease [28].

Hospital anxiety and depression scale (HADS): Hospital anxiety and
depression scale (HADS) consists of 14-items each scored 0–3. It may
be used as a total score or as two sub-dimensions; anxiety and
depression. The score may vary from 0 to 21 where a higher score
indicates increased severity of symptoms [29].

The six-item De Jong Gierveld Loneliness Scale: The six-item De Jong
Gierveld Loneliness Scale is designed to measure overall emotional
and social loneliness. It is scored between 0 and six where zero in-
dicates no loneliness [30].

Visual analogue scale for pain intensity (VAS): VAS is a standardised
tool used both in research and clinical practise where patients are
asked to mark their level of pain intensity on a 100 mmunmarked line
where one end of the line is marked with ‘no pain’ and the other
marked with ‘worst possible pain’ [31].

Pain sites and type: The following variables on pain sites: head, neck,
back, trunk, upper extremity, lower extremity and pain type: neuro-
pathic nociceptive, somatic muscular-skeletal, nociceptive visceral
were extracted from the EHR.

Medication use: Prolonged use of CNSD was defined as self-reported
use ≥4 weeks. Information regarding CNSD use were collected directly
from patient as well as from EHR. Use of other non-opiate pain
medication including paracetamol, NSAIDs, cyclooxygenase-2 selec-
tive inhibitors (coxibs) and neuropathic pain medication (pregabalin,
amitriptyline, gabapentin, duloxetine) were extracted from the EHR.

Level of physical activity: Information regarding level of physical ac-
tivitywas extracted from the EHR. Level of activitywas graded as inactive
(including unable to move without aid), moderate active (able to move,
but preferred not to) and active (regularly active at own initiative).

Statistics

Demographic and clinical patient characteristics are presented as
means and standard deviations (SDs) or frequencies and percentages
for the whole group, and stratified by groups of users (≥4 weeks) and
non-users of CNSD medication. Pearson χ2-test for categorical vari-
ables and independent samples t-test or ANOVA for continuous
variables were used to compare the groups. When required, Bon-
ferroni correction was used for multiple comparisons. The associa-
tions between reported pain (VAS) and the pre-chosen covariates
(sex, age, level of education, CIRS-G, HADS, MMSE, loneliness) were
first assessed in a bivariate linear regression analyses. Further, two
multivariable regression models were estimated. Model 1, the main
model, included being a user/non-user of CNSD medication as main
covariate. In model 2, the exploratory model, being a user/non-user
of CNSDmedicationwas substituted by being an opioid user alone. In
a post hoc analysis, being a CNSD user was replaced by being a user
of paracetamol. All regression models were estimated for patients
without any missing values of covariates. Results were presented as
regression coefficients and 95% confidence intervals (CIs). The as-
sumptions for linear regression models were assessed by applying
standard tests. All tests were two-sided and the results with p<0.05
were regarded as statistically significant. IBM SPSS Statistics version
26 was used for all statistical analysis.

Results

Participants

A total of 665 patients were approached for participation.
Two-hundred and twenty-seven declined participation and
92 were precluded due to serious disease leaving a number
of 346 patients that were assessed for eligibility. Of these,
246 patients met the inclusion criteria and were included in
the study. The study population flow chart is presented in
Figure 1. The mean age (SD) of the included patients was 77
(6.6) years and 137 (55.7%) of them were women. The basic
characteristics of the population have previously been re-
ported [18, 21] and are summarised in Table 1. Of the 246
included patients, 100 (40.7%) were found to have a pro-
longed use (≥4 weeks) of CNSD. Twenty-one (21%) of these
were exclusively using opioids, 42 (42%) were exclusively
using z-hypnotics and 7 (7%) patients were exclusively us-
ing benzodiazepines on a regular basis. Thirty percent of the
CNSDusers used two ormore CNSDs concurrently. Themost
common opioid medication was per oral (PO) administered
codeine with nine patients using this, followed by five pa-
tients using oxycodone hydrochloride (PO), four using
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tramadol (PO) and three patients using buprenorphine
(transdermal skin patch).

