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Association between clusters of back 
and joint pain with opioid use in middle-aged 
community-based women: a prospective cohort 
study
Sultana Monira Hussain1, Yuanyuan Wang1, Geeske Peeters2, Anita E. Wluka1, Gita D. Mishra3, Helena Teede1, 
Donna Urquhart1, Wendy J. Brown4 and Flavia M. Cicuttini1*  

Abstract 

Background: To determine the relationship between clusters of back pain and joint pain and prescription opioid 
dispensing.

Methods: Of 11,221 middle-aged participants from the Australian Longitudinal Study of Women’s Health, clusters of 
back pain and joint pain from 2001 to 2013 were identified using group-based trajectory modelling. Prescription opi-
oid dispensing from 2003 to 2015 was identified by linking the cohort to Pharmaceutical Benefit Scheme dispensing 
data. Multinomial logistic regression was used to examine the association between back pain and joint pain clusters 
and dispensing of prescription opioids. The proportion of opioids dispensed in the population attributable to back 
and join pain was calculated.

Results: Over 12 years, 68.5 and 72.0% women reported frequent or persistent back pain and joint pain, respectively. 
There were three clusters (‘none or infrequent’, ‘frequent’ and ‘persistent’) for both back pain and joint pain. Those 
in the persistent back pain cluster had a 6.33 (95%CI 4.38-9.16) times increased risk of having > 50 opioid prescrip-
tions and those in persistent joint pain cluster had a 6.19 (95%CI 4.18-9.16) times increased risk of having > 50 opioid 
prescriptions. Frequent and persistent back and joint pain clusters together explained 41.7% (95%CI 34.9-47.8%) of 
prescription opioid dispensing. Women in the frequent and persistent back pain and joint pain clusters were less 
educated and reported more depression and physical inactivity.

Conclusion: Back pain and joint pain are major contributors to opioid prescription dispensing in community-based 
middle-aged women. Additional approaches to reduce opioid use, targeted at those with frequent and persistent 
back pain and joint pain, will be important in order to reduce the use of opioids and their consequent harm in this 
population.

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Chronic pain is complex with a multifactorial aetiology, 
often starting in early adulthood and with pain preva-
lence increasing with age [1]. A meta-analysis of 55 stud-
ies, including community-based samples who were free 
from any major condition and were not part of an occu-
pational cohort (i.e. industrial or city worker), reported 
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a 31% prevalence of chronic pain (including back pain 
and joint pain) in people > 18 years old [2]. Chronic pain 
decreases work productivity and is associated with bil-
lions of dollars in healthcare costs each year [3, 4].

A recent systematic review which included 42 studies 
(28 from the USA, 9 from European countries, 3 from 
Canada and 1 each from Australia and India) reported 
that almost one-third of patients with chronic pain are 
prescribed opioids [5]. There is significant harm asso-
ciated with opioid use. For example, long-term use of 
opioids worsens pain through the development of pain 
sensitization [6], and prolonged opioid use (defined as at 
least 1 opioid prescription within the first 90 days after 
hospital discharge, where the patient was introduced 
to opioid for the first time [7]) has been associated with 
high morbidity including opioid use disorders and mor-
tality [8]. There are limited effective methods for man-
aging chronic pain [9]. Thus, in developed countries, 
compassionate advocacy for better treatment of chronic 
pain influenced the liberalization of laws governing the 
opioid prescriptions, and along with aggressive market-
ing of opioid formulations, resulted in relying on opioids 
for chronic pain relief [5].

