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Purpose: Information about the costs and experiences of collecting and reporting quality measure data
are vital for practices deciding whether to adopt new quality improvement initiatives or monitor exist-
ing initiatives.

Methods: Six primary care practices from Colorado’s Improving Performance in Practice program
participated. We conducted structured key informant interviews with Improving Performance in Practice
coaches and practice managers, clinicians, and staff and directly observed practices.

Results: Practices had 3 to 7 clinicians and 75 to 300 patients with diabetes, half had electronic
health records, and half were members of an independent practice association. The estimated per-
practice cost of implementation for the data collection and reporting for the diabetes quality im-
provement program was approximately $15,552 per practice (about $6.23 per diabetic patient per
month). The first-year maintenance cost for this effort was approximately $9,553 per practice
($3.83 per diabetic patient per month).

Conclusions: The cost of implementing and maintaining a diabetes quality improvement effort that
incorporates formal data collection, data management, and reporting is significant and quantifiable.
Policymakers must become aware of the financial and cultural impact on primary care practices when
considering value-based purchasing initiatives. (J Am Board Fam Med 2012;25:275–282.)

Keywords: Data Reporting, Health Policy, Practice-Based Research Network, Primary Health Care, Quality of
Health Care, Quality Improvement

The total cost of diabetes care is 2.3 times the cost
of care for nondiabetic patients.1 These data are
significant and well-accepted enough to form a

credible business case to multiple stakeholders re-
garding the improved management of diabetes.2 It
is this evidence that serves as a foundation for the
emergence of payment policies and mechanisms
designed to encourage guideline concordant diabe-
tes care in primary care settings.3 Such value-based
mechanisms may provide local and federal incen-
tives for providers, including public recognition,
financial incentives for reporting on specific quality
benchmarks, and direct financial incentives for per-
formance.4–9 Initiatives and incentives related to
the “meaningful use” of health information tech-
nology also will increase the pressure on practices
to collect and report quality measurement data.10

Through these polices, the ability to benchmark
care and show consistency or improvement already
is being linked to payment, and the need for bench-
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marking likely will expand as payers become more
oriented toward value-based purchasing.1 Quality
measurement is also a core feature of the patient-
centered medical home, which is expected to be-
come a dominant model for primary care in the
United States.

Despite the ongoing implementation of these
initiatives and their associated measures, little is
known about the cost to primary care practices of
collecting and reporting quality measures. Infor-
mation regarding the costs and best methods of
collecting and reporting quality measure data are
vital for practices trying to make informed deci-
sions about whether to adopt or implement new
quality-improvement initiatives or to monitor ini-
tiatives that are already in place.

The time and resources needed for individual
primary care practices to provide all recommended
care for all diabetic patients is often daunting, es-
pecially in the face of similar recommendations
across other chronic diseases and preventive care.
The further challenge of measuring and reporting
data on these clinical recommendations is not well-
studied. The economic burden on primary care
practice must be better understood to place the
needs of patients, payers, and policymakers within a
context of a realistic financial model that allows
sustained quality improvement efforts.

This Agency for Healthcare Research and Qual-
ity–sponsored project (a Task Order funded
through the Primary Care–Practice-Based Re-
search Network Master Contract) aimed at mea-
suring costs related to quality data collection for
diabetes care. We conducted interviews, observa-
tions, and cost calculations for 6 primary care prac-
tices in Colorado that were participating in a dia-
betes quality improvement program.

Methods
Participating Practices
When commissioning this study, the Agency for
Healthcare Research and Quality required the en-
gagement of 6 primary care practices as subjects of
an in-depth analysis of costs related to diabetes data
collection and reporting. We recruited small- to
intermediate-sized, independent medical practices
in Colorado that were engaged in the Improving
Performance in Practice (IPIP), a national program
sponsored by primary care accreditation boards and
professional organizations that aimed at assisting

practices with integrating practice improvement
into their regular activities.11

IPIP had assigned each practice a quality im-
provement coach to improve care in a particular
area. The practices were selected purposefully on
the basis of a rating of relatively high engagement
in IPIP by the practice quality improvement
coaches. Furthermore, we chose diverse practices
(see Table 1) that had implemented systems for
collecting and reporting diabetes quality measures,
including practices with and without electronic
health records or membership in an independent
practice association (IPA), with varying numbers of
clinicians and patients with diabetes and with vary-
ing levels of use of the quality measure data for
quality improvement and clinical change. All 6
practices identified were family medicine, and all
practices that were approached agreed to partici-
pate.

