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Abstract

Objectives To examine the associations between pain interfering with work and family
income and health status and to quantify the impact of pain on pharmaceutical utilization
and cost using data from the Medical Expenditure Panel Survey (MEPS).
Methods The study population included adult respondents to a MEPS pain question
asking how much pain interfered with normal work (including both work outside the
home and housework) from 2007 to 2014 (n = 71 593 respondents). Generalized
linear models estimated the association between pain and family income, self-
reported health status, number of prescriptions and healthcare expenditures (prescrip-
tion drug and total). Control variables included age, gender, education, marital sta-
tus, poverty, race, immigration status, region, obesity, work status and insurance
coverage.
Key findings Nearly 43% of respondents reported pain did not interfere at all with their
work, 32% responded it did ‘a little bit’, 14% said ‘moderately’, 8% reported ‘quite a
bit’, and 3% said ‘extremely’. Older respondents were significantly more likely to report
pain interfering with work than younger ones. Women were more likely than men to
report pain interfering with work. Obesity was significantly associated with pain, with
5.3% of obese respondents stating pain extremely interfered with work compared to 2.2%
of nonobese respondents. Those who reported pain interfered ‘extremely’ had, on aver-
age, 46 prescriptions filled per year compared to only 5 prescriptions for those reporting
less severe pain. This translated into significantly higher prescription drug and total costs.
Conclusion Innovative targeted interventions are needed to mitigate the severe conse-
quences of pain on health, well-being and cost.
Keywords pharmaceutical HSR; quality of life; patient satisfaction

Approximately 20.4% (50 million) of American adults have chronic pain.[1] Accompany-
ing both chronic and acute medical conditions, pain is one of the most common reasons
adults seek medical care.[2] Compared with the general population, those with chronic
pain experience higher rates of functional limitations in mobility, self-care and daily
tasks.[3] Functional limitations resulting from pain are further associated with decreased
physical health, decreased mental health,[4] dependence on opioid use,[5,6] as well as
reduced quantity[7] and quality of life, all of which can inevitably increase healthcare
usage and associated costs.

Several studies have examined the direct and indirect economic costs of chronic pain.
Annual direct costs have been estimated on the basis of reported hospitalizations, diag-
nostic examinations and prescription medications.[8–10] Individuals with a diagnosis of
pain utilize healthcare services 5 times more frequently than the rest of the population.[11]

One study found that the direct costs of medical treatment for chronic pain was almost
$47 billion, which is only a fraction of the total annual costs of pain estimated at $560–
$635 billion due to the incremental costs of health care and lost productivity from indi-
viduals with chronic pain.[12] Patients with chronic pain were also more likely to have
increased hospital admissions, emergency department visits and general practitioner vis-
its.[13]
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Chronic pain has been associated with a number of fac-
tors including age, gender, race and ethnicity, marital status
and educational status.[14] Women are more likely than men
to report chronic widespread pain and musculoskeletal
pain.[14] Chronic pain increases with advancing age.[15]

Higher prevalence of age-adjusted chronic pain is reported
among individuals who are unemployed, adults with an edu-
cational level below a bachelor’s degree, adults without pri-
vate health insurance, and adults from lower socio-
economic groups and psychologically stressed popula-
tions.[1,16] The goal of this study was to examine the associ-
ation between pain interfering with work, family income
and self-reported health status and to quantify the impact of
pain on pharmaceutical utilization and cost using data from
the Medical Expenditure Panel Survey (MEPS https://www.
meps.ahrq.gov/mepsweb/).

Methods

The study population included adults who responded to the
MEPS, a nationally representative survey with detailed
information on healthcare utilization, cost, insurance cover-
age, health status and socio-demographic characteristics for
repeated cross-sections of the noninstitutionalized US civil-
ian population. Only adult respondents to the pain question
were included in the analytic sample (n = 71 593 respon-
dents). Data were self-reported and then confirmed by
healthcare providers, including hospitals, physicians and
pharmacies.[17] Pharmacy data collection focuses on date
filled, National Drug Code (NDC), medicine’s name, other
drug characteristics and sources, and amount of payments
that were collected for that person.

Generalized linear models estimated the association
between pain affecting work and family income, self-re-
ported health status, number of prescriptions and healthcare
expenditures (for prescription drugs and total healthcare
expenditures). Control variables include age, gender, educa-
tion, marital status, poverty, race, immigration status,
region, body mass index and insurance coverage. Due to
sampling methods used in MEPS, complex survey weight-
ing was included in all analyses. Because the data were
from a de-identified publicly available source, Institutional
Review Board approval was not needed.

The measure of pain was from a SF-12 pain question
that asked, ‘During the past 4 weeks, how much did pain
interfere with your normal work (including both work out-
side the home and housework)?’ Ordinal response options
were ‘not at all’, ‘a little bit’, ‘moderately’, ‘quite a bit’ and
‘extremely’.