Several recent guidelines, including the Centres for 
Disease Control and Prevention Guideline for Prescrib-
ing Opioids for Chronic Pain, discourage the use of opi-
oid analgesics, especially for the management of some 
specific pain conditions such as chronic low back pain 
[10–13]. In order to develop approaches to tackling the 
current prescription opioid epidemic, understanding 
those most at risk of chronic opioid use is needed. How-
ever, community-based individual-level data are lacking, 
as previous studies have reported opioid prescribing data 
from healthcare settings [14–21] or selected populations 
(e.g. veterans [22], patients with chronic pain [23, 24], or 
UK biobank (healthy volunteers not representative of UK 
population) [25]). Furthermore, the prevalence of chronic 
pain including back pain and joint pain peaks in mid-
dle-aged people [26, 27], and in particular middle-aged 
women are more likely than men to experience chronic 
pain and tend to report more severe pain than men [28]. 
Moreover, women were more likely to be prescribed an 
opioid than men [29]. We aimed to determine the rela-
tionship between clusters of back pain and joint pain and 
prescription opioids dispensing in a cohort of commu-
nity-based middle-aged women.

Methods
Participants
The Australian Longitudinal Study of Women’s Health 
(ALSWH) is a longitudinal survey of Australian women 
randomly selected from the Medicare database [30]. The 
middle-aged cohort born 1946-1951 were recruited in 

1996 and re-surveyed in 1998, 2001, 2004, 2007, 2010, 
and 2013. The surveys included questions about health 
behaviours, physical and mental health, and sociode-
mographic factors (www. alswh. org. au). The Human 
Research Ethics Committees of the University of New-
castle and the University of Queensland approved the 
study protocol. Written informed consent was obtained 
from all participants. In the current study we included 
women who consented to linkage of their ALSWH and 
Pharmaceutical Benefits Schedule (PBS) record. As data 
on opioid use was available from 2003 to 2015, women 
were included from 2001 onwards (Survey 3). All meth-
ods were carried out in accordance with relevant guide-
lines and regulations.

Demographics and lifestyle factors
Body mass index (BMI): Self-reported height and weight 
data was used to calculate BMI [30]. BMI was defined by 
a woman’s weight in kilograms divided by the square of 
height in meters.

Education: Data on education status was collected only 
in the 1996 survey. Educational level was grouped as: 1) 
no formal qualification; school certificate as < 12 years of 
education; 2) higher school certificate; trade, apprentice-
ship, certificate or diploma; higher degree or bachelor 
degree as > 12 years of education.

Physical activity: Participants were asked to only 
report activity that lasted 10 min or more in 1) walk-
ing briskly, 2) moderate leisure activity i.e. recreational 
swimming, dancing, social tennis, 3) vigorous leisure 
activity that makes you breathe harder or puff and pant 
[31]. A physical activity score was calculated as the sum 
of the products of total weekly minutes in each of the 
three categories of activity and the metabolic equivalent 
value (MET) assigned to each category. Physical activity 
was then categorised based on total MET.minutes per 
week. Inadequate physical activity was defined by < 600 
MET·minutes per week (150 min moderate-intensity 
physical activity/week) [31].

Depression: Depression was assessed by the question 
“In the past three years, have you been diagnosed or 
treated for depression” [32].

Back pain and joint pain
Back pain
Women were asked “In the last 12 months have you 
had back pain?” They were asked to circle one response: 
‘never’, ‘rarely’, ‘sometimes’ or ‘often’. Participants who 
responded ‘never’ or ‘rarely’ were categorized as having 
‘no back pain’, while those who responded ‘sometimes’ or 
‘often’ were categorized as ‘having back pain’ [33].

http://www.alswh.org.au
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Joint pain
Participants were asked, “In the last 12 months have you 
had stiff or painful joint?” Those who responded ‘never’ 
or ‘rarely’ in response to this question were categorized 
as having ‘no joint pain’, and those who responded ‘some-
times’ or ‘often’ were categorized as having joint pain.

Clusters of back pain and joint pain
We categorised back pain and joint pain into differ-
ent clusters using the group-based trajectory modelling 
(GBTM) and identified participants who followed a sim-
ilar back pain or joint pain pattern over time [34]. This 
provided a categorical variable describing the clusters of 
back pain and clusters of joint pain [34–36].

