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Development and application of an electronic health
record information extraction tool to assess quality
of pain management in primary care
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ABSTRACT

Chronic pain is one of the most common presenting
problems in primary care. Standards and guidelines
have been developed for managing chronic pain, but it
is unclear whether primary care providers routinely
engage in guideline-concordant care. The purpose of
this study is to develop a tool for extracting information
about the quality of pain care in the primary care
setting. Quality indicators were developed through
review of the literature, input from an interdisciplinary
panel of pain experts, and pilot testing. A
comprehensive coding manual was developed, and
inter-rater reliability was established. The final tool
consists of 12 dichotomously scored indicators
assessing quality and documentation of pain care in
three domains: assessment, treatment, and
reassessment. Presence of indicators varied widely.
The tool is reliable and can be utilized to gather
valuable information about pain management in the
primary care setting.
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Chronic non-cancer pain is one of the most
common presenting problems in outpatient settings
[1-4]. The number of Americans with chronic pain
exceeds those with cancer, diabetes, and heart
disease combined [5], and treatment for chronic
pain in the USA costs more than $600 billion
annually [6]. Despite the high prevalence of chronic
pain and the substantial cost associated with treating
it, poor pain management continues to exist in
health care. Common practice errors in pain
management have been identified and standards
and guidelines for pain management published.
However, improvements in guideline-concordant
care remain modest at best [7] despite research
showing that effective guideline implementation
positively impacts health-care outcomes including
patient functioning [8], health-care costs [9], and
rates of unnecessary tests and procedures [10].

To our knowledge, only two metrics have been
developed to assess the quality of pain management

Implications

Practice: Practitioners should strive to provide
guideline-concordant pain care, such as by
conducting a functional assessment and provid-
ing patient education, which are important to
good pain care yet are frequently overlooked.

Policy: Guidelines and recommendations for
pain management have been disseminated, yet
a gap remains between such guidelines and
routine practice in primary care; policymakers
should consider how to address this gap between
evidence-based guidelines and practice.

Research: Future research should examine pro-
vider reports of barriers to comprehensive pain
assessment and guideline-concordant treatment,
as well as interventions to address such barriers.

in the primary care setting. Krebs and colleagues
[11], in a study examining concordance rates
between documented care and patient report of
care, developed a tool to assess pain care processes
within an academic internal medicine clinic. Infor-
mation extracted from medical records included
two pain assessment-related indicators (i.e., any
mention of location or duration of pain and order
of any diagnostic test) and four treatment-related
indicators (i.e., provision of advice on pain man-
agement, initiating an analgesic medication,
modifying current medication regimen, or
recommending non-pharmacologic treatment). Sim-
ilarly, Corson and colleagues [12] developed the
Pain Process Checklist (PPC) which included three
pain-specific indicators (e.g., whether pain severity
was assessed quantitatively), three pain-related psy-
chosocial indicators (e.g., whether depression was
assessed), and two treatment-related indicators (e.g.,
if side effects of opioid medication were addressed).
In both studies, results suggested that primary care
providers (PCPs) tended to document basic pain
assessments, but failed to document a comprehen-
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sive pain care plan or specify actual treatments
provided.

As part of a quality improvement project, we
sought to develop a reliable tool to evaluate pain-
relevant performance metrics and expand on previ-
ous chart extraction tools in several important areas.
Given the importance of a comprehensive pain
assessment in order to improve the diagnostic and
treatment processes, we sought to obtain more
detailed information about specific factors that were
addressed during the pain assessment. For example,
consistent with guidelines outlining key aspects of a
quality pain assessment, we include indicators on
pain description/sensation and the impact of pain on
patient functioning [13-15]. Similarly, specific infor-
mation is gathered about treatments and interven-
tions, which includes information about pain
medications but also consults to pain specialty
services and patient education. Finally, our tool
differs from previous tools by including an indicator
for pain reassessment, or the assessment of effects of
an intervention, which plays a vital role in quality
pain care. The reliability and validity of the tool was
evaluated throughout the development process and
during pilot testing to support the psychometric
properties of the tool.

METHOD

Tool development

The tool was designed to extract information about
the quality and documentation of pain assessment,
pain treatment, and reassessment during primary
care appointments. Tool development was informed
by the methodology used in creating other chart
extraction tools [16] and proposed guidelines for
methodology for retrospective chart review research
[17, 18]. After problem identification and definition
of goals for the tool, the literature and current
guidelines and recommendations regarding aspects
of quality pain care were reviewed. Information
gathered through this process was discussed at team
meetings, where evidence for guidelines and recom-
mendations was cross-checked with the literature
regarding aspects of quality pain care.

