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Abstract
Background: Pain treatment post orthopaedic care in the elderly is complicated and requires careful follow-up.
Current guidelines state all patients prescribed opioids should have a plan for gradual reduction, with the treatment
progressively reduced and ended if any pain remains after more than three months. How this works in primary care
remains to be explored.
The aim was to describe pain treatment and its follow-up in primary care of elderly patients after orthopaedic care.
Methods: In this descriptive study, medical case histories were collected for patients ≥ 75 years, which were
enrolled at two rural primary care units in southern Sweden, and were discharged from orthopaedic care. Pain
medication follow-up plans were noted, as well as current pain medication at discharge as well as two, six and
twelve weeks later.
Results: We included a total of 49 community-dwelling patients with medication aid from nurses in municipality
care and nursing home residents, ≥ 75 years, discharged from orthopaedic care. The proportion of patients
prescribed paracetamol increased from 28/49 (57%) prior to admission, to 38/44 (82%) after 12 weeks. The
proportion of patients prescribed opioids increased from 5/49 (10%) to 18/44 (41%). Primary care pain medication
follow-up plans were noted for 16/49 patients (33%).
Conclusions: Many patients still used pain medication 12 weeks after discharge, and follow-up plans were quite
uncommon, which may reflect upon lacking follow-up of these patients in primary care.
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Introduction
Pain treatment in elderly patients is complicated due to
age-associated physiologic, pharmacokinetic and pharmacodynamic changes as well as comorbid conditions
and the tendency to have polypharmacy [1–4], notably
for patients aged 75 years or older [1]. Accordingly, the
safety and efficacy of the treatment may be affected,
which increases the risk of adverse side effects [1–3].
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Careful monitoring, especially early in treatment, can reduce this risk. It is advised to ‘start low and go slow’, i.e.
carefully increasing to an individual optimal dose during
close follow-up and evaluation of effect and side effects
[1–6]. Time for follow-up should be documented and
the treatment should also be regularly revised [1].
Mild to moderate nociceptive pain in elderly patients
should primarily be treated with paracetamol according
to international and national recommendations [2, 4, 7,
8]. Paracetamol is included in the World health organization’s list of essential medicines of “the most efficacious, safe and cost-effective medicines for priority
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conditions” [9], although both the safety and efficacy of
its use is disputed [10, 11]. Analgesics such as tramadol
and codeine are inappropriate for elderly due to high
risk of serious side-effects, such as nausea, drowsiness
and constipation, as well as drug interactions and unsure
effects due to variances in metabolism [1, 2, 7]. Nonsteroidal anti-inflammatory drugs NSAIDs commonly cause
side-effects and are not recommended for elderly individuals other than in reduced dosage for short periods of
time for inflammatory pain [1–5]. When further pain
treatment is needed due to moderate to severe persistent
nociceptive pain, strong opioids may be added; an effective and well-tolerated treatment if possible side-effects
are closely monitored such as obstipation, nausea, sedation and cognitive impairment [2, 3, 12, 13] as well as
fall-related adverse events [14]. It is also of importance
to assess the risk of opioid misuse and addiction, although commonly rather associated with young age in
addition to psychiatric disorders and previous substance
abuse [15]. When pain remains beyond 3 months, i.e.
longer than the common healing time, it may be described as persistent or chronic and thus require a different treatment approach [7, 16, 17].
However, since drug related problems are a common
cause of hospitalisation in elderly patients [18], the increased risk of side effects among this patient group may
lead to under-treatment of pain, thus risking negative effects on function and quality of life [5]. Such undertreatment is commonly noted for both community-living
[19] and nursing home residents [20] as well as in patients with cognitive deficits [3]. Accordingly, managing
fracture-related pain in elderly patients is challenging
[21]. Lack of efficient analgesia post operatively in elderly patients is linked to worse outcome [4]. Patients
with cognitive deficits are even more under-treated postoperatively [22, 23].
But polypharmacy is also common among elderly patients [1], especially among nursing home residents with
multi-dose drug dispensing (MDD; machine-dispensed
disposable sachets in which medications are packaged
according to the time of administration) [24]. MDD use
is associated with a higher number of drugs and with a
lower quality of drug therapy [24–27], partly due to its
association with fewer changes in drug treatment, as
noted in a study of elderly patients with hip fracture 6
months after discharge [28]. Such infrequent reconsideration of drug treatment including analgesics may contribute to the high prevalence of suboptimal treatment
noted for MDD patients [26, 29], whose risk for overtreatment is even higher than for under-treatment [29].
Hence, persistence of drug treatment without clear indication is also a matter of concern.
Pharmacological pain management in the elderly is
complicated, even more so for patients with cognitive
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deficits. Adequate treatment with recommended drugs
requires careful follow-up, including pain assessment
based on patient self-report or observation of pain behaviours [16], to minimize risk of side effects or of persistent treatment without clear indication. Current
regional guidelines state that post-operative pain should
be treated with paracetamol and slow-release opioids for
regular and fast-acting opioids for as-needed use [7], in
line with international treatment recommendations for
nociceptive pain in elderly patients [2, 3]. All patients
discharged with opioid treatment should have a plan for
gradual reduction, and if any pain remains after more
than 4 weeks, a renewed pain assessment should be performed before further prescribing of slow-release opioids
[7]. If any post-operative pain remains after more than 3
months, opioid treatment should be gradually reduced
and ended [7]. How this works in primary care where
these patients are mainly cared for remains to be
explored.
We aimed to examine pain treatment and its followup in primary care of elderly patients after orthopaedic
care, by describing actual treatment at certain points in
time from discharge until 3 months later as well as the
presence of any follow-up plans regarding this
treatment.