The patients who had a prolonged use of CNSD medi-
cation were more often female (p=0.007), older (p<0.001),
had lower education (p=0.002), were more lonely (<0.001),
had higher HADS score (p=0.003), lower cognitive function
(p=0.015), higher comorbidity (p<0.001) and higher levels
of pain (VAS) (p<0.001) than those patients that did not
have prolonged use of CNSDmedication (Table 1). This has
been previously reported [18, 21].

Covariates associated with pain (VAS)

Among the variables included in the regression analysis,
education was missing for 10 (4.1%), loneliness scale for 12
(4.9%), HADS for 17 (6.9%), MMSE for 31 (12.6%) and pain

VAS for 18 (7.3%) patients. Excluding cases with missing
variables, data on 192 patients were included in the regres-
sion analysis. Results from the bivariate linear regression as
well as the twomultivariablemodels arepresented inTable 2.

In the bivariate models, higher score of HADS and
increased comorbidity were found to be positively associ-
ated with pain (p=0.042 and p=0.023, respectively). Also,
having prolonged use of CNSD medication and opioid
medication alone was positively associated with pain
(p<0.001 and p=0.004, respectively).

In the main multivariable linear regression model
(model 1) prolonged use of CNSD medication was the only
covariate positively associated with pain (p<0.001). In
model 2 where prolonged opioid use was included as co-
variate instead of overall CNSD use, we found that pro-
longed opioid use (p=0.006) was the only covariate
positively associated with pain.

Figure 1: Study population flow chart
EHR, electronic health records.
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In a post hocmultivariable regressionmodel, we found
that paracetamol use was the sole covariate significantly
positively associated with pain VAS (regression coefficient
(95% CI) 17.1 (8.3; 25.9), p<0.001).

Secondary descriptive data

Pain patterns

Additional data regarding pain extracted from the EHR of
the 246 patients showed that the most common sites of
pain was back pain, lower extremity pain and headache.
Fifty-seven (23.2%) patients suffered from back pain, 57
(23.2%) had pain in the lower extremities (hip, knee,
legs) and 41 (16.6%) patients suffered from headache.
Comparing experienced pain between single pain sites,
there was overall no significant difference between the
pain sites (Figure 2).

The dominating types of pain documented in the EHR
were pain associated withmusculoskeletal issues such as
arthrosis and myalgia in 54 (21.8%) patients and neuro-
pathic pain in 16 (6.5%). Paracetamol was the most
commonly used non-opioid pain medication with 70
(28.2%) users followed by 21 (8.2%) patients using
neuropathic pain medication and 12 (4.9%) patients us-
ing NSAIDs. Among patients using pain medication,
three patients using opioids (14.3%) and 22 (31.4%) pa-
tients using paracetamol did not have any recordings
regarding experiencing pain in their EHR.

Table : Results of bivariate and multivariate linear regression (n=).

Covariate Bivariate (p-Value) Model 
Multivariable

(p-Value) Model 
Multivariable

(p-Value)

Reg. coef. (% CI) Reg. coef. (% CI) Reg. coef. (% CI)

Sex
Women . (−.; .) (.) . (−.; .) (.) . (−.; .) (.)

Age −. (−.; .) (.) −. (−.; .) (.) −. (−.; .) (.)
Education
Cat primary
Cat secondary(ref)
Cat higher

−. (−.; .)

−. (−.; .)

(.)

(.)

−. (−.; .)

−. (−.; .)

(.)

(.)

−. (−.; .)

−. (−.; .)

(.)

(.)
CIRS-G . (.; .) (.) −. (−.; .) (.) . (−.; .) (.)
HADS . (.; .) (.) . (−.; .) (.) . (−.; .) (.)
MMSE . (−.; .) (.) . (−.; .) (.) . (−.; .) (.)
Loneliness . (−.; .) (.) . (−.; .) (.) . (−.; .) (.)
CNSD use . (.; .) (<.) . (.;.) (<.)
Opioid use . (.; .) (.) . (.; .) (.)