Provisional quality indicators were developed and
grouped into three domains: pain assessment, pain
treatment, and reassessment. Pain assessment targets
information gathered by the PCP to help with
diagnosis, factors that contribute to or alleviate pain,
and the impact of pain on patient functioning. Pain
treatment includes actions taken to treat pain,
including entering a consult for specialty services,
ordering a diagnostic test, prescribing a medication,
and/or providing education/information. Pain reas-
sessment addresses whether PCPs check in with
patients about the effectiveness of current pain
treatments and whether pain and/or functioning
has changed since the previous visit. Based on the
review of the complexity of progress note text and
consideration of various methods for scoring ex-

tracted data, it was decided that indicators would
utilize a dichotomous scoring system to indicate
whether each indicator was present or absent in each
progress note. Provisional indicators were presented
to a multidisciplinary panel of providers and
researchers with backgrounds and expertise in pain
management and treatment from the disciplines of
psychology, internal medicine, nursing, and pain
medicine.

After careful revision of the indicators by the
multidisciplinary panel, an initial draft of the coding
manual was developed. The coding manual
consisted of operational definitions for each domain
and individual indicators, guidelines for how to code
certain passages of text that occurred frequently in
PCP notes, and examples of what would and would
not meet criteria for each specific indicator. The
coding manual was further refined during pilot
testing (see below). While the final version of the
manual was extensive, a modified, brief version can
be seen in the Appendix. The tool was pilot tested
by two independent coders on a sample of 200 PCP
progress notes from patients’ EHRs and demonstrat-
ed evidence of inter-rater reliability (x>0.75).
Additional information regarding reliability of the
tool is presented below.

After pilot testing, the tool and coding manual were
again reviewed by the panel to ensure that coding
domains and indicators were operationally defined
and mutually exclusive and to review any indicators
for which frequency of endorsement was particularly
low. The final tool consisted of an indicator extracting
the patient’s pain rating at the visit and 12 dichoto-
mously scored indicators assessing quality and docu-
mentation of pain care in three domains: assessment,
treatment, and reassessment.

Sample
All data for this study were gathered through extrac-
tion from EHRs; a HIPAA waiver of consent was
granted by the local Institutional Review Board, which
approved this study. A random sample of 200 patients
enrolled for care at a single VA health-care facility who
reported moderate to severe pain (reporting pain
intensity >4 on the 0 (no pain) to 10 (worst pain
imaginable) numeric rating scale) was identified, and
primary care progress notes for patients in the sample
were examined. Cases were excluded if patients did
not have a routine primary care visit with their PCP
within the 1-year time period. More specifically, cases
were excluded if (1) the only primary care encounter
was one in which the patient saw only the nurse and
not the PCP, (2) the only primary care encounter was
an unscheduled or urgent rather than routine visit, (3)
the only primary care encounter was an initial rather
than follow-up visit with the PCP, or (4) there were no
primary care encounters within the time period. Cases
were also excluded if opioids were being prescribed
for cancer pain. After implementing these exclusion
criteria, 153 cases remained. For each of these cases,
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the first PCP progress note within the time period was
evaluated using the tool.

Basic provider information was also collected
during the chart review process. Of the providers,
81.5 % were attending physicians, 13.6 % were
advanced practice registered nurses or physician
assistants, and 4.8 % were medical residents.

Data analysis

Descriptive analyses were conducted to evaluate
mean pain scores and frequencies of presence of
each indicator. Inter-rater reliability was assessed
using Cohen’s kappa.

RESULTS
The sample consisted of 153 individuals receiving
primary care services at a VA health-care facility from
July 2009 to June 2010. Mean pain score using the
numeric pain rating scale was 6.42 (SD=1.80). A
random sample of 50 cases was selected to assess inter-
rater reliability. Two coders extracted information using
the tool. Inter-rater reliability for each item is presented
in Table 1. Reliability ranged from k=0.56 to x=1.00.
Figure 1 shows the percentage of cases in which
each indicator was present in the PCP progress
notes. Findings demonstrated that in the over-
whelming majority of cases, both the presence of
pain (95.4 %) and reference to the cause or source of
pain (94.8 %) were documented. However, the
frequency of documentation for all remaining indi-
cators occurred to a much lesser degree with
percentages ranging from a high of 56.9 % (ie.,
assessment of pain medication) to as low as 8.5 %
(i.e., referral for diagnostic intervention).

