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Abstract
Objectives—We describe age and gender trends in long-term use of prescribed opioids for
chronic noncancer pain in 2 large health plans.
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Methods—Age- and gender-standardized incident (beginning in each year) and prevalent
(ongoing) opioid use episodes were estimated with automated health care data from 1997 to 2005.
Profiles of opioid use in 2005 by age and gender were also compared.

Results—From 1997 to 2005, age–gender groups exhibited a total percentage increase ranging
from 16% to 87% for incident long-term opioid use and from 61% to 135% for prevalent long-
term opioid use. Women had higher opioid use than did men. Older women had the highest
prevalence of long-term opioid use (8%–9% in 2005). Concurrent use of sedative-hypnotic drugs
and opioids was common, particularly among women.

Conclusions—Risks and benefits of long-term opioid use are poorly understood, particularly
among older adults. Increased surveillance of the safety of long-term opioid use is needed in
community practice settings.

Long-term use of opioid analgesics for chronic noncancer pain has increased considerably in
recent years,1–5 but little is known about trends in long-term use of prescribed opioids
among specific age and gender groups. The American Geriatric Society recently
recommended that opioids be preferred over nonsteroidal anti-inflammatory drugs
(NSAIDs) for management of moderate-to-severe chronic pain among older adults,6 so it is
timely to examine recent trends in opioid use among this population. Potential adverse
effects of opioid use include overdose, falls and fractures, respiratory insufficiency,
hyperalgesia, interactions with other medications or substances, risk of addiction, and
diversion for nonmedical use. These risks differ by age and gender. For example, risks for
abuse of prescribed opioid medications may be greatest among young men,7 whereasrisks
forfractures due to falls associated with opioid use may be greatest among older women.8 To
minimize such risks, an important initial step is to understand the prevalence and long-term
trends in opioid use in the general population by age and gender.

Women are more likely than are men to report a wide range of chronic pain conditions,9
including most musculoskeletal and arthritic pain conditions, common forms of headache,
temporomandibular disorders, carpal tunnel syndrome, irritable bowel syndrome, and
fibromyalgia.10 Women report greater severity of pain, longer-lasting and more frequent
pain, and more anatomically diffuse pain than do men, and women are more likely to
experience multiple pain problems.10,11 It is therefore not surprising that women use
prescribed opioids at higher rates than do men.12,13 However, prior research has not
determined the extent of long-term prescription opioid use among women relative to men.

Pain prevalence may change across the life course; some pain conditions increase with age
(e.g., joint pain) and some decrease (e.g., abdominal pain and headache).11,14 Older persons
have more chronic pain15,16 and thus may be more likely to be prescribed opioids for long
periods.12,17 Findings on age differences in prescription opioid use have been
contradictory12,18,19 Because older adults generally use more prescribed medications than
do younger adults, older adults’ potential for medication interactions with opioid analgesics
is greater.17,20 Older adults have higher prevalence of insomnia,21 so concomitant use of
pain medications and sedative hypnotics may be common. Other concerns include cognitive
impairment, respiratory depression, and ataxia (lack of muscle coordination), which
increases risks of falls.20 Undertreatment of pain in older persons may be a
consequence,17,22 although some guidelines recommend opioid analgesics for chronic pain
among older adults in preference to NSAIDs.6

We describe trends over a 9-year period (1997–2005) in long-term use of prescribed opioid
analgesics by age and gender in 2 large integrated health plans that together serve more than
1% of the US population. On the basis of prior research, we expected large increases in
long-term opioid use over the study period, with higher prevalence for women than men and
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higher prevalence for older persons than younger adults.12 We also provide new information
on age–gender differences in patterns of long-term opioid use, including type of medication,
dosage levels, and concomitant use of sedative-hypnotic medications.

METHODS
The CONSORT study (Consortium to Study Opioid Risks and Trends) was developed to
investigate trends and risks of long-term opioid therapy for noncancer pain from 1997 to
2005. Details of the methods have been published previously23; we briefly describe the
study population and methods.