CIRS-G, cumulative illness rating score – geriatrics; HADS, hospital anxiety depression scale; MMSE, mini-mental state examination. Bold
values shows p-values that are statistically significant.

Table : Demographic data for the study population and stratified
groups for user and non-user of CSND medication (also previously
reported [, ]).

Covariate (missing) Total
(n=)

Non-user
(n=)

User
(n=)

p-Value

Sex, n (%)
Female  (.)  (.)  (.) .a

Age mean, SD . (.) . (.) . (.) <.b

Education, years () (%)
Basic ≤  (.)  (.)  (.) .a

Secondary
–

 (.)  (.)  (.)

Higher ≥  (.)  (.)  (.)
Smoking, () (% )
Yes  (.)  (.)  (.) .a

Loneliness mean,
SD ()

. (.) . (.) . (.) <.b

HADS total, SD () . (.) . (.) . (.) .b

Anxiety score . (.) . (.) . (.) .b

Depression score . (.) . (.) . (.) <.b

MMSE mean, SD
()

. (.) . (.) . (.) .b

CIRS-G mean, SD . (.) . (.) . (.) <.b

Opioid user, n (%)  (.)   (.) <.a

Outcome
Pain VAS mean, SD
()

. (.) . (.) . (.) <.b

Pain VAS median,
min; max

. (.;
.)

. (.;
.)

. (.;
.)

aχ-test. bIndependent samples t-test. CIRS-G, cumulative illness
rating score – geriatrics; HADS, hospital anxiety depression scale;
MMSE, mini-mental state examination; Pain VAS, visual analogue
scale for pain intensity.
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Comparing information on pain (VAS) collected at
baseline, 111 (45.1%) did not have any information in the
EHR regarding pain and among these (excluding 11
missing) the reported mean pain VAS (SD) was 14.5
(21.5). Eighty-two (33.3%) patients had one pain loca-
tion with mean pain VAS 27.7 (28.3) (five missing), 37
(15.0%) patients had two pain locations with mean pain
42.8 (31.0) (one missing) and 16 (6.5%) patients had

three or more pain locations with mean pain VAS 38.5
(28.0) (two missing) (Figure 3). There was an overall
significant difference in mean VAS score when stratified
by number of reported pain sites (p<0.001). Post hoc
tests identified significantly higher pain VAS in patients
with 1–3 sites of pain compared to those where no pain
site was reported (p=0.006, p<0.001 and p=0.006,
respectively).

Figure 3: Mean pain VAS vs. number of pain sites.
p-value: ANOVA between-groups difference.

Figure 2: Mean pain VAS between unique pain sites.
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Pain in CNSD users vs. CNSD non-users

Comparing with the non-users (Table 3) the CNSD users
used significantly more paracetamol and neurogenic
medication (p=0.001 and p=0.038, respectively). Patients
that were using paracetamol and were CNSD users had a
significantly higher pain VAS (p=0.026) than those that
were not CNSD users.

The proportion of patients having musculoskeletal
pain was significantly higher in the CNSD user group
(p=0.012) and these patients had significantly higher levels
of pain (p=0.013). The proportion of patients with an active
lifestyle was significantly higher among the non CNSD
users compared to the CNSD user group (p<0.001). The
distribution of pain sites stratified by CNSD users and non-
users is described in Table 3.

Discussion

In this study among hospitalised older adults, we found
that having prolonged (≥4 weeks) CNSD use or opioid pain
medication use were the sole variables positively associ-
ated with experiencing pain. Further, we found that
musculoskeletal pain related to back, hip, knees and legs

were the most common pain presentation and that those
that had multiple pain sites reported overall more pain
intensity. The most common non-opioid pain medication
was paracetamol and the most common opioid pain
medication was codeine-based per oral medication.

Interpretation; association between pain
experience and CNSD use

Epidemiological studies of pain presentation in older
adults have found that being female and older, having a
lower educational level, being lonely, having anxiety and
depression, having reduced cognitive function and higher
levels of comorbidity are all known factors associated with
experiencing increased levels of pain [2, 3, 32–35]. In our
cohort of hospitalised older adults these factors were also
significantly associated with prolonged use of CNSDs.
Regardless of this, the multivariable analysis found that
the only variable positively associated with pain intensity
was prolonged use of CNSD medication and opioid medi-
cation specifically.