Results

When asked to what extent pain interfered with work,
42.9% of respondents reported ‘not at all’, 32.3% responded
‘a little bit’, 14.1% said ‘moderately’, 7.5% reported ‘quite
a bit’ and 3.2% said ‘extremely’.

All demographic characteristics examined were signifi-
cantly related to pain interfering with work (Table 1). Older
respondents were much more likely to report pain

interfering with work than younger ones, with over 6% of
those over age 80 reporting pain had an extreme effect on
work, compared to only 1% of respondents under age 40
reporting an extreme impact. Women were more likely than
men to report pain interfering with work. Obesity was sig-
nificantly associated with pain, with 5.3% of obese respon-
dents stating pain extremely interferes with work compared
to 2.2% of nonobese (including overweight) respondents
and 47.0% of nonobese respondents reporting pain does not
interfere at all with work compared to 33.6% of obese
respondents. Of all racial/ethnic groups, Blacks were most
likely (3.6%) to report pain interfered extremely with work.
In addition, people in poverty and those with less than a
high school education were more likely to report extreme
pain levels (6.6% and 5.8% respectively) than people not in
poverty and those with higher education levels. For insur-
ance groups, those with Medicare were most likely to report
pain interfering with work.

Figure 1 depicts the relationship between family income
and pain. After adjustment for other factors, more persons
with a low income reported pain was substantially interfer-
ing with their work. Moreover, Figure 2 shows how the per
cent of people with very good or excellent mental health is
negatively associated with pain interfering with work.
Approximately 93% of those who reported that pain did not
interfere with work had very good or excellent mental
health, while only 43% of those who reported that pain
interfered with work ‘extremely’ had very good or excellent
mental health. The same relationship was found with overall
health, with only 11% of those in very good or excellent
overall health reporting pain interfered with work in an ‘ex-
treme’ way, compared to 90% of those in very good or
excellent overall health reporting that pain did not interfere
at all with work (Figure 3).

Figure 4 shows that the number of prescriptions
increased substantially with pain levels. Those who reported
pain interferes ‘extremely’ had 46 prescriptions per year on
average, compared to only 5 prescriptions for those who
reported pain did not interfere with work. Figures 5 and 6
show how this increased number of prescriptions translates
into higher prescription drug costs ($4200 for those report-
ing extreme interference compared to $436 for those report
no pain interference) and higher total healthcare expendi-
tures ($15 347 for those reporting extreme interference
compared to $2061 for those report no pain interference).

Discussion

Chronic pain is associated with many chronic health condi-
tions. In this study, we analysed MEPS data from 2007 to
2014 and found that the extent to which pain is perceived to
interfere with work is significantly related to self-reported
health status, family income, number of prescriptions and
healthcare costs. Each incremental increase in pain results in
reduced health status and family income and increased health-
care costs. For example, among respondents who reported
that pain did not interfere with work, 94% stated that their
mental health was very good or excellent compared to 43% of
those who reported that pain interfered extremely with work.

288 Journal of Pharmaceutical Health Services Research 2020; 11: 287–293

D
ow

nloaded from
 https://academ

ic.oup.com
/jphsr/article/11/3/287/6137494 by guest on 18 January 2023

https://www.meps.ahrq.gov/mepsweb/
https://www.meps.ahrq.gov/mepsweb/


Prior studies have found an association between pain and
age, sex, race and ethnicity, marital status, poverty level,
geographic region, insurance status and educational sta-
tus.[1–5] Women are more likely than men to report chronic
widespread pain and musculoskeletal pain. Pain also
increases with age. People from lower socio-economic
groups and those who are more psychologically stressed
have reported more chronic pain than their counterparts.[13]

A recent analysis of high-cost healthcare utilization for mus-
culoskeletal pain found that 35% of direct costs for muscu-
loskeletal pain were concentrated among the 4% who were
persistent high-cost utilizers.[4]

This study differs from prior studies in its focus on pain
interfering with work and its relationship to prescription
medication use and cost. Prior studies have primarily
focused on health services to identify pain rather than using

self-reported level of pain Studies using health services use
ICD-9/10 codes to identify problems such as back pain.
Hence, these studies do not measure of the extent of pain,
but rather identify who has been treated for a type of pain.
Pain that interferes with work not only decreases health sta-
tus but also increases pharmaceutical costs and utilization.
Respondents for whom pain interfered with work ‘ex-
tremely’ had more than 8 times as many prescriptions as
those for whom pain did not interfere with work. We also
found that someone for whom pain interfered extremely
with work had approximately half as much family income
but spent 10 times as much on prescription medications as
someone who reported pain did not interfere with work.