DISCUSSION

While pain is often the primary concern of patients in
primary care appointments, it frequently does not
receive the time and attention that patients desire [19,

20]. Our tool was developed to assess the quality of pain
care and documentation in the primary care setting,
with specific focus on the quality of pain assessment,
Ppain treatment, and reassessment. We have demonstrat-
ed that the tool is reliable and can be utilized to gather
valuable information about pain assessment, treatment,
and reassessment during primary care appointments.

The tool was pilot tested to assess reliability and
examine strengths and weaknesses in pain care within
the primary care setting at a VA health-care facility. We
found that among individuals reporting moderate to
severe pain, some type of assessment was conducted in
most cases (ie., acknowledgement of presence and
source of pain), but the comprehensiveness of the
assessment was lacking. Other critical aspects of pain
assessment and treatment, such as the patient’s descrip-
tion of the quality of pain, evaluation of factors that
alleviate or exacerbate pain, functional assessment, and
provision of pain-related education, occurred relatively
infrequently. These findings are consistent with past
studies reporting that these factors are often absent from
documentation of clinical encounters [12, 21, 11]
despite the fact that guidelines for quality pain manage-
ment and studies examining pain-related outcomes
typically emphasize the importance of these factors
[14, 15, 22-25]. Similarly, reassessment of treatment
only occurred in about one third of encounters with
patients reporting moderate to severe pain, further
reinforcing that pain management is often not a high
priority and is frequently overlooked in the primary
care setting [4, 6] or perhaps that in the absence of a
specific treatment plan, there is little to reassess at a
subsequent visit.

Inter-rater reliability was good to excellent, rang-
ing from k=0.56 to k=1.00, though there was some
coder drift after training. Future studies and/or
quality improvement programs can further improve
inter-rater reliability by periodically assessing reli-
ability throughout coding to provide feedback to
raters and improve coding fidelity.

Extracted information can be useful in a number
of ways at the provider, service, and organizational

Table 1| Inter-rater reliability

Indicator K b a

Presence of pain 1.00 <0.001

Cause/source of pain 1.00 <0.001

Review of pain-related assessment/consult 0.80 <0.001 0.63-0.97
Pain sensation 0.63 <0.001 0.39-0.87
Constant vs. intermittent pain 0.62 <0.001 0.39-0.86
Alleviating/exacerbating factors 0.65 <0.001 0.42-0.88
Functional assessment 0.58 <0.001 0.35-0.80
Pain medication order 0.79 <0.001 0.39-1.19
Pain-related consult 0.77 <0.001 0.55-0.98
Provision of education/information 0.59 <0.001 0.33-0.84
Diagnostic intervention 0.69 <0.001 0.37-1.02
Reassessment 0.56 <0.001 0.31-0.82

K Cohen’s kappa, CI confidence interval
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Fig 1| Frequencies of documentation in PCP progress notes (%)

levels. Individual providers could benefit from
feedback about the frequency with which they
engage in and document certain key behaviors
consistent with guideline-concordant pain manage-
ment. The tool can also be used to evaluate the
effect of educational interventions that aim to
improve the quality of pain care by PCPs by
assessing PCP behavior and documentation before
and after such interventions. Individual services or
clinics, or organizations as a whole, can also utilize
such information to track the quality of pain care
over time and evaluate and monitor PCP perfor-
mance. The tool could be used for research
purposes as it demonstrates adequate inter-rater
reliability and provides quantitative data about pain
care extracted from medical records. For example,
investigators may be interested in examining how
the quality of pain assessment relates to pain
treatment and subsequent outcomes and whether
patients who receive information and education
about pain in the primary care setting have im-
proved outcomes.

There are some limitations of chart extraction
techniques that should be noted. Chart extraction can
be time consuming, though once raters have been
adequately trained coding can be performed more
efficiently. In addition, extraction may be conducted
more efficiently and reliably through the use of
machine learning and natural language processing in
which programs can be used to identify and code text-
based information from medical records. Such a
program would significantly reduce time and resources
needed to assess quality of care and thus would make it
much more feasible for both researchers and health-
care organizations to assess provision of guideline-
concordant pain care. The preliminary version of the
tool presented here establishes the reliability and

content validity of the tool; development of an
automated version of the tool is already underway.

A second limitation of chart extraction is that there
may be discrepancies between what is documented in a
progress note and what actually occurs during a clinical
encounter. Several studies have reported that data
extracted from the medical record tends to result in
underestimation of provider behavior [11, 26, 27], and
that extracted data are often inconsistent with patient
report of information [11, 28]. However, evidence for
accuracy of other proxy measures of provider behavior,
including patient and provider self-report, are mixed as
well [26]; therefore, in the absence of direct observation,
which is typically more difficult to carry out and has its
own methodological limitations (e.g., the Hawthorne
effect), data extraction can be considered comparable to
other methods of collecting data about provider
behavior. Utilization of multiple methods of data
collection would be ideal in order to have a compre-
hensive view of what occurs during clinical encounters.