CNSD medications are known to have addictive prop-
erties causing withdrawal symptoms and tolerance [36].
Prolonged use may lead to an increase in symptoms

Table : Patterns of pain, activity level and non-opioid pain medication in CNSD users and non-users.

Medication CNSD user
(n=)

n, %

CNSD non-user
(n=)

n, %

p-
Valuea

Mean VAS (SD)
within groupd

CNSD user pain
VAS, SD

CNSD non-user pain
VAS, SD

p-
Valueb

Paracetamol  ()  (.) . . (.) . (.) . (.) .
NSAIDs  ()  (.) n.s. . (.) . (.) . (.) n.s.
Neurogenic
medicatione

 ()  (.) . . (.) . (.) . .) n.s.

Pain sitec

Head  ()  () n.s. . (.) . (.) . (.) n.s.
Migraine  ()  (.) n.s. . (.) . (.) . (.) n.s.
Neck  ()  (.) n.s. . (.) . (.) . (.) n.s.
Back  ()  (.) n.s. . (.) . (.) . (.) n.s.
Trunk  ()  (.) n.s. . (.) . (.) . (.) n.s.
Over extremity  ()  (.) n.s. . (.) . (.) . (.) n.s.
Under extremity  ()  (.) n.s. . (.) . (.) . (.) n.s.
Pain type
Musculoskeletal  ()  (.) . . (.) . (.) . (.) .
Neurogenic  ()  (.) n.s. . (.) . (.) . (.) n.s.
Activity level
Active  ()  (.) <. . (.) . (.) . (.) n.s.
Moderate  ()  (.) n.s. . (.) . (.) . (.) n.s.
Inactive  ()  (.) n.s. . (.) . (.) . (.) n.s.
No info  ()  (.) n.s. . (.) . (.) . (.) n.s.

aχ-tests. bIndependent samples t-test. cPain sites are non-exclusive and may overlap (patients having more than one site). dWhen variable is
present. eNeurogenic medication included when used in pain management: amitriptyline, pregabalin, gabapentin, duloxetine. n.s., means not
significant, significant p-values are shown.
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associated with experiencing pain such as symptoms of
anxiety and depression including pain itself through mod-
ulation of the nervous system. Severe pain may drive anal-
gesic use. However, prolonged use of opioid medication
particularly has also been suggested to cause opioid-
induced hyperalgesia leading to an experience of
increased, widespread pain [37–39]. It is therefore important
to considerwhether experiencing increased levels of pain, in
some cases, may be a consequence of prolonged CNSD use
and that the use itself perpetuate the patients’ pain issues
instead of managing them. A large Norwegian study inves-
tigating analgesic use and pain sensitivity, has in fact found
that use of pain medication in general was associated with
increased pain sensitivity [40]. There is little research on the
presence of opioid-induced hyperalgesia in older adults us-
ing opioids and this association needs to be further investi-
gated. Nonetheless, in our cross-sectional design we have
not investigated causality and it is reasonable to suggest that
the result of our analysis may simply reflect that patients
with pain use pain medication. This may resonate with the
post hoc analysis showing that beingaparacetamoluserwas
also positively associated with experiencing pain. Consid-
ering clinical guidelines recommendingolder adults to avoid
use of CNSDs over a prolonged period of time [15, 16], further
research is neededwith regards to use of CNSDs and opioids
especially for long-termmanagement of pain in older adults.

On a general note on the observed non-opioid medica-
tion and CNSD use in this study, we noted that overall 4.9%
patients in the cohort were using NSAIDs. And in the
CNSD-user group, 2.8% were exclusively using benzodiaz-
epines on a regular basis. This might reflect the focus that
has been set upon these two medication groups in recent
decade. With NSAIDs being linked to severe vascular and
gastrointestinal events in older adults [41] and benzodiaze-
pines linked to increased mortality [42], the relatively low
proportion of users may suggest that the medical care for
this cohort is more in line with updated clinical guidelines
for these two medication groups. Regardless of this, further
focus on caution is needed for these medication groups
whenprescribed to the older adult. This is particularly so for
use of NSAIDs which also have over-the-counter availabil-
ity. NSAIDs should only be used for the shortest duration
possible and with careful surveillance with particular focus
on polypharmacy and drug interaction [43, 44].