Study Setting and Population
The CONSORT study was conducted in 2 large, integrated health plans—Kaiser
Permanente Northern California (KPNC) and Group Health Cooperative (GHC) in
Washington State. Together, they provide care to approximately 4000000 individuals. Each
health plan’s membership generally reflects the demographic profile of the communities in
which it is located, and enrollment has remained stable over time.24,25 KPNC’s membership
has a wide range of income and education levels. Compared with the region’s general
population, KPNC has fewer members at the extreme ends of the income distribution,24,26

members with more years of education,26 and a similar racial/ethnic distribution, except for
a lower percentage of Latino women.24,26 GHC’s membership includes about 10% of
Washington State residents. GHC members’ age, gender, and racial/ethnic compositions are
similar to those of the region’s general population,25 but with fewer members at the extreme
ends of the income distribution. GHC members have comparatively high levels of education
and GHC membership is predominately White, with Asians comprising the largest minority
population. Both health plans serve Medicaid and Medicare enrollees, the self-insured, and
those insured through their employers. Analyses included data from all adult members aged
18 years or older, excluding persons who had been diagnosed with cancer. A diagnosis of
cancer was determined from the Surveillance, Epidemiology and End Results (SEER)
registries at both GHC and KPNC.

Data Sources
The CONSORT study uses automated health plan data, which include information on
pharmacy use, patient demographics (age and gender), enrollment, clinical diagnoses, and
health services utilization. Information on medical encounters and pharmacy utilization is
captured for all services provided directly by the health plans and through claims data for
any services provided outside of the health plan by contracted providers and pharmacies.
Pharmacy data capture about 97% of membership prescriptions.24,25

Episodes of Opioid Use
CONSORT uses an episode approach to define long-term opioid use. The beginning of an
episode is defined by the date of dispensing of an opioid (oral or transdermal) without a
previous dispensing in the prior 6 months. An episode has no maximum length—the episode
ends if there is no dispensing for 6 months. The end date is defined as the date of last
prescription plus days supply (i.e., the number of days for which the opioid is prescribed) for
that prescription. “Total days supply” is defined as the sum of days supply for all opioids
dispensed during an episode.27 Days supply is calculated by the pharmacist when a
prescription is dispensed and is based on the maximum dose permitted by the prescriber.
“Incident” opioid use episodes are those episodes beginning in the calendar year of interest.
The prevalence of opioid use episodes reflects period prevalence for a year—that is,
episodes that continue in the year of interest.
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We defined episodes as long-term if they were longer than 90 days and were associated
either with a total days supply of at least 120 or with 10 or more opioid prescriptions of any
type dispensed. Our previous work found that persons who surpassed this threshold were
likely to continue frequent opioid use 1 year later.23

We also determined the type of pain condition associated with each episode. The first opioid
prescription in the episode was linked to an “index visit”—that is, a visit with the physician
who prescribed the first opioid in the episode during the 2 weeks prior to the episode start
date.26 International Classification of Diseases, Ninth Revision (ICD-9) codes28 for the
index visit were then evaluated to identify associated pain conditions. Persons could be
classified with more than 1 condition.

Medication Use Profiles
Medication use profiles were developed for prevalent long-term opioid users in 2005 to
compare subpopulations. Prevalent users were persons in an episode of long-term opioid use
on January 1, 2005, who also met the criteria for long-term use in 2005 (i.e., 90 or more
days with 120 or more total days supply or 10 or more opioid dispensations); thus, the
profile covers the calendar year 2005. Profiles are presented here for the most recent study
year (2005) since profiles were similar across study years for long-term opioid users.