PBS items for opioids
The PBS Schedule lists all the medicines available to be 
dispensed to patients at a government-subsidised price. 
The PBS data provide dispensing records of medication 
including the date of dispensing and the PBS item code 
that provides information on the medication name, for-
mulation, strength and type of script. PBS item codes are 
specific for each generic type of drug, dose and number 
of units per container. Most of the PBS listed medicines 
are dispensed by pharmacists, and used by patients at 
home. PBS is available to all Australian residents who 
hold a current Medicare card. However, private prescrip-
tions are not included in the PBS dataset. PBS website 
(http:// www. pbs. gov. au) was used to identify the item 
codes for tramadol, oxycodone, combined oxycodone 
and naloxone (Targin), buprenorphine, codeine, codeine 
combined with panadol (panadiene), morphine, fentanyl, 
hydromorphone, and methadone. PBS data for 2014 and 
2015 were not complete, as there is a time lag in PBS col-
lecting dispensing data from public hospitals and in peo-
ple claiming medication reimbursement if they have paid 
the original prescription during this time [37].

Based on the total number of prescriptions dispensed 
over the entire 12 year study period, women were 
grouped into 5 categories (1) no prescriptions, (2) 1-15 
prescriptions, (3) 16-50 prescriptions, (4) > 50 prescrip-
tions. Based on the maximal number of prescriptions 
prescribed in any year over the 12 years (‘number of pre-
scriptions/year’), women were grouped into three cat-
egories (1) no prescriptions in any calendar year, (2) 1 
prescription in at least one year, and (3) ≥2 prescriptions 
in at least one year. The categories were chosen based 
on the evidence that the probability of long-term opioid 
use increases significantly with as little as 5 days of use 
[38], irrespective of the reason of prescribing, including 
surgery.

Statistical analysis
Identification of clusters of back pain and joint pain
We used GBTM to identify pain clusters of participants, 
who have followed a similar back pain or joint pain pat-
tern over time [34]. The statistical details of the meth-
odology in the context of biomedical and sociological 
research have been described in detail elsewhere [36, 39]. 
We used the data from 2001 as baseline and the subse-
quent follow-ups until 2013 (2001, 2004, 2007, 2010 and 
2013) for these analyses. We conducted GBTM analy-
sis using STATA TRAJ [40]. A series of models using all 
available data to estimate latent clusters with linear and 
quadratic terms for each group was systematically fitted 
and compared using the Bayesian Information Criterion 
(BIC) statistic. The choice of the number of clusters was 
therefore guided by the goal of analysis and confirmation 
of model adequacy, and the proportion of cohort mem-
bers in each class [41].

Back pain, joint pain and opioid prescription dispensing
There are no missing data for back pain and joint pain as 
GBTM handles missing data by fitting the model using 
maximum likelihood estimation [34]. We included 11,221 
participants who completed Survey 3 (March 2001-2002).

General characteristics of the women placed in differ-
ent clusters of back pain and joint pain were compared 
using ANOVA for continuous variables and chi-square 
for categorical variables. Number of women prescribed 
opioid prescriptions over the study period (12 years) and 
‘number of prescriptions/year’ were compared using chi-
square. Types of opioid prescriptions according to back 
pain and joint pain clusters and their morphine equiva-
lences were described. Multinomial logistic regression 
was used to examine the association between back pain 
and joint pain clusters and prescription opioid dispens-
ing using the no or infrequent back pain, no or infrequent 
joint pain; and no opioid prescriptions as the referent cat-
egory. Population attributable fraction (PAF) was calcu-
lated to determine the proportion of opioid prescription 
dispensed in the population that could be attributable to 
back pain or joint pain using the “punafcc” command in 
Stata, which implements the method recommended by 
Greenland and Drescher [42]. The formula for PAF used 
is∑pOp[(RR − 1)/RR], where pOp is the proportion of 
total opioid prescription dispensing observed in the par-
ticipants who had back pain only, or joint pain only, or 
either back or joint pain and RR is the relative risk associ-
ated with either back pain only, joint pain only, or either 
back or joint pain. The PAFs represent the proportion 
of opioid prescriptions dispensing that would not have 
occurred if members of that frequent and persistent back 
pain or joint pain category were redistributed to lowest 