Information regarding pain and pain
medication use in the EHR

In this study we used a combination of information
collected directly from the participants and information

collected from the EHR pertaining the index stay. We were
interested in learning more about the presentation of pain
in this population based also on how this was reported in
the EHR. Approximately one third of patients using para-
cetamol (22 of 70) and three out of 21 patients using opioids
on a regular basis did not have recordings regarding the
pain they were medicated for in the EHR. This is a notable
observation considering an episode of hospitalisation as a
good opportunity to review prescriptions according to
STOPP/START criteria in older adults [45].

We found that themost common typeof pain in the study
population was pain associated with musculoskeletal prob-
lemsand specifically pain sites includingback, hip, knee and
legs. Musculoskeletal low back pain issues are known to be
themost commonpain issue in the general population across
all ages [46]. Adding hip and knee pain issueswhich is found
to commonly occur in the older adult, our sample of hospi-
talised older adults appeared to reflect the general popula-
tion when it comes to presentation of pain [4, 5].

Multisite pain and pain per site between
CNSD users and non-users

Multiple pain sites have been suggested to be associated
with worse function and pain severity in older adults [6]. As
expected, there was a significantly higher pain intensity
(VAS) in patients that had one or more pain sites compared
to those that had none. Further, in patients with more than
one pain site we observed an increase in mean VAS. We
could not find any difference in reported pain according to
pain sites between the CNSD user and non-user group,
however. Due to low numbers it is difficult to draw any
conclusions from this.

Level of physical activity

There were significantly more people described as active
among those that did not use any CNSDs. Further, there
were significantly more patients suffering from musculo-
skeletal pain issues among the CNSD users, and pain in-
tensity (VAS) was significantly higher among the patients
that were CNSD users and had musculoskeletal pain. From
this one may query whether the patients in the CNSD user
group had more pain issues than those in the non-user
group and therefore were less active. This may also suggest
that the patients in the non-user group were generally more
active as a lifestyle habit. Research has found that activity
may reduce the experience of pain [47, 48]. Here again it is
difficult to discern whether pain has led to inactivity among
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these older adults or being inactive has led to an increased
experience of pain. Nevertheless, a multimodal approach to
pain management needs to be considered for patients of all
physical abilities as activity level and psychosocial factors is
suggested as beneficial in pain management [47, 49, 50].

Strengths and limitations

The main strength of this study is that it addresses use of
CNSD and opioid medication and pain experience among
older adults. The study has however, some limitations. The
main limitation is the cross-sectional designof the studywith
no follow-up making it difficult to discern a direction of
causality. Further, the hospital-based sample may not
correctly reflect the general population. Recruitment was
however, done by consecutively approaching patients as
they were admitted to the hospital and without relations to
health issues or medication use. The second data collection
where data was obtained from the patient EHR (fromAugust
to September 2020) is informative regarding information that
is registered in the patients EHR, but it would have been an
advantage to also obtain the same information directly from
the patients. Finally, when investigating the patterns of pain
and comparing pain intensity in CNSD users and non-users,
low numbers may have affected the power.

Conclusions

Prolonged use of CNSD medications and opioids is posi-
tively associated with experiencing pain. The dominating
sites of pain among older patients were back pain, lower
extremity pain and headache. The question of whether
pain issues may cause prolonged use of CNSDmedications
or prolonged use of CNSD medications may cause higher
levels of pain requires further investigation. Thorough re-
cordings of pain experience in the EHR should be
emphasised in patients using CNSDmedications. In view of
current clinical guidelines and risks involved with long-
term use of CNSDs among older adults, further research on
long-term pain management in the older adults is needed.
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