We calculated morphine equivalent dose (MED) for each opioid dispensed by multiplying
the quantity times the strength (i.e., milligrams per unit dispensed) times drug-specific
conversion factors.23 We calculated total MED by adding the morphine equivalents for each
opioid dispensed during the episode. Average daily dose for an episode, which we calculated
by using the total MED divided by episode duration in days, is an estimate of mean daily
consumption.23,27 Frequent use of sedative-hypnotic drugs was defined as receiving a
supply of benzodiazepines, barbiturates, or muscle relaxants of 180 days or more in 2005.27

Opioid medications were divided into 3 types (based on established federal classifications
and pharmaceutical designation): (1) non–Schedule II, (2) short-acting Schedule II, and (3)
long-acting Schedule II.23 If more than 1 type of opioid was dispensed over an episode, the
opioid with the largest total days supply in the episode was identified as the most frequently
prescribed or predominant opioid in that episode.

Analyses
The study’s focus was on long-term trends by age and gender, not on comparison of the
health plans; thus, study analyses were done separately by health plan. We first described
the characteristics of members initiating long-term opioid therapy in 2005 at KPNC and
GHC. We then presented opioid use episodes per 1000 individuals, separately by health
plan. Findings are presented by gender and by 3 age categories (18–44 years, 45–64 years,
and ≥65 years) standardized to the 2005 age–gender distribution of each population.
Incident long-term opioid use and prevalent long-term use are reported. We estimated the
percent change annualized (PCA) across the study period with 95% confidence intervals
(CIs) by using a linear regression method.29 The linearized PCA estimates the constant
annual (multiplicative) rate of change over a fixed time period. To allow adequate follow-up
time to observe long-term use after an episode began, only members who were enrolled for
the entire year of interest plus 182 days following the end of theyear were used.

The medication use profiles for each health plan for the year 2005 also present information
by gender and by age group.
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RESULTS
Table 1 reports descriptive information (age and pain condition) for incident long-term
opioid use in 2005 by gender. The average ages for women and men were 57 years and 54
years at KPNC and 55 years and 53 years at GHC, respectively.

Among KPNC incident long-term opioid users in 2005, 63% of women and 66.4% of men
had a visit to the prescribing physician within 2 weeks prior to initiating opioids, permitting
linkage to diagnostic data for that index visit. At GHC, the respective numbers were 74.8%
for women and 76.2% for men. At KPNC and GHC, the most prevalent pain conditions for
both women and men were back pain, extremity pain, and osteoarthritis.

Across age groups, the most common diagnoses were back pain and extremity pain (results
not shown). Osteoarthritis pain was more prevalent among those aged 65 years and older
than among the younger age groups.

Incidence of Long-Term Opioid Use
Table 2 shows incident long-term opioid use for 1997 and 2005. (Findings for intervening
years were highly stable, showing an increasing pattern, and are not shown here. Data are
available upon request). Older women (aged 65 years and older) at KPNC and GHC had
higher incident long-term opioid use than did any of the other age–gender groups. Overall,
the trend toward higher incident long-term opioid use over time was found in all age groups
and both genders. Across all age and gender groups, the PCA in the incidence of long-term
opioid use was about 4% to 8%. From 1997 to 2005, the overall percentage increase in the
onset of new episodes of long-term opioid use ranged from 16% to 87%, depending on the
age–gender group.

Prevalence of Long-Term Opioid Use
Figure 1 describes trends in prevalent long-term opioid use for KPNC and GHC members.
For women, there were large increases in prevalent long-term use among all age groups. The
greatest increase was for women aged 45–64 years at both KPNC (PCA=9.3; 95% CI=9.1,
9.5) and GHC (PCA=9.1; 95% CI=8.5, 9.6). The highest long-term use was among older
women, which was consistent across the study period. At KPNC, older women had
prevalence of long-term opioid use of 51.6 per 1000 population (i.e., 5.2%) in 1997 and 88.0
per 1000 population (8.9%) in 2005. At GHC, the corresponding prevalence of long-term
opioid use was 48.2 per 1000 population in 1997 and 77.5 per 1000 population in 2005.
Thus, at the end of the study period, 8% to 9% of women older than 65 years were on long-
term opioid use in both health plans. Over the 9-year study period, the total percentage
increase in the prevalence of long-term opioid use among women at KPNC ranged from
62% among those aged 19 to 44 years to 98% among those aged 45–64 years. At GHC, the
total percentage increase in the prevalence of long-term opioid use for women ranged from
61% among those aged 65 or older to 102% among those aged 45–64 years.