http://www.pbs.gov.au
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risk cluster (no or infrequent back pain, no or infrequent 
joint pain, no or infrequent back or joint pain), assuming 
that the observed associations represent causal effects. 
Model 1 was unadjusted analyses, and model 2 was 
adjusted for age, BMI, education, physical activity, and 
depression. Confounders were selected based on previ-
ously published studies examining opioid use in the back 
pain and joint pain areas, using the directed acyclic graph 
(DAG) diagram [43] (Supplementary Fig. 1). All analyses 
were performed using Stata SE version 16.0 (StataCorp).

Results
We identified three clusters for each of back pain and 
joint pain. For back pain, 3527 (31.4%) were in the ‘no 
to infrequent’ (pain reported in 0-2 of 5 surveys, with 

3386 (96.0%) having pain 0-1 survey), 3493 (31.1%) in 
‘frequent’ (pain reported in 3-4 of 5 surveys), and 4201 
(37.4%) in the ‘persistent’ (pain reported at all 5 surveys) 
back pain cluster. Regarding joint pain, 3141 (28.0%) were 
in the ‘no to infrequent’ (pain reported in 0-2 of 5 sur-
veys, 3015 (96.0%) having pain 0-1 survey), 3376 (30.1%) 
were in the ‘frequent’ (pain reported in 3-4 of 5 surveys), 
and 4704 (41.9%) in ‘persistent’ (pain reported at all 5 
surveys) cluster. Opioid prescriptions were dispensed to 
5126 participants over the study period (2003-2015). Of 
the 5126 women, 92.1% had one prescription/year and 
the rest had > 2 prescriptions/year.

Demographic characteristics and number of opioids 
prescriptions dispensed (over the study period, and 
‘number of prescriptions/year’) based on back pain and 

Table 1 Demographic and psychosocial characteristics and opioid prescriptions middle-aged community-based women from 2003 
to 15 (N = 11,221)

a Baseline data presented (collected in 2001 survey), continuous variables are presented as mean (±SD)

No or infrequent pain Frequent pain Persistent pain p

Back pain (n, %) 3527 (31.4) 3493 (31.1) 4201 (37.4)

Age in  yearsa 52.0 (1.5) 52.0 (1.5) 52.1 (1.4) < 0.02

BMI, kg/m2a 26.0 (5.0) 26.9 (5.4) 27.5 (5.9) < 0.001

Education (Did not complete high school, < 12 years education)a 2012 (57.5) 1786 (51.7) 1926 (46.1) < 0.001

Depressiona 246 (7.1) 376 (10.9) 639 (15.4) < 0.001

Inadequate physical  activitya 750 (22.3) 849 (25.9) 1058 (26.9) < 0.001

Number of women dispensed the following no of prescriptions 2003-2015 < 0.001

None (n = 6095) 2290 (64.9) 1905 (54.5) 1900 (45.2)

1-15 prescriptions (n = 4272) 1141 (32.4) 1359 (38.9) 1772 (42.2)

16-50 prescriptions (n = 483) 60 (1.7) 147 (4.2) 276 (6.6)

> 50 (n = 371) 36 (1.0) 82 (2.4) 253 (6.0)

‘Number of prescriptions/year’ < 0.001

No prescriptions (n = 6095) 2290 (64.9) 1905 (54.5) 1900 (45.2)

1 prescription (n = 4721) 1202 (34.1) 1481 (42.4) 2038 (48.5)