Data Collection
We used an economic framework in which we
sought to measure both the direct and indirect
costs of implementing and maintaining reporting
systems to track diabetes care and related quality
improvement efforts. The protocol was approved
by all applicable institutional review boards. We
chose a mixed-methods approach because the
quantification of cost components without contex-
tual understanding of the practice is difficult. Al-
though we did not conduct a thorough cost–benefit
analysis, we did collect qualitative information re-
garding perceived benefits.

We identified costs associated with both the
implementation and maintenance of reporting op-
erations that were specific to data collection and

Table 1. Practice Characteristics

Practice
Physician

FTE
NP/PA

FTE
Patients with

Diabetes* EHR IPA

1 1 1 250 Yes No
2 0.5 1 220 No Yes
3 1 0.8 75 No Yes
4 2 1 300 No No
5 3.1 0 250 Yes No
6 2 1 150 Yes Yes

*Rounded to the nearest 5 patients.
EHR, electronic health record; FTE, full-time equivalent; IPA,
independent practice association; NP, nurse practitioner; PA,
physician assistant.
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reporting operations. We operationally defined
these costs as those directly related to the gathering
of data elements expressly for the purpose of re-
porting predefined metrics associated with diabetes
care to an outside entity. The data collection ap-
proach included (1) an initial round of structured
key informant interviews with IPIP coaches, ad-
ministrative staff, and practice leadership (the lead
decision makers identified to us by each practice) to
guide and test data collection methods and instru-
ments; (2) direct observation of practices to moni-
tor costs of ongoing processes; and (3) structured
follow-up interviews with practice staff and IPIP
personnel.

Implementation costs were collected by interpo-
lating responses based on the data collected from
key informants with financial records. To quantify
these costs, we incorporated the recollections of
practice personnel and the detailed IPIP documen-
tation of time spent by IPIP coaches and adminis-
trative personnel assisting each practice with im-
plementation during a 1-year implementation
period. The subsequent detailed cost interviews
with practice staff focused on identifying any ma-
terials or capital purchases that were needed to
implement the process.

For the direct observation of maintenance activ-
ities in the practice, the research team identified
and mapped each process identified through the
initial key informant interviews.12 Process flow
mapping has long been established as a useful
method for making the implicit steps of complex
activities both visible and clear. This technique has
been used extensively for analyzing recurring deci-
sions and processes involving multiple people and
complex situations, and it is recognized as a critical
component of event flow and sequencing analysis.13

This step included interviews with staff involved in
each subprocess related to quality data collection
and reporting and a time-and-motion study to ob-
serve (when feasible) the various steps employed,
time required, and role of all involved clinicians
and staff. Information regarding typical, slowest,
and fastest expected times for each process was
requested from key personnel.

We also queried respondents regarding the per-
ceived benefit of the quality improvement activi-
ties, as well as what other activities had been sup-
planted by the quality data collection. Typical staff
roles included in this step of data collection in-
cluded the practice manager, front desk personnel,

medical assistants, and clinicians. Information col-
lected from the process maps and time-and-motion
study was used to allocate the time associated with
the various processes. By necessity, our process
mapping included the entire spectrum of activities
perceived by the practice to be associated with their
diabetes quality improvement system. We deemed
this approach as critical to developing a full under-
standing of where in the processes of care data
collection and reporting activities occurred, as well
as for establishing possible linkages between these
processes.

Subsequent interviews focused on the collection
of cost-related data and allowed us to collect de-
tailed information from individuals identified as
having the most comprehensive understanding of
the time, materials, and processes related to quality
data collection and reporting. The interview pro-
tocol included a detailed recall of ongoing costs,
roles of various staff, and assistance from IPIP.
Practices provided a list of personnel by role and
their associated wage rates. We used this informa-
tion to determine the cost of staff time associated
with each discrete process for collecting quality
data. Additional questions were tailored to obtain
specific time and material costs for the practice plus
any maintenance costs not captured through direct
observation. Rather than developing predeter-
mined categories of cost, we asked practice person-
nel about the specific costs that they incurred with
follow-up with specific probes.