Demographic factors most strongly associated with pain
interfering with work were age, education, low income and
obesity, with possibly the most modifiable of these being

Table 1 Demographic Characteristics Related to Level of Pain Interfering with Work

Not at all
(n = 31 620)

A bit
(n = 22 101)

Moderately
(n = 10 116)

Quite a bit
(n = 5452)

Extremely
(n = 2304)

P
value

Age
Age 18–39 56.0% 30.3% 9.5% 3.2% 1.2% <0.001
Age 40–64 37.7% 34.2% 15.1% 8.7% 4.3%
Age 65–79 26.4% 33.8% 21.9% 13.6% 4.4%
Age 80+ 19.9% 30.0% 26.2% 17.6% 6.4%
Gender
Male 45.9% 32.2% 12.9% 6.4% 2.5% <0.001
Female 40.2% 32.4% 15.3% 8.4% 3.8%
Race <0.001
White 42.4% 32.9% 14.2% 7.4% 3.2%
Black 43.7% 29.3% 14.8% 8.5% 3.6%
Other 47.8% 31.4% 12.5% 6.0% 2.2%
Hispanic 47.1% 30.4% 13.3% 6.5% 2.7% <0.001
Non-Hispanic 41.4% 33.0% 14.5% 7.8% 3.3%
Immigrant 47.9% 30.7% 13.3% 6.0% 2.2% <0.001
Nonimmigrant 41.9% 32.7% 14.3% 7.8% 3.4%
Region
East 45.6% 31.3% 13.9% 6.8% 2.6% <0.001
Midwest 41.0% 34.7% 13.9% 7.4% 2.9%
South 42.6% 31.2% 14.4% 7.9% 3.8%
West 43.2% 32.7% 14.0% 7.3% 2.7%
Married 41.5% 34.6% 14.2% 6.9% 2.8% <0.001
Not Married 44.6% 29.7% 14.1% 8.1% 3.6%
Obese 33.6% 32.8% 17.5% 10.8% 5.3% <0.001
Not Obese 47.0% 32.1% 12.7% 6.1% 2.2%
Poverty 34.6% 28.5% 17.2% 13.1% 6.6% <0.001
Not Poverty 44.1% 32.9% 13.7% 6.6% 2.7%
Education <0.001
<high school 35.8% 28.2% 18.0% 12.3% 5.8%
High school
grad

40.5% 31.6% 15.4% 8.7% 3.7%

College
graduate

45.7% 33.4% 12.9% 5.9% 2.1%

Graduate
school

44.7% 34.2% 12.8% 5.8% 2.6%

Insurance <0.001
Uninsured 48.5% 31.1% 12.5% 5.7% 2.4%
Medicaid 33.9% 20.4% 18.2% 11.6% 5.9%
Medicare 20.6% 27.4% 23.1% 19.6% 9.3%
Private 46.3% 33.8% 12.7% 5.3% 1.9%
Other 33.9% 27.3% 17.0% 13.9% 7.9%
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obesity. Prior literature focusing on obesity and chronic
pain suggests that concurrent management of the two condi-
tions may require additional training of physicians and staff
and innovative interdisciplinary approaches including those
used in behavioural medicine.[18–20] This study suggests
that health policy, clinical and community efforts that
encourage people to lose weight have the potential to be
cost-effective in that they may reduce the substantial burden
(in terms of health status and healthcare costs) of both obe-
sity and pain.

One limitation of this study is the lack of data on lost
productivity which is an indirect cost of pain. The unavail-
ability of this factor may have resulted in an underestimate
of the costs associated with pain that interferes with work.
A prior study reported the indirect costs of chronic pain

estimated from lost productivity at work can range from
$11.6 to $12.7 billion for days of work missed, $95.2–
$96.5 billion for hours of work lost, and $190.6–$226.3 bil-
lion in lower wages.[12]

Another limitation is that the cross-sectional nature of
this survey does not offer any insight into causation or the
nature of complex relationships. We have documented sig-
nificant associations between pain interfering with work,
demographic factors, health status, and pharmaceutical uti-
lization and cost, but do not know if these factors occur in
sequence or are correlated in other ways. For instance, per-
haps being in poverty causes someone to take a job that
requires greater physical exertion and for which pain would
be more likely to interfere with work. In contrast, perhaps
being in pain causes one to not be able to work consistently

Figure 1 Mean family income related to extent pain level affects work, adjusted

Figure 2 Percent with very good or excellent mental health related to extent pain level affects work, adjusted
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that results in poverty. Moreover, pain interfering with work
is associated with both poor mental health and low income.
Perhaps poor mental health leads to poverty and poverty
leads to inadequate housing/a place to sleep or an inability
to access healthcare treatments even when insured, resulting
in chronic pain that interferes with work; however, there are
countless other possible pathways that could explain this
association. Even for variables for which the direction of
the association is clear, such as age, further research is
needed to understand the mechanisms.

Conclusion

The burden of pain in the United States is high and treating
pain has become more complex as the negative effects of

opioid use on patients and our society as a whole has
become substantially more serious (i.e. deaths due to over-
doses) over the last decade.[21] Innovative targeted interven-
tions are needed to mitigate the severe consequences of
pain on health and well-being. For instance, a recent sys-
tematic review of the effects of group singing on persistent
pain found singing could reduce pain intensity, pain inter-
ference and depression.[22]
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