2 or more prescription (n = 405) 35 (1.0) 107 (3.1) 263 (6.3)

Joint pain (n) 3141 (28.0) 3376 (30.1) 4704 (41.9)

Age in  yearsa 52.3 (1.3) 52.1 (1.5) 51.8 (1.5) < 0.001

BMI, kg/m2a 25.5 (4.7) 26.6 (5.2) 27.9 (5.9) < 0.001

Education (Did not complete high school, < 12 years education)a 1372 (44.1) 1604 (47.8) 2432 (52.1)

Depressiona 207 (6.7) 332 (9.9) 722 (15.5) < 0.001

Inadequate physical  activitya 664 (22.3) 804 (25.2) 1189 (27.0) < 0.001

Number of women dispensed the following no of prescriptions 2003-2015 < 0.001

No prescriptions (n = 6095) 2071 (65.9) 1891 (56.0) 2133 (45.3)

1-15 prescriptions (n = 4272) 982 (31.3) 1296 (38.4) 1994 (42.4)

16-50 prescriptions (n = 483) 57 (1.8) 123 (3.6) 303 (6.4)

> 50 prescriptions (n = 371) 31 (1.0) 66 (2.0) 274 (5.8)

‘Number of prescriptions of opioids/year’ < 0.001

No prescription (n = 6095) 2071 (65.9) 1891 (56.0) 2133 (45.3)

1 prescription (n = 4721) 1031 (32.8) 1405 (41.6) 2285 (48.6)

2 or more prescriptions (n = 405) 39 (1.2) 80 (2.4) 286 (6.1)
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joint pain cluster are presented in Table 1. For both back 
pain and joint pain, women in the ‘persistent’ pain clus-
ter were of higher BMI, less educated, more likely to have 
depression and be inactive than women in the other two 
clusters. The number of opioid prescriptions dispensed 
over the study period and ‘number of prescriptions/year’ 
were highest in women in the ‘persistent’ followed by the 
‘frequent’ pain clusters for both back pain and joint pain. 
Types of opioids in these prescriptions and the morphine 
dose per script (mg) are shown in Supplementary Table 1.

The association between back pain and joint pain clus-
ters, and opioid prescription dispensing is presented 
in Table  2. For opioid prescription dispensing over the 
12 years, an increasing number of opioid prescriptions 
was dispensed in the ‘frequent’ and ‘persistent’ back pain 
clusters relative to the ‘no or infrequent’ cluster. After 
adjustment for age, BMI, education, physical activity and 
depression, compared to those in the ‘no or infrequent’ 
back pain cluster, women in the frequent back pain clus-
ter had increased risk of opioid prescriptions dispensing: 
relative risk ratio (RRR) 1.34 (95% CI 1.21-1.49) for dis-
pensing 1-15 prescriptions, RRR 2.52 (95% CI 1.83-3.48) 
for 16-50 prescriptions, and RRR 2.20 (95% CI 1.45-3.33) 

for > 50 prescriptions. Persistent back pain also increased 
the risk of opioid prescriptions dispensing: RRR 1.66 for 
1-15 prescriptions, RRR 4.34 for 16-50 prescriptions, and 
RRR 6.33 for > 50 prescriptions. Similar increased risk 
for opioid prescription dispensing was observed for joint 
pain clusters. The frequent and persistent back pain and 
joint pain clusters were associated with a higher ‘number 
of prescriptions/year’ dispensed than the ‘no or infre-
quent’ cluster (Supplementary Table 2).

PAF was calculated to examine the contribution of back 
pain and joint pain to the opioid prescriptions dispensed 
over the 12 years (Table 3). The PAF for opioid prescrip-
tion dispensing was 30.4% for back pain and 35.1% for 
joint pain, adjusted for age, BMI, education, physical 
activity and depression. Back and joint pain together 
explained 41.7% of opioid prescriptions.