Methods
Setting

The study was conducted at two rural public primary
care units in Skåne county in southern Sweden where
1.3 million (13%) of the Swedish population lives [30].
This region has ten hospitals of varying sizes and just
over 150 primary care units. The primary care units are
generally served by the hospitals according to geographical proximity.
In this region, the hospitals and the primary care units
have separate electronic medical records. Information
transfer from hospital to primary care occurs by a medical case history, as well as a discharge summary which
is also given to the patient and nurses in municipality
care. There are no current available directives for pain
assessment of community-dwelling patients with medication aid from nurses in municipality care or nursing
home residents. In Sweden, such patients commonly
have many chronic diseases as wells as polypharmacy
[31]. Nursing homes are provided for patients with great
care needs around the clock. Almost 4% of Swedes aged
65 years or older live in nursing homes, and the median
age when moving in is 86 years [31].
Selection of study subjects

Patients were included from March 2014 until October
2017. Inclusion criteria were community-dwelling patients with medication aid from nurses in municipality
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care and nursing home residents (short-term or permanent), aged 75 years or older, discharged from in-patient
orthopaedic care (Fig. 1).
Exclusion criteria were patient who died or renounced
medical aid from nurses in municipality care within 2
weeks after discharge.
Study design

In this descriptive study, primary care medical secretaries collected medical case histories upon arrival by post
to the two primary care units, for patients aged 75 years
or older that had been discharged from in-patient orthopaedic care, i.e. any hospital orthopaedic department.
Whether the inclusion criteria were met was assessed by
one of the authors (GC) by examining the electronic
medical records and communicating with nurses in municipality care at regular weekly meetings with primary
care physicians founded to enable collaboration on
shared patients, or by fax (according to usual practice).
By means of communicating with the nurses and examining medication lists and patient chart entries in the
electronic medical records including the medical case
histories and discharge summaries, as well as the medication lists in the MDD system, information on current
pain medication prior to admission, at discharge as well
as two, six and 12 weeks later was obtained. Residence
status at discharge as well as whether the patients suffered from dementia was noted, defined as a diagnosis of
a major neurocognitive disorder according to DSM–5 in
the electronic medical records. Discharge planning regarding pain medication follow-up was sought in hospital discharge documents including prescriptions, and
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defined as a clear instruction on how to gradually reduce
and discontinue the opioid treatment. The presence or
absence of referrals and discharge summaries were
noted. Primary care pain medication follow-up plans in
the form of patient chart entries clearly describing
follow-up of the pain treatment were sought in the primary care electronic medical record. Our focus was on
paracetamol and strong opioid use as these drugs form
the basis of treatment of nociceptive pain in the elderly.
Paracetamol was noted as either regular or as-needed
use. The use of slow-release and/or fast-acting strong
opioids were noted as regular and/or as-needed use.
Regular meant being used continuously in a scheduled
dosage such as once or twice daily. As-needed use meant
taking the medicine according to need i.e. Pro Re Nata.
Other analgesic substances such as tramadol, amitriptyline, pregabalin, prednisolone, gabapentin or paracetamol
with codeine were described as ‘other pain medications’
as neither of these are considered first line treatment of
nociceptive pain in elderly patients [2, 7].
Statistical analysis

IBM SPSS Statistics 24.0 was used [32]. Descriptive statistics was used to describe the data. Categorical variables were compared using chi2 test unless for expected
cell counts less than five when Fisher’s Exact Test was
used. To detect any change in proportion for nominal
paired data, the non-parametric McNemar test was used.
A sample of 40 patients was estimated to give enough
data for descriptive analyses. The level of statistical significance was set to p < 0.05.
Ethical considerations

The regional ethical committee at Lund University decided there was no need for an ethics review (reference
number 2015/171), but gave an advisory opinion stating
that no ethical issues regarding the medical record review was seen in this study. An approval for medical record reviewing was obtained from the head of the
primary care units.

Fig. 1 Inclusion flow chart for patients discharged from orthopaedic
care to primary care

Results
A total of 49 patients were included, of which five patients were lost to follow-up at 12 weeks (Fig. 1). The
average age for all patients was 86.4 years (SD 6,2 years).
A total of 34 out of 49 patients (69%) were women, and
31 patients (63%) were nursing home residents. A total
of 15 patients (31%) suffered from dementia, of which 12
were nursing home residents. Hip fracture was the most
commonly noted diagnosis for the hospital stay (36/49,
74%).
Referrals (i.e. separate from discharge summaries)
from hospital to primary care were noted for 18 out of
49 patients (37%) in total. Pain medication was the main
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Table 1 Pain treatment for all 49 primary care patients prior to admission, at discharge from orthopaedic care as well as two, six
and 12 weeks later
Prior to admission
(n = 49)

At discharge
(n = 49)

Two weeks after
discharge (n = 49)

Six weeks after
discharge (n = 46)

12 weeks after
discharge (n = 44)

No pain medication (%)

18 (37%)

0

0

3 (6%)

7 (16%)

Paracetamol as-neededa (%)

8 (16%)

5 (10%)

6 (12%)

10 (22%)

9 (21%)

Paracetamol regular use (%)

20 (41%)

43 (88%)

43 (88%)

32 (70%)

27 (61%)

Opioids as-neededb (%)

2 (4%)

21 (43%)

24 (49%)

18 (39%)

13 (30%)

Opioids regular use (%)

5 (10%)

25 (51%)

22 (45%)

13 (28%)

12 (27%)

Other pain medicationsa (%)

8 (16%)

6 (12%)

8 (16%)

7 (15%)

