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Abstract
Older adults are less likely than younger adults to receive analgesic treatment during emergency
department visits. Whether older adults are less likely to receive analgesics during protocolized
prehospital care is unknown. We analyzed all ambulance transports in 2011 in the state of North
Carolina and compared the administration of any analgesic or an opioid among older adults (aged
65 and older) versus adults aged 18 to 64. Complete data were available for 407,763 transports.
Older men were less likely than younger men to receive an analgesic or an opioid regardless of
pain severity. Among women with mild or moderate pain, older women were less likely than
younger women to receive either form of pain treatment, but among women with more severe pain
(pain score 8 or more), older women were more likely than younger women to receive pain
treatment. Further, among women with mild or moderate pain, the oldest patients (aged 85 and
older) were the least likely to receive any analgesic or an opioid, but among women with severe
pain the oldest patients were the most likely to receive treatment. Further research is needed to
assess the generalizability of this interaction between age, gender, and pain severity on pain
treatment.

Perspective—During prehospital care in North Carolina in 2011, older adults were generally
less likely to receive pain treatment. However, older women with severe pain were more likely to
receive treatment than younger women with severe pain. These results suggest an interaction
between age, gender, and pain severity on pain treatment.
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Older patients with acute pain are less likely to receive pain medication than younger
patients during emergency department (ED) care.8,10,19,20,29 However, the epidemiology of
acute pain treatment for older adults is incompletely understood, as are the causes for
observed differences between older and younger adults.7 A substantial portion of older ED
patients are transported to the ED by ambulance,22,30 which provides an early opportunity
for pain treatment under different conditions. In contrast to care in the ED, prehospital care
is usually only provided to 1 patient at a time and, in the United States, treatments are
defined by protocols. The prehospital setting is not only different from the ED but also an
important opportunity for pain treatment. Severe pain is common among patients transported
by ambulance, and the treatment of pain by emergency medical services (EMS) providers
substantially reduces the time to initial treatment.14

Adults aged 65 and older account for an estimated 38% of prehospital transports in the
United States, and this number is projected to markedly increase over the next 2
decades.22,26 Prior studies of prehospital pain management have not observed lower rates of
pain treatment for older adults. For patients receiving prehospital care in Paris in 2007, no
association between patient age and the receipt of analgesics was observed.6 One Australian
study found that older adults were more likely to report a clinically important reduction in
pain severity.9 Another Australian study found that women were less likely to receive pain
medication than men but did not find a difference in pain management between older and
younger patients.13

The purpose of this descriptive study was to compare analgesia administration for older
versus younger adults during ambulance transport across a large and diverse patient
population with care provided by EMS providers guided by a pain management protocol.
We hypothesized that because of the presence of a standardized treatment protocol that does
not differentiate patients according to age, pain management during prehospital care would
be similar for older and younger adults.

Methods
Study Population

We analyzed data collected by the Emergency Medical Services Performance Improvement
Center (EMSPIC),17 which captures prehospital care reports corresponding to each
ambulance transport in the state of North Carolina. Care within the state is provided by 433
EMS agencies and an estimated 38,200 EMS personnel, but all systems use the same pain
management protocol. This protocol recommends administration of oral ibuprofen,
acetaminophen, or aspirin for adults with mild pain, and parenteral ketorolac or opioids for
patients with moderate or severe pain regardless of age.1 This study was determined to be
exempt from review by the University of North Carolina at Chapel Hill institutional review
board because the analysis uses deidentified data from an administrative database and the
potential for deductive disclosure or another form of patient harm is extremely low.