Discussion
In this cohort of community-based middle-aged women 
followed for 12 years, more than two thirds of women 
were in the frequent or persistent back pain clusters (pain 
reported in > 3 out of 5 surveys). Similarly, over 70% of 
women were in the frequent or persistent joint pain 

Table 2 Relationship between musculoskeletal pain and opioid prescriptions over the study period (2003-15)

Data are presented as relative risk ratio (RRR) and 95% confidence intervals (CI). Model 1: unadjusted; Model 2: adjusted for age, BMI, education, physical activity and 
depression

Model 1
RRR (95% CI)

Model 2
RRR (95% CI)

1-15 prescriptions 
vs no prescription

16-50 
prescriptions
vs no prescription

> 50 prescriptions
vs no prescription

1-15 prescriptions
vs no prescription

16-50 
prescriptions
vs no prescription

> 50 prescriptions 
vs no prescription

Back pain

No or infrequent 
back pain

Reference Reference Reference Reference Reference Reference

Frequent back pain 1.43 (1.30, 1.58) 2.95 (2.17, 4.00) 2.74 (1.84, 4.07) 1.34 (1.21, 1.49) 2.52 (1.83, 3.48) 2.20 (1.45, 3.33)

Persistent back pain 1.87 (1.70, 2.06) 5.54 (4.17, 7.38) 8.47 (5.94, 12.07) 1.66 (1.50, 1.84) 4.34 (3.22, 5.86) 6.33 (4.38, 9.16)

Joint pain

No or infrequent 
joint pain

Reference Reference Reference Reference Reference Reference

Frequent joint pain 1.44 (1.30, 1.60) 2.36 (1.72, 3.26) 2.33 (1.51, 3.59) 1.42 (1.27, 1.58) 2.16 (1.55, 3.02) 2.03 (1.30, 3.15)

Persistent joint pain 1.97 (1.79, 2.17) 5.16 (3.86, 6.89) 8.58 (5.89, 12.50) 1.85 (1.67, 2.06) 4.23 (3.11, 5.76) 6.19 (4.18, 9.16)

Table 3 Population attributable fraction (PAF, %) of opioid use in relation to back and joint pain

Data are presented as population attributable risk fraction (PAF) and 95% confidence intervals (CI). Model 1: unadjusted; Model 2: adjusted for age, BMI, education, 
physical activity and depression

Model 1
PAF (95% CI)

Model 2
PAF (95% CI)

Back pain (No or infrequent back pain vs frequent and persistent pain) 35.8 (31.9, 39.4) 30.4 (25.9, 34.6)

Joint pain (No or infrequent joint pain vs frequent and persistent pain) 38.6 (34.5, 42.4) 35.1 (30.4, 39.4)

Back pain or joint pain (No or infrequent pain vs frequent and persistent pain) 49.2 (43.7, 50.1) 41.7 (34.9, 47.8)
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clusters (pain reported in > 3 out of 5 surveys). These 
clusters for both back pain and joint pain were associated 
with higher number of opioid prescriptions dispensing 
over the study period and yearly prescription dispens-
ing (‘prescriptions/year’). Frequent and/or persistent 
back pain attributed to 30.4% of the opioid prescription 
dispensing and frequent and/or persistent joint pain 
attributed to 35.1% of the opioid prescription dispens-
ing, together explaining 41.7% of the prescription opioid 
dispensing.

Our findings of distinct back pain clusters over 12 years 
are supported by previous studies with three [44], five 
[45] and seven [46] years of follow-up, suggesting that 
back pain is often chronic. We also found three distinct 
clusters for joint pain with 41.9% of middle-aged women 
with persistent joint pain over 12 years. This has not pre-
viously been reported in community-based populations. 
However, one recent study examined pain clusters across 
several body sites in 1336 adolescents (11–14 years old) 
over three years and found that 1–5% of adolescents were 
in the ‘persistent’ pain cluster [47].