There were similar increases in prevalent long-term opioid use for men. For men, as for
women, the greatest increase occurred among those aged 45–64 years (at KPNC, PCA=9.5;
95% CI=9.2, 9.8; at GHC, PCA=11.0; CI=10.3,11.7). However, in the later study years at
GHC, there was little difference between the middle age group and the older men. Opioid
use was highest for older men—at KPNC, 31.5 per 1000 population in 1997 and 53.8 per
1000 population in 2005; at GHC, 25.3 per 1000 population in 1997 and 45.7 per 1000
population in 2005. Over the study period, the total percentage of increase in the prevalence
of long-term opioid use among men at KPNC ranged from 71% (among those aged 18–44
years and those 65 years or older) to 106% (among those aged 45–64 years). At GHC, the
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total percentage increase in the prevalence of long-term opioid use among men ranged from
81% (among those aged 65 years or older) to 135% (among those aged 45–64 years).

Medication Use Profiles 2005
Table 3 shows medication use profiles for prevalent long-term opioid users in 2005 for both
health plans. At KPNC, women had only a slightly lower average daily dose than did men
(46.0 mg MED vs 51.5 mg MED; P<.001). However, significantly more women than men
with long-term opioid use received a supply of sedative-hypnotic drugs of 180 days or more
(33% vs 25%; P<.001). At KPNC, gender differences in both the percentage prescribed of
mainly Schedule II medications and in the percentage prescribed mainly of long-acting
Schedule II medications were small but statistically significant because of the large sample
size. The pattern of findings at GHC was similar.

At KPNC, the oldest age group (65 years or older) was less likely to use mainly Schedule II
opioids, was less likely to use mainly long-acting opioids, used a lower average daily dose,
and was less likely to receive a supply of sedative-hypnotic drugs of 180 days or more (all
significant at P<.001).

At GHC, the oldest age group also received a lower average daily dose (P<.001) and was
less likely to receive a supply of sedative-hypnotic drugs of 180 days or more (P<.001);
however, the youngest age group (aged 18–44 years) was least likely to use mainly long-
acting opioids (P<.001).

DISCUSSION
Over the 9-year study period, older women by far had the greatest exposure to long-term
opioid therapy. By 2005, the prevalence of long-term opioid use was 8% to 9% among older
women in both health plans. Long-term opioid use was substantially higher among older
women than it was among younger women or men in any age group.

The risks and benefits of long-term opioid use among older women are not well
understood.30 Older women have lower risk for opioid misuse3,31 but may be more
vulnerable to adverse medical effects of opioid use such as sedation, falls, constipation,
respiratory depression, accidental overdose, and medication interactions.20,30 They also have
higher prevalence of concurrent use of other psychoactive medications30 and increased
prevalence of comorbid chronic physical disease and frailty.18,20,30 The risks of opioid
therapy for older women are likely very different from those of younger men. A recent
report on unintentional overdose deaths in West Virginia reported that over two thirds such
deaths involved young males, of whom fewer than half had ever been prescribed the
overdose drugs. The likelihood of diversion (use without a documented prescription)
decreased with age of the decedents. Among those who overdosed, obtaining prescriptions
from multiple providers was more common for women than for men.32

The recent increase of long-term opioid use appears to reflect a considerable change in
prescribing of opioid analgesics for chronic pain among community physicians. In the
absence of well-controlled studies evaluating the safety and effectiveness of long-term
opioid use, it is not possible to say whether the benefits of increased opioid prescribing
outweigh the risks. However, our results indicate that large numbers of adults of all ages are
now using opioids over extended periods of time, suggesting that even low rates of serious
adverse events could have large effects on morbidity and mortality on a population basis.
Given the large population exposure to long-term opioid use, increased surveillance of the
health risks associated with extended use of these medications is needed.
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We know little about how patients and their physicians make decisions regarding
continuation of opioid use. The increases observed over time may be due to a variety of
factors, including successful use of opioids in postoperative and hospice care,33 policies and
guidelines aiming to reduce the risk faced by physicians when prescribing opioids,33,34

aggressive pharmaceutical company marketing,35 and greater availability of opioid
medications. Although the data reported here cannot tell us why, it was clear that increased
use of opioids occurred among persons of all ages and both genders.