We accessed data on all EMS transports for patients aged 18 years and older in North
Carolina during 2011. These data were restricted for the purpose of analysis in the following
ways (Fig 1). First, patients were included only if they were transported by EMS (ie,
incident disposition of “treated, transported by EMS”). Patients treated on scene and not
transported were excluded because in most cases these patients either decline care or are
judged to be not sufficiently ill to require EMS transport. Pain medications are not typically
administered to these patients. Second, patients were included only if complete data were
available for patient age, race, gender, pain severity, and EMS treatment duration. Third, we
identified several cases in which the EMS treatment duration was impossibly long (eg,
several days). It is our understanding that these apparent errors were the result of the
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incorrect entry of dates for arrival to scene or arrival to hospital. To remove implausible
values, we excluded patients with EMS treatment duration longer than 4 hours. Fourth, we
excluded patients who had a systolic blood pressure less than 90 mm Hg at any time during
their transport or for whom systolic blood pressure was unrecorded, because hypotension is
listed as a contraindication to analgesic treatment in the state’s pain management protocol.

Measures
All data were recorded by EMS personnel during or immediately after the period of patient
care. These data were then captured by the North Carolina EMSPIC either using a web-
based application or imported by EMS agencies using commercial vendor software.17

Patient age at the time of transport was calculated using patient reported date of birth. For
the primary analysis, age was categorized as 18 to 64 (the reference group), 65 to 74, 75 to
84, and 85 years and older. The use of 3 categories to represent older adults was used for the
primary analysis because our prior work demonstrated that analgesia treatment varied by age
even among older adults.20 Gender and race were recorded based on patient self-report. For
our analysis, race was coded as white, black, or other. Pain severity was self-reported by
patients and was recorded by prehospital providers on a 0 to 10 scale.15 In order to examine
a more homogeneous subset of patients and to exclude patients with hip fractures, which are
more likely to occur in older women and may be particularly likely to receive analgesic
treatment, analyses were repeated for patients with either back or abdominal pain. Because
of the smaller numbers of patients with these complaints, for this analysis, the numeric pain
scale was categorized in the following manner: none (pain score = 0); mild (1–3); moderate
(4–6); and severe (7–10).12 If patients had more than 1 recorded pain score, then the
maximum pain score was used as this typically reflects the patient’s pretreatment pain score.
EMS treatment duration was defined as the time during which the EMS providers were with
the patient, starting with the time of arrival on scene and ending with the time of arrival at
the hospital.

The reason for EMS dispatch was coded as trauma, nontrauma, or unknown based on the 39
dispatch complaints recorded by EMS. Dispatch complaints of assault, burn, electrocution,
fall, hemorrhage/laceration, industrial accident/inaccessible incident/other, stab/gunshot
wound, traffic accident, and traumatic injury were categorized as trauma. All remaining
known dispatch complaints were categorized as nontrauma. Dispatch complaints of “not
known” or “not recorded” were categorized as unknown.

The 2 outcomes examined were the receipt of any analgesic and the receipt of an opioid
analgesic. Analgesic treatment was not differentiated by route of administration, dose, or
number of treatments provided. Nitrous oxide is listed in the pain control protocol as a
treatment option for adults with moderate or severe pain. However, because treatment with
nitrous oxide is not taught or supported by the vast majority of EMS agencies in the state
and was recorded in only 4 cases in 2011, nitrous oxide was not classified as an analgesic
for the purpose of this analysis.

Statistical Analysis
Initial analyses compared rates of analgesia administration and presence of inherently
painful complaints (abdominal pain, back pain) among patients with missing and
nonmissing pain scores. All subsequent analyses were performed for patients with complete
data. Patient characteristics are presented for 4 subgroups defined by gender and age (18–64
vs ≥65 years). For each of these 4 groups, patient and treatment characteristics (race, pain
severity, trauma vs nontrauma, and analgesic received) are presented as percentages. EMS
treatment duration is presented using medians and lower and upper quartiles. Model results,
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including P values and confidence intervals, are presented for the purposes of describing our
study population only and are not intended for making inferences to any larger patient
population. Logistic regression was used to estimate odds ratios, adjusted for race,24