5 (11%)

a. Paracetamol was noted as regular or as needed use (not both)
b. Opioid was noted as regular and/or as-needed use
c. Tramadol, amitryptiline, pregabalin, prednisolone, gabapentin, paracetamol with codeine

reason for referral in two cases, of which one was received
after the patient had revisited the emergency room due to
severe pain after discontinued opioid treatment. Nine patients had a hospital discharge plan for gradual reduction
of the opioid treatment within 3 weeks (or less) from hospital discharge. A discharge summary with medication report and medication list was noted for 19 out of 49
patients (39%). Patient chart entries regarding pain medication follow-up (i.e. primary care pain medication followup plans) were noted in the primary care electronic medical records for 16 out of 49 patients (33%) within 1 week
from discharge. A patient chart entry regarding pain, pain
medication or adjustment of pain medication (but no
plan) was noted for another seven patients.
Pain treatment

Table 1 shows the pain treatment distribution prior to
and after discharge from orthopaedic care. Prior to admission, five patients were prescribed opioids for regular
use, of which four in a slow-release formula (morphine
or oxycodone). At discharge, 25 patients (51%) were prescribed opioids for regular use, of which 23 in a slowrelease formula (mainly morphine or oxycodone). In
total, 31/49 (63%) were opioid users (regular and/or asneeded) at discharge (Fig. 2), whereas the proportion of
new opioid users was 26/44 (59%). Eight patients were
prescribed warfarin at discharge, of which five in combination with paracetamol for regular use or as-needed
in a dosage exceeding two grams.
Two and 6 weeks after discharge, one patient was prescribed NSAID (ibuprofen or naproxen).
Twelve weeks after discharge, 18/44 patients (41%)
were still prescribed opioids for regular and/or asneeded use (Fig. 2). Four out of eight patients with a
hospital plan for gradual reduction at discharge were still
opioid users, as compared to 14/36 patients without
such a plan (p = 0.697). Out of the patients with a primary care pain medication follow-up plan, 5/16 were
still opioid users as compared to 13/28 without a plan
(p = 0.325).

Overall, a greater and statistically significant proportion of patients not lost to follow-up were prescribed
opioids 12 weeks after discharge (18/44, 41%) as compared to prior to admission (5/44, 11%) (p = 0.001). This
was also noted for patients prescribed paracetamol 12
weeks after discharge (36/44, 82%) as compared to prior
to admission (26/44, 59%) (p = 0.021). Pain medication
for all patients over time is shown in Fig. 2.
Pain treatment in regard to cognitive status and
residency

A significantly lower proportion of patients with dementia were prescribed opioids as-needed compared to patients without dementia (Table 2), also noted for nursing
home residents (10/31 vs 11/18, p = 0.049) including
regular use (12/31 vs 13/18, p = 0.024) at discharge
compared to community-dwelling patients.

Discussion
Summary of main findings

In this study on pain treatment in elderly and its followup in primary care, many patients still used paracetamol

Fig. 2 Proportion of patients with paracetamol and opioid prior to
admission, at discharge from orthopaedic care and two, six and
12 weeks later
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Table 2 Pain treatment in primary care patients with/without dementia prior to admission (n = 49), at discharge (n = 49) from
orthopaedic care and 12 weeks (n = 44) later
No pain medication

Paracetamol

Opioids as-needed

Opioids regular use

Prior to admission (n = 15)

6

9

1

2

At discharge (n = 15)

0

15

2 * (13%)

5

At 12 weeks (n = 14)

2

12

1 ** (7%)

2

Prior to admission (n = 34)

12

19

1

3

At discharge (n = 34)

0

33

19 * (56%)

20

At 12 weeks (n = 30)

5

24

12 ** (40%)

10

Patient characteristics
Dementia

No dementia

*/** Share of patients with dementia vs no dementia prescribed opioids as needed at discharge (* p = 0.006) and at 12 weeks (** p = 0.026). No
significant differences were otherwise noted

and/or opioids 12 weeks after discharge and follow-up
plans for pain medication in primary care were seen for
only one third of the patients. At discharge, nursing
home residents received less opioids, and patients with
dementia less opioids as-needed.
Comparison with other studies