A final limitation of this study is generalizability. We
examined quality of pain care and documentation
among a sample of patients reporting moderate to
severe pain. Because patients in the sample were being
seen for a scheduled primary care visit, rather than an
urgent visit or emergency room visit, it is likely that
patients were reporting pain related to a chronic, rather
than acute, issue. However, it is possible that some
patients were experiencing acute, rather than chronic,
pain at the time of their regularly scheduled primary
care visit. Future studies could explicitly compare
assessment, treatment planning, and reassessment in
patients presenting with acute vs. chronic pain problems.

FundingThis study was funded by a Program for Research Leadership
Award from The Patrick and Catherine Weldon Donaghue Medical
Research Foundation and the Mayday Fund.
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Table 2 | Definitions and examples of indicators

Indicator

Presence of pain

Description

The word “pain” must be explicitly mentioned
in the note

Example

”

Examples: “Pain 8/10”, “c/o pain,” “cc:

”

pain,” “returns to clinic for pain
management,” “chronic pain,” “lower back
pain,” “no pain today”

Exception: “no chest pain”

Cause/source of

pain

Etiology, location/site, and/or diagnosis
contributing to pain

Examples: DJD, osteoarthritis, injury,
headaches, reference to site/location of
pain (e.g., knee pain, lower back pain, joint
pain).

Review of pain-
related
assessment/
consult

Reference to, or inclusion of, findings/results
of pain-related consults, assessments, and/
or imaging

Examples: findings/results from a consult/
MRI/x-ray/other test for pain/pain-related
condition included in the note; can be
considered a review even if the notes appear
to be copied/pasted from another note/chart
as long as it is clearly pain-related.

Pain sensation

Patient description of the feeling/sensation of
pain

Examples: “sharp,” “dull,” “burning,”
“electric,” “throbbing,” etc.

Constant vs.
intermittent
pain

Any indication in the text of the note that pain
sensation is constant or intermittent

Examples: “constant, relentless, always
present” versus “intermittent, comes and
goes, fluctuates”.

Alleviating/
exacerbating
factors

Any indication in the text of the note of factors
(activities, positions, temperature,
psychosocial factors, etc.), other than
medications or other pharmacological
interventions that make pain better or worse

Examples: “Walking more than 2 blocks,”
“lying down,” “standing more than
5 minutes,” “rain,” “cold weather,”
“feeling stressed.”

Functional
assessment

Reference to ways in which pain impacts or
interferes with one’s life. Can be physical or
emotional; must be clear that the effect on
functioning being described is due to pain;
needs to be more than “disabled”

Examples: “Because of pain cannot work,”
“pain wakes him up at night,” “uses
wheelchair because of pain.”

Pain medication

order

Any medication intervention — a new
medication, change of dosage, or
continuation of current medication regimen.
Also, indicate yes if a pain medication is
included in the medication list within the
note. If a medication is simply included in
the med list but not further discussed, this
would still count as a “yes” for this item;
must be a PRESCRIPTION medication order
for pain

Examples: Morphine, Naproxen, Oxycodone,
Gabapentin, etc.

Exception: Medications that may help pain

that are not prescribed by a medical provider

(e.g., “OTC Advil”)

Pain-related
consult

Reference to entering a new pain-related
consult. Does not include statements that a
prior consult has been completed or that
patient is continuing to follow-up with
another pain-related service

Examples: “Refer to Neurology for
neuropathy,” “refer to rehab medicine for
home traction,” “brace clinic for knee
brace,” “podiatry/prosthetics for orthotics
for foot pain.”

Provision of
education/
information

Provision of pain-related education,
information, handouts, etc.

Examples: “discussed stretching for pain,”
“counseled patient on importance of exercise
for pain,” “reviewed use of ice/heat.”

Exception: Education specifically regarding

instructions for pain medication.

Diagnostic
intervention

Any intervention conducted to clarify pain
diagnosis/treatment

Examples: X-ray, MRI, EMG.

Reassessment

Evaluation of the effectiveness of the current
treatment plan/pain care

Examples: “states medication is effective,”
“meds help pain somewhat,” “patient
states PT didn’t help,” “injections not
working,” “pain stable with Percocet.”

Exception: does not include reassessment of pain

itself, without connection to effectiveness of the

treatment plan (e.g., “still has pain,” “pain worse”).
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