dispatch complaint,24 and EMS treatment duration,18 for receipt of analgesics for patients
aged 1) 65 to 74, 2) 75 to 84, and 3) 85 and older, all relative to patients aged 18 to 64,
separately by gender and by pain severity. The estimated odds ratios are presented
graphically along with 95% confidence intervals and with best-fit polynomial lines plotted
for each of the 6 age and gender subgroups. In order to more clearly convey the magnitude
of the differences between older and younger adults and to facilitate comparisons between
men and women, the logistic regression models were refit with older individuals collapsed
into a single group of patients aged 65 and older. These revised models were then used to
test for interactions between age and pain severity, both separately within each gender and
across genders, and to estimate the percentages of older and younger men and women who
received analgesics, adjusting for race, dispatch complaint, and EMS treatment duration.

Hip fractures are more common in older women11 than older men or younger adults and
might be more likely to receive analgesics than other forms of painful conditions. Thus, in
order to exclude patients with this confounding condition, we repeated the estimation of
odds ratios for receipt of any analgesic or an opioid for older versus younger adults with a
restricted sample of patients with abdominal and back pain. These models were also
stratified by pain severity and gender and adjusted for race, dispatch complaint category, and
EMS treatment duration. All analyses were conducted using SAS 9.2 (SAS Institute Inc,
Cary, NC).

Results
Patient Characteristics

Of 1,290,209 EMS dispatches in North Carolina in 2011, a transport occurred and complete
data were available for 407,763 (Fig 1). Patients for whom pain scores were available were
more likely to have received an analgesic than patients with missing pain scores (6.2% vs
2.1%). Among transports with complete data, 50% of women were aged 65 or older
compared to 40% of men (Table 1). Adults aged 18 to 64 were more likely to report
moderate or severe pain than adults aged 65 or older (among women: 46.9% vs 23.1%, P < .
001; among men: 42.6% vs 19.0%, P < .001). The majority of transports were for white
patients with a nontrauma dispatch complaint. EMS treatment duration was similar for
younger and older patients, with median durations of 28 to 31 minutes. The most common
category of pain medication administered was an opioid; the most common opioids
administered were morphine (2.9% of all transports with complete data), fentanyl (1.6%),
and hydromorphone (.8%).

Odds Ratios of Analgesic Receipt for Transports of Older Versus Younger Patients
Among women with mild or moderate pain, older patients were generally less likely to
receive any analgesic or an opioid than patients aged 18 to 64 (Figs 2 and 3, respectively,
top panels). However, among women with severe pain, older patients were more likely to
receive any analgesic or an opioid. Further, whereas among women with mild or moderate
pain the oldest women (aged 85 and older) had the lowest odds ratios for analgesic and
opioid receipt, among women with pain scores of 8 or higher the oldest female patients had
the highest odds ratios of analgesic and opioid receipt. Among men, older men were
generally less likely to receive any analgesics or an opioid than men aged 18 to 64 for pain
scores of 0 to 9 (Figs 2 and 3, bottom panels). Among men with pain scores of 10, the
differences in receiving an analgesic or an opioid were less notable. The number of female
and male patients in each of these age and pain severity categories is shown in Table 2.
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Interactions Between Age and Pain Severity
Fig 4 presents model-estimated percentages of patients who received any analgesic by
gender, age, and pain severity adjusted for race, EMS dispatch complaint, and treatment
duration. Among women with mild or moderate pain, those aged 65 and older were less
likely to receive an analgesic. However, among women with severe pain, older women were
more likely to receive an analgesic than younger women. A test for an interaction between
age and pain severity among women was significant (P < .001). Among men, younger men
were nearly twice as likely to receive analgesics for mild pain as older men, but although
this ratio significantly decreased for more severe pain (test for interaction P < .001), the
order never reversed as it did among women. These observations suggest that among the
study population, pain severity had a greater influence on the relationship between age and
pain treatment in women than in men, a hypothesis tested by including a 3-way interaction
between gender, age, and pain severity in the model (P < .001). An interaction between
gender, age, and pain severity was also observed for the receipt of opioid analgesics. Across
all age groups and pain severity scores, women were less likely than men to receive either
any analgesic (overall odds ratio for female vs male = .75, 95% confidence interval = .73–.
79) or an opioid (.71, .67–.75).