The patients in our study were elderly, often suffered
from dementia and/or lived in nursing homes. Such patients commonly use MDD, which is associated with
fewer drug treatment changes [28]. Hence, the high proportion of patients still using pain medication at 12
weeks may be considered to possibly represent persistence of drug treatment without clear indication and risk
of harmful polypharmacy rather than persistent pain. In
a similar Swedish cohort of patients with hip fractures
[33], 45% of new opioid users still used potent or less
potent opioids 6 months later. In our study, 41% (18/44)
used opioids at 12 weeks, in line with hip fracture patients in a Danish study [34]. In another study, considerably fewer new opioid users still used opioids at 6
months [35]. However, that study population differed
from ours by having a considerably lower median age
and focusing on tibial shaft fractures. Similar to our
study, 61% were new opioid users in the study by Dabbagh et al. [33], also in line with the Danish study [34].
The proportion of patients still using opioids after 6–12
months [33, 34] indicates a rather small decrease over
time, although older age was associated with earlier opioid discontinuation [33]. Nevertheless, persistent pain in
elderly fracture patients has also been previously noted
[22, 36]. However, although increased use of analgesics
is expected initially post-operatively, according to guidelines, opioid treatment should be reduced and ended, if
pain remains as long as more than 3 months [7]. If
needed, the patient should be referred to multidisciplinary treatment [7], as chronic pain requires a holistic rehabilitative approach rather than solely focusing on drug

treatment [17]. In Finland, the introduction of an Acute
Pain Service Out-Patient Clinic to bridge the gap between acute and chronic pain management has shown
promising results by reducing acute pain medications
and introducing other medications or nonpharmacological treatments when needed [37].
At 12 weeks, many patients (82%) in our study still
used paracetamol, the first-line analgesic in nociceptive
pain [2]. However, safety issues of long-term use have
been raised [38], and continued use without clear indication should be avoided. The interaction of warfarin and
paracetamol should also be taken into account, and
follow-up such as more frequent monitoring of the INR
(the International Normalized Ratio; a method used to
monitor the effects of oral anticoagulants) planned [39].
Numerically fewer patients with (5/16) than without
(13/28) a primary care follow-up plan used opioids at 12
weeks. Lack of follow-up may contribute to continued
treatment without clear indication, with risk of side effects, polypharmacy and unnecessary costs. However, patients without any follow-up or gradual reduction plans
also reduced their pain medication use. Whether this
was initiated by the patients, the nurses or the GPs without noting it in the medical record is not known. It is
possible these patients are actually better monitored by
the GPs and the nursing staff than community-dwelling
patients without medication aid and treatment therefore
terminated when no longer needed. However, regular
pain assessments as well as monitoring effect and side
effects is a prerequisite for adequate pain treatment in
elderly. If not routinely carried out, breakthrough pain,
function and pain tolerance cannot be evaluated which
may also lead to undertreatment.