We found that women in the frequent and persistent 
back pain clusters and the frequent and persistent joint 
pain clusters were dispensed a significantly higher num-
ber of opioid prescriptions over the study period and a 
higher rate of yearly opioid prescriptions. For example, 
those in the persistent back pain cluster had a more than 
6-fold increased risk of having > 50 opioid prescriptions 
over the 12 years. This is similar to the result reported 
from the UK biobank, where 5.5% people with chronic 
musculoskeletal pain were using opioids on a regular 
basis [25]. Most commonly used prescription contain 20 
to 60 units of opioids [29]. These results are in line with 
the reported over-prescription of opioids for chronic 
pain, including musculoskeletal pain in several developed 
countries including UK, USA, France, Canada, Norway 
and Australia [14–21] and extend these data by examin-
ing the opioid dispensing based on the presence of pain 
clusters over 12 years. The results from the UK biobank 
showed that 5.5% people with chronic musculoskeletal 
pain were using opioids on a regular basis [25]. Another 
study from the UK reported prescribed opioids in 59% of 
participants with chronic musculoskeletal pain [14]. In 
the US survey, 18.8% of people who were suffering from 
chronic back pain used opioids [48]. The use of opioids 
for back pain and joint pain in emergency department 
settings remains variable. For example, a study from 
Canada, including participants with non-urgent low back 
pain over a six-year period, showed that one quarter of 
the participants were prescribed hydromorphone [49]. In 
another study, 51% of the opioid naïve back pain patients 
received opioids in the emergency department [50]. Our 
study extends the understanding beyond these studies 

by reporting opioid use in a community-based sample in 
relation to back pain and joint pain clusters over 12 years. 
Our findings support the notion that chronic opioid use 
fails to achieve adequate long-term pain relief [51]. Of 
concern is the increasing evidence that long-term opi-
oid use may further aggravate chronic pain through the 
development of pain sensitization [6].

In our study, 1180 women (10.5% of the total popula-
tion) in the frequent or persistent back pain clusters and 
1240 (11.1% of the total population) in the frequent or 
persistent joint pain clusters were dispensed prescrip-
tions containing ≥400 mg morphine equivalence of opi-
oid for use at least 20 days (Supplementary Table 1). This 
is troublesome as there is evidence that even opioid naïve 
patients who receive a cumulative dose of ≥400 mg (ver-
sus < 120 mg) morphine equivalence in their first month 
of therapy are 2.96 times more likely to become chronic 
opioid users [52].

We found that frequent and/or persistent back pain 
and joint pain attributed to 41.7% of opioid dispensing in 
this population. This calls for increasing awareness that 
musculoskeletal pain is a major reason for prescription 
of opioids. For example, in the CONsortium to Study 
Opioid Risks and Trends which included adults aged 
> 18 years and in the Group Health and Kaiser Perma-
nente of Northern California, of those prescribed long-
term opioids, 29.9 and 27.2% of participants reported 
back pain, respectively [53]. In this study, we cannot 
directly attribute opioid dispensing to back pain or joint 
pain. However, we found that the opioid dispensing was 
common and use was chronic. There is evidence that 
those with chronic pain commonly have pain at more 
than one site, but with one site predominating [54]. Man-
agement of chronic low back pain and joint pain remains 
poor which is associated with multisite pain [55]; a multi-
disciplinary approach is needed [10, 11, 13] for improved 
pain management. Women with lower socioeconomic 
status are less likely to have access to exercise, lifestyle 
and psychological programs for managing musculoskel-
etal pain and preventing the development of chronic 
pain. Our data showed that those prescribed opioids 
were less educated and reported less physical activity and 
more depression, raising the concern that there may be 
an over reliance on opioids to manage the chronic pain 
in this group. This has policy implications for the devel-
opment of viable strategies for dealing with chronic 
musculoskeletal pain, and for countering the current pre-
scription opioid epidemic. This should include but not be 
limited to: 1) identifying people with chronic musculo-
skeletal pain who are prone to get opioid prescriptions; 
2) examining pre-existing policies for managing pain, and 
enablers and barriers to implementing these strategies; 
3) encouraging general practitioners not to prescribe 
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opioids, but rather educate patients lifestyle modifica-
tions, as per the current guidelines. Our data suggest that 
women with chronic back pain and joint pain need to be 
identified as being at high risk of chronic opioid use and 
strategies should be developed to reduce the prescription 
opioid dispensing. Guidelines for the management of low 
back pain recommend education regarding management 
of pain, management of psychological issues, encour-
agement to participate in physical activity and advice to 
return to normal activity [56]. Only simple analgesics 
should be prescribed and if needed, opioids should be 
prescribed with caution [56].