Odds Ratios of Analgesics Receipt Among Patients With Abdominal or Back Pain
Among the subset of patients reporting abdominal or back pain, an interaction between
gender, age, and pain severity was again observed (Table 3). Older men and older women
with mild or moderate pain had much lower odds of receiving analgesics or opioids than
younger patients, with odds ratios ranging from .29 to .57. Older female patients with severe
abdominal or back pain were still less likely to receive analgesics or opioids than younger
patients, but the odds ratios were closer to 1.

Discussion
Older adults transported via EMS in the state of North Carolina in 2011 were, in general,
less likely than younger adults to receive any analgesic or an opioid analgesic. However,
older women with severe pain were more likely to receive pain medication than younger
women with severe pain. Differences in pain treatment between older and younger adults
were most pronounced for the very oldest patients; women aged 85 or older with mild or
moderate pain had the lowest odds ratios for pain treatment as compared to women aged 18
to 64, but women aged 85 or older with severe pain had the highest odds ratios for treatment.
This interaction between pain severity and age was present in men to a much lesser degree;
only the very oldest men with a pain score of 10 were more likely than patients aged 18 to
64 to receive analgesics or opioids. The findings from this exploratory analysis indicate an
interaction between patient gender, age, and pain severity on the management of acute pain
that has not previously been described in either a prehospital or ED setting.

We did not anticipate that the relationship between age and pain treatment would differ
either by pain severity or by gender. As a result, additional work is needed to assess their
generalizability both across time and across acute care settings. Nonetheless, odds ratios for
pain treatment for older versus younger women increased progressively with increasing pain
severity and the difference in pain treatment rates for older versus younger patients was
consistently most pronounced for the oldest patients. These findings in a study population of
more than 400,000 patients suggest that the observed interaction may be a phenomenon that
warrants further study.

The finding of higher rates of pain treatment in older women with severe pain than younger
women with severe pain is contrary to the lower rates of acute pain treatment among older
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adults reported in several other studies.6,8,10,19,29 Several factors might contribute to our
findings. The generally lower rates of treatment in older adults may be due to concerns
about side effects,2,5,23 ageism, or older adults’ declining pain treatment. Even though
effective treatment of pain does not alter the clinical evaluation of ED patients,25 concern
about masking a diagnosis may be a reason for some EMS providers to withhold treatment.
The higher rates of treatment in older women with severe pain might be due to a threshold
effect, whereby for older women with mild or moderate pain the risk of side effects are
judged by EMS providers to outweigh the benefits of treatment, but for older women with
severe pain the benefits of treatment are judged to outweigh the risks. Further, because
severe pain was relatively rare in older women (12.8%) but more common in younger
women (31.1%), EMS providers may be more likely to believe and want to treat severe pain
in older women. Conversely, EMS providers may be somewhat dismissive of severe pain in
younger women. An alternative explanation may be that older women are more likely to
decline pain treatment than younger women when the pain is mild or moderate, but more
likely to request pain treatment when the pain is severe.

Even in a setting in which care is guided by a protocol that does not differentiate by age or
gender, we observed substantial variance in care based on these patient characteristics. The
variance in care for pain management by age and gender in this study and the overall low
rate of analgesia administration is contrary to the high rate of protocol compliance for
interventions such as cervical-spine clearance28 and care for patients with atraumatic chest
pain.3 The variance in care and the low rate of analgesia treatment seen in this and other
prehospital pain studies6,13 suggests that many EMS providers are not informed by their
medical director of the importance of analgesia administration. Several other possible
reasons for the low rate of opioid administration among patients with severe pain may have
affected the observed rates: extra effort required of EMS providers who administer opioids,
including additional paperwork and obtaining a witness for disposal of unused medication;
absence of EMS providers with paramedic-level training (required to administer opioids) for
some transports; or difficulty obtaining intravenous access.