Cognitively impaired elderly hip fracture patients receive significantly less opioids postoperatively [22, 40].
In our study, patients with dementia were prescribed
opioids as needed to a significantly lower degree, possibly due to the difficulty with as-needed drugs for these
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patients. As Tracy et al. point out, pain treatment of patients with cognitive impairment needs special considerations, such as using scheduled dosing instead of asneeded, due to their inability to express their needs [3].
As for nursing home residents, poorer quality of drug
treatment is commonly noted [24], and many suffer
from untreated pain [20]. In our study, a significantly
lower proportion of nursing home residents were prescribed opioids as compared to community-dwelling patients. Nursing home residents are possibly more fragile
both physically and mentally, which may affect the perceived risk of opioid side effects and hence prescribing.
Both Japan and Sweden have a high life expectancy
[41], and the proportion of elderly receiving longterm care (LTC) are similar [42]. The rapidly increasing aging population will increase the need for and
costs due to LTC in both countries, although expected to increase more in Japan [42]. In Japan, a national LTC insurance plan was introduced for the
elderly 20 years ago to provide the LTC and services
according to need based on individual assessment of
functional limitations. A professional care manager
helps the person plan the care according to the individually established cost while the remainder is covered privately [42]. LTC covers home care, respite
care and institutional care including nursing homes
[43]. In Sweden, the municipality is obliged to provide
the assistance needed, based on the decision of a municipal needs assessor [42]. This originates from the
Ädelreform in 1992; an extensive structural change in
the health field in which the municipalities took over
the overall responsibility for healthcare and LTC in
nursing homes or home care for community dwelling
elderly [44]. The goal of the Ädelreform was to provide the municipalities with the necessary prerequisites to supply freedom of choice and security in the
care of elderly [44].
As to the influence of genes and ethnicity, one study
noted a lower metabolizing capacity of paracetamol for
eastern Asians as compared to western Europeans, suggesting that they may be more susceptible to paracetamol
induced toxicity [45]. Indeed, paracetamol was not approved for use in recommended doses in Japan until 2011,
hence its use was low due to insufficient analgesic effect
[46]. Even after the approval of standard dose, paracetamol is less often used than NSAID and often in low doses
[46]. Prescription data from 2017 showed that half of new
prescriptions of analgesics were NSAIDs while only about
10 % were paracetamol [46]. A traditional Japanese herbal
medicine was also commonly prescribed, unlike in
Sweden. Most patients were only prescribed one drug,
and opioids were rarely prescribed [46].
In Sweden, prescription pattern data of analgesics during 2006–2015 showed a stable prevalence of opioids
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while an increase in paracetamol and decrease in NSAID
(mainly for the elderly) prescribing was noted [47].
Paracetamol and opioids prescriptions increased with an
increasing age and was most prevalent for patient aged
85 years or older [47].
Implications for clinical practice and future research