Maintenance costs included activities that
were continued beyond the time frame when the
practice was first able to report diabetes quality
measure data. Annualized costs were estimated
based on the projections of the time and re-
sources being consumed by the processes at the
time of our interaction with practice personnel.
Maintenance costs included supplies for tracking
diabetic patients, personnel costs associated with
updating the registry, activities related to sending
and receiving quality data, and costs of addressing
problems related to the data reporting system,
among others. Major data inputs required in our
model were personnel cost data by job category
(expressed as hourly wage rates) and a brief descrip-
tion of the associated activities for each process, the
personnel involved, and the time typically spent on
each activity. Using this model, we summarized
ongoing activities by frequency of occurrence, per-
sonnel involved, and time required for the activity.
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The model also allowed us to incorporate nonper-
sonnel costs (eg, supplies, equipment, fees) so that
these costs also could be included into and allocated
within our overall costs estimates.

Analysis
We developed specific analytic tools to compile the
personnel cost for each major process related to
data collection and reporting. These data were as-
sembled with nonpersonnel cost data collected dur-
ing the focused interview to develop an aggregate
cost for each practice related to the data collection
and reporting efforts. Personnel costs were based
on wage rates reported by the practices. Because of
the wide variation of fringe benefits available to
staff, we applied a 22% fringe benefit rate to all
personnel costs based on practice survey data re-
ported by the Medical Group Management Asso-
ciation in 2008 in an effort to provide total cost
calculations that more closely approximate what
practices may experience throughout the nation.14

To validate our hourly wage data collected directly
from practices, we identified the federal occupa-
tional code for each role within the studied prac-
tices, to the extent that a comparable job category
could be identified. We then determined the na-
tional average hourly wage for each role to assure
that local costs were representative of nationally
prevailing costs. Because national and local data
were very similar (as illustrated in Table 1), we used
the local wage data to compute the actual personnel
costs within each practice.

Once the practice-specific costs were aggregated
for implementation and maintenance, we were able

to develop our aggregate cost estimates across the 6
study practices. These costs were then reduced to a
per-capita dollar amount by dividing by the num-
ber of active diabetes patients reported to be in
each practice. Aggregated costs also were reduced
to a dollar amount per full-time equivalent (FTE)
clinician by dividing the sum of personnel and
nonpersonnel costs by the reported FTE clinicians
from the participating practices.

Results
Key characteristics of the practices participating in
this project can be found in Table 1. The practices
ranged from 3 to 7 clinicians and from 75 to 300
patients with diabetes. Three had electronic health
records, and 3 were using paper charts. Three prac-
tices were members of an independent practice
association that provided support and incentives
for quality improvement work in the practices.
The characteristics of each practice are reflected
in Table 1.

Table 2 is a summary of the personnel cost data
collected from each practice, by role. Personnel
costs constituted the single largest category of cost
associated with data collection and reporting.

Table 3 provides a summary of aggregate costs
for each practice according to organization in-
volved. The period associated with incurring these
costs included a 1-year implementation phase and
approximately 1 year of ongoing reporting after
implementation. We note that the proportion of
total costs was higher for IPIP relative to the prac-
tices.

Table 2. Hourly Wage Costs by Practice Role

Cost Category
Federal

Code (OCC)
2006 National

Average ($)

Studied Practices ($)

1 2 3 4 5 6

Practice position (hourly rate)
Medical assistant 31 to 9092 13.07 14.85 14.00 17.80 16.00 12.72 13.67
Physician 29 to 1062 72.04 65.38 48.08 72.11 43.26 60.10 72.12
Mid-level (NP or PA) 29 to 1071 35.71 36.06 31.25 37.07 21.63
Office manager 33.65 22.00 21.20 16.00 29.86 72.12
Front desk 31 to 9099 13.55 13.38 13.00 15.05 14.00 11.50 16.00
Billing specialist 16.50 14.00 16.00 16.09 72.12
Medical records 29 to 2071 14.49 14.00 14.00 12.00 10.51
Triage tech 31 to 9092 13.07 16.00 15.00
RN 29 to 111 28.71 27.88
Other

NP, nurse practitioner; PA, physician assistant; RN, registered nurse.
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Table 4 shows the cost estimates with the costs
allocated between implementation versus mainte-
nance periods. This allocation decision was based
on careful review of the data across practices and
discussion with key informants.

Deriving Unit Cost Estimates
Although these overall costs across all 6 study prac-
tices are helpful, we determined that calculating the
cost per practice, the cost per patient with diabetes
(both per year and per month), and cost per clini-
cian FTE also would be meaningful for policymak-
ers needing to make sense of these data. The results
of our calculations are summarized below.