Potential limitations of this study are that sociodemo-
graphic and pain data were self-reported [33]. We do 
not have data on other co-morbidities for which opioids 
were used. However, we have followed up this commu-
nity-based sample of women over a 12 years period. It is 
less that these women were prescribed opioids for such 
a long time for other significant medical conditions such 
as cancer. We cannot conclude that these women were 
prescribed opioids specifically for back pain or joint pain. 
However, although those with back pain and joint pain 
commonly have other chronic pain problems such as 
headaches or abdominal pain [57], opioids are not gen-
erally recommended for these conditions. Furthermore, 
data suggest that more than 50% of opioid prescrip-
tions are issued to people with low back pain [20]. These 
results in the middle-aged women are of particular inter-
est since use of opioids increased with age-group and opi-
oid use is more common in females than males [25, 28] 
The PBS provides near-complete coverage of prescription 
medicine dispensing in Australia. There is evidence that 
PBS claims under-estimate opioid use in Australia [29]. 
For example in the years, 2010, 2011 and 2014 pharma-
ceutical claims data did not account for 19.1, 20.0 and 
12.4% of prescription-only opioid utilisation respectively 
[29]. Although total opioid use in an individual may be 
underestimated, all Australian citizens and permanent 
residents can access medications listed on the PBS with 
no restrictions. Although not a direct measure of medi-
cation utilization, prescriptions are a good indicator of 
overall opioid use [18]. PBS does not take into account 
the over the counter opioid use. Codeine was the only 
opioid available over the counter in Australia until 2018, 
so our data underestimates total codeine use. However, 
our study is set in the context of the Australian healthcare 
system where there is universal health cover, so everyone 
has access to medications through the PBS. Thus, there 
is no barrier to accessing a general practitioner or other 
health professional who can prescribe opioid if consid-
ered necessary for a patient. So it is unlikely that there is 
significant bias in those taking over-the-counter codeine 
being very different to those who have prescription 

opioids, but we may have underestimated the total num-
ber of doses of opioids. In women where prescriptions 
were initiated in a public hospital, most will have had an 
ongoing prescription through their general practitioners 
and PBS. Although we have access to PBS data until 2015, 
the trend in opioid use in Australia has remained simi-
lar since then as recently reported (November 2018) [29]. 
Strengths of this study include the large, well character-
ized cohort of middle-aged women largely representative 
of community dwelling Australian women, unselected 
in relation to pain or healthcare seeking behaviour, the 
availability of individual person-level data, long duration 
of follow-up, and reliable data on opioid prescriptions 
obtained from the PBS database.

Conclusions
In conclusion, women in the frequent and persistent back 
pain and/or joint pain clusters were prescribed substan-
tial amounts of opioids, including high dose opioids, 
which make the women vulnerable to chronic opioid use, 
misuse, and overdose. More than 40% of opioid prescrip-
tions that were dispensed could be attributed to the pres-
ence of frequent and/or persistent back and joint pain. 
Additional approaches to reduce opioid use, targeted at 
those with back pain and joint pain, will be important in 
order to reduce the use of opioids and their consequent 
harm in this population.
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