Our results are well in-line with previous research, but
adds the perspective of how it works in primary care,
and may initiate a debate on how to improve the followup of these patients in primary care, for example with
regular pain assessment.
However, the role played by the lack of pain medication follow-up plans is not yet entirely clear and should
be further examined.
Strengths and limitations

Pain management in elderly is a common and challenging task in primary care. The main strength was precisely the primary care perspective; as this is where these
patients are mostly cared for.
The main weakness was the small study sample, due
to difficulties with collecting medical case histories since
the research group didn’t personally perform this task.
Unfortunately, no better means of data collection was
available. However, no subsequent bias was expected or
noted. Further description of the possible loss in study
population was not possible since all patients discharged
from orthopaedic care could not be completely identified. Primary care research is challenging, and lacks experienced research nurses and the like for data
collection. Yet, this makes primary care research all the
more important, to describe for example how follow-up
works in reality.
In addition, the results are derived from a limited
number of GPs and their actions. Further, the medication information was partially based on reports from
nurses in municipality care, assumed to be complete, but
not always possible to double-check. Both patients with
medication aid and nursing home residents were included, to obtain a study population of elderly patients
quite possibly at the highest risk of drug-related problems and in great need of careful follow-up. Also, actual
medication use is high for these patients, which
strengthens the validity of the data. While forming a
mixed sample, it also enables a description of two similar
but distinct patient groups. Although the generalisability
of our results to a different setting is uncertain, the accordance with previous research suggests a certain degree of credibility.
Also, doses of medications were not included, and decreases in daily doses may have been made without discontinuation of the treatment. We also lacked patient
pain assessment and hence the degree of pain at each
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point is not known, which would have been helpful to
clarify whether persistent treatment was indicated or a
result of poor follow-up. However, this study describes a
real situation where potentially risky treatment continues possibly due to lack of regular follow-up including
pain assessment [16].

Conclusion
Persistent pain medication was commonly noted, including opioid use at a point in time where it should be
gradually reduced and ended, which may reflect poor
follow-up of these vulnerable patients.
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