The similarities across the 2 health plans in age and gender differences, and in trends of use
over time, are striking. Although women in the oldest age group demonstrated the highest
use, women in all 3 age groups had higher initiation as well as sustained long-term opioid
use compared with men. These gender differences were observed in both health plans over
all 9 years of this study. Although higher in women, increased long-term opioid use was also
observed over time among males of all ages.

Although women typically report more pain conditions and greater pain severity than do
men, this did not translate to use of more long-acting Schedule II medications. However, a
higher percentage of women than men used sedative hypnotics concurrently with opioid
medications, raising a concern about potential interactions and risks. These data cannot
address the appropriateness of treatment but highlight the need for research that assesses
how patients with long-term opioid use are being managed in community practice, including
research on drug safety, pain, and functional outcomes.

The observed differences in opioid use between men and women could be caused by several
factors, including differences in prevalence and type of pain and variables that influence the
experience and severity of the pain.14 These variables include physiological factors such as
hormone levels, psychosocial factors such as depression (more prevalent among women
than men), different perceptual styles and coping strategies, and cultural factors, such as
gender differences in norms for reporting pain.14,36,37 It is also plausible that physicians
respond differently to pain problems among women and men, and hold beliefs concerning
the appropriateness of prescribing opioids for different demographic subgroups. These
factors have received little attention in the pain literature.38,39

Our finding of higher prevalence of long-term opioid use in older age groups, for both men
and women, is consistent with most other research. For example, a telephone survey of a
national sample of adults found that those aged 70 years and older were more likely to be
regular opioid users.12 In one study, however, which used national data from outpatient
hospital and community settings, those aged 75 years and older were more likely than were
others to use NSAIDs and less likely to use opioids.19 Some clinicians may be hesitant to
prescribe opioids to older patients because of their side effects and potential risks, and
several studies have concluded that older patients remain at risk for undertreatment of
pain.15,40 Recent guidelines from the American Geriatric Association recommend opioids
over NSAIDs, which may result in a further increase in the rate at which older adults are
prescribed opioid medications.6 Given the large percentage of older adults now prescribed
opioids for long-term use, there is a need for large, controlled studies to assess its safety and
effectiveness.

This study has several limitations. It relied on automated health care data. Information from
patients on pain severity and function was not available. This study did not address the
benefits or risks of opioid prescribing or use. KPNC and GHC pharmacy data are considered
accurate and complete, but we do not have information on actual opioid consumption.24,25

KPNC and GHC are integrated health plans, and findings may not generalize to other types
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of health plans. Nevertheless, these plans cover more than 1% of the US population and
results are consistent with those from general population surveys.

Our findings showed that long-term use of opioids doubled over the study period, from 1997
to 2005. The highest prevalence of long-term opioid use was among women and older
persons, with 8% to 9% of older women maintaining long-term opioid use in 2005. Among
persons with long-term opioid use, dosage levels were typically in the low to moderate
range, predominate use of short-acting opioids was most common, and a significant minority
was prescribed both opioid and sedative-hypnotic medications. Given the large and rapidly
increasing level of long-term opioid use among the population at large, particularly among
older persons, improved information on the safety and effectiveness of these medications is
needed.
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FIGURE 1.
Prevalence of long-term opioid use for noncancer pain among adult members of (a) Kaiser
Permanente Northern California and (b) Group Health Cooperative, by gender and year:
1997–2005.
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