We found that women were less likely to receive analgesia than men, especially among
individuals aged 18 to 64 with moderate or severe pain. For this group, the absolute
differences in pain treatment ranged from 2 to 6% and the relative differences ranged from
27 to 41%. The lower treatment rate for women than men is of particular concern given the
evidence for the increased susceptibility of women to both acute and chronic pain
conditions.4

There are several limitations to this study. The data received from prehospital care reports
do not include information regarding potential confounders such as the gender and
experience of EMS providers, patient socioeconomic status,21 or patient preferences for
treatment. Concordance of patient and provider gender has been shown to be associated with
increased analgesia treatment in the ED,27 and it is possible that gender concordance also
influences pain management decisions in the prehospital setting. We did not distinguish
between types of opioids or nonopioids, the dosage or number of doses of medications
given, or the effect of treatment on pain scores. This study describes prehospital analgesia
treatment for the state of North Carolina in 2011, which has a single pain management
protocol for the entire state. Practice patterns may be different in other settings. Pain scores
were missing for more than half the study population, which is similar to national estimates
of missing pain documentation in EMS systems16 but nonetheless has the potential to
introduce bias. Although patients who were missing pain scores were less likely to receive
analgesics than those for whom pain scores were recorded, there were some patients with no
recorded pain score who received analgesics. The effect of excluding patients with missing
pain scores on the results is unknown.
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In summary, we observe that for prehospital transports in North Carolina in 2011, older
patients were less likely to receive pain treatment than younger patients except for older
women with severe pain, who were more likely to receive pain treatment than younger
women. Further research is needed to assess the generalizability, contributing factors, and
consequences of this interaction between age, gender, and pain severity on analgesic
treatment.
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Figure 1.
Flow diagram of patients eligible for analysis.
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Figure 2.
Odds ratios of older adults versus adults aged 18 to 64 receiving pain medication by pain
severity score, stratified by gender and adjusted for race, dispatch complaint, and transport
time. Best-fit polynomial lines are shown for each age group.
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Figure 3.
Odds ratios of older adults versus adults aged 18 to 64 receiving opioid pain medication by
pain severity score, stratified by gender and adjusted for race, dispatch complaint, and
transport time. Best-fit polynomial lines are shown for each age group.
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Figure 4.
Model-estimated percentages of patients receiving pain medication by pain severity score,
stratified by gender and adjusted for race, dispatch complaint, and EMS treatment duration.
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Table 1

Characteristics of 407,763 Patients With Complete Data Transported by Ambulance in North Carolina in 2011

Characteristic

Women Men

18–64 (N = 115,312) ≥65 (N = 115,928) 18–64 (N = 105,675) ≥65 (N = 70,848)

Race (%)

 White 58.1 73.4 60.3 74.5

 Black 37.6 24.8 35.1 23.8

 Other 4.3 1.7 4.6 1.8

Pain severity (%)

 None (0) 44.0 68.3 48.0 73.0

 Mild (1–3) 9.2 8.9 9.43 8.0

 Moderate (4–6) 15.8 10.3 15.3 9.1

 Severe (7–10) 31.1 12.8 27.3 9.9

Dispatch complaint (%)

 Trauma 16.8 14.8 19.6 11.6

 Nontrauma 69.2 71.8 66.1 75.2

 Unknown 14.1 13.4 14.4 13.2

EMS treatment duration, min* 28.0 (20.0–38.0) 29.0 (20.3–40.0) 28.0 (20.0–40.0) 31.0 (22.0–43.0)

Analgesic received (%)

 Acetaminophen .8 .7 .7 .9

 Opioid 5.4 3.4 7.9 3.2

 NSAIDs 1.0 .3 1.0 .3

 Other 0 0 0 0

 Any 6.9 4.3 9.2 4.4

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs.

*
Median (lower quartile–upper quartile).
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