Implementation Costs
The cost of implementation for the practices and
IPIP when taken together (to represent the total
cost of implementation) was estimated to be
$15,552 per practice. These practices served an
average of 208 diabetic patients, resulting in an
estimated average cost per year for implementation
to be approximately $74.77 per patient. Translating
this to a “per patient, per month amount” would
indicate the level of reimbursement necessary in a
capitated payment environment to cover these
costs to be approximately $6.23 per patient per
month. The annualized cost per clinician FTE was
approximately $1,180 (about $90 per month).

Maintenance Costs
The total annual maintenance costs for the prac-
tices and IPIP, when taken together (to represent

the total cost of operation), were estimated to be
approximately $9,553 per practice, $663.40 per cli-
nician, or $45.93 per patient. Translating this to a
“per patient, per month” amount, the average was
about $3.83.

Issues from Analysis
Variations in costs among practices were much
easier to understand by incorporating qualitative
data. Several key issues emerge from that analysis:
(1) costs may be higher in practices that utilize
more expensive personnel for tasks that could be
done by lower-cost staff members. An example of
this is practice 6, in which one of the part-time
physicians also functioned as the practice manager.
This individual’s heavy involvement in the process
increased the overall diabetes quality improvement
costs for that practice considerably. (2) Practices
that initially incorporate quality data collection but
do not implement solid systems for cleaning and
maintaining that data may not be able to accom-
plish the desired practice-level changes in quality
improvement and diabetes care. This was the case
with practice 5, which initially implemented a reg-
istry system with IPIP’s assistance but did not have
a consistent system across the practice for main-
taining the information in the registry. (3) When
combined, the 3 practices (2, 3, and 6) that were
members of an IPA expended more effort in data
collection and reporting activities than the other 3
practices. The IPA provided some financial support
and incentives for these activities, which may have
impacted both the motivation and the ability of the

Table 3. Aggregate Costs by Organization

1 2 3 4 5 6 Total

Practice $15,861 $5163 $12,479 $4663 $7020 $20,604 $65,790
IPIP $12,848 $17,992 $16,403 $9716 $12,818 $15,061 $84,838
Total $28,709 $23,155 $28,882 $14,379 $19,838 $35,665 $150,628

IPIP, Improving Performance in Practice.

Table 4. Implementation and Maintenance Costs by Practice

For IPIP and Practice 1 2 3 4 5 6 Total

Implementation $18,669 $13,768 $16,215 $9021 $12,368 $23,271 $93,312
Maintenance $10,040 $9387 $12,667 $5358 $7470 $12,394 $57,316
Total $28,709 $23,155 $28,882 $14,379 $19,838 $35,665 $150,628

IPIP, Improving Performance in Practice.
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practices to do more. (4) Only one of the practices
(practice 1) reported an ability to pull their quality
measures directly from their electronic health re-
cord (EHR), and the other practices indicated that
the additional time, costs, and processes associated
with double data entry into both a registry and the
EHR were major barriers to their quality improve-
ment efforts. (5) Practices with paper charts re-
ported spending significant time and energy main-
taining and checking the reliability of the
information against data from the chart. (6) Costs
from the involvement of the IPIP quality improve-
ment coaches were substantial, but the practices
indicated that they would not have been able to
implement the quality improvement processes
without the assistance of a coach.

Benefits of Quality Improvement Efforts
Practices were not able to provide quantifiable data
regarding the return on investment for their quality
improvement activities during the study period.
Through qualitative interviews, all reported a per-
ceived improvement in the quality of care provided
as a result of the data collection and reporting
efforts. One practice manager said the reports
“paint a picture of the quality of care we’re provid-
ing” and created a new awareness and focus on
quality that had been lacking, helping to create a
“culture of quality” at the practice. Clinicians also
valued “the power of having better data for man-
aging patients.” Practices mentioned the possibility
of financial benefit as a result of their quality im-
provement efforts through bonuses, pay-for-per-
formance, higher coding, group visits, and bringing
patients in for services, but had difficulty quantify-
ing these benefits. Most practices also reported that
they had improved the organization and efficiency
of work flow. One large benefit of the team-based
quality improvement efforts was improved clinician
and staff satisfaction, and most practices reported
that staff members were more engaged and in-
vested in the practice.

Discussion
This mixed-methods assessment of the cost and
issues surround quality measurement collection and
use in primary care practices yielded several inter-
esting findings. These cost results are quite similar
to those reported by Halladay et al,15 yet employed
somewhat different methods, including qualitative

interviews that provided additional perspectives on
the practice contexts and the results of the quality
improvement processes. In addition, the data we
were able to collect allowed us to calculate an es-
timated per diabetes patient per month cost to
place our results into a context more easily under-
stood by payers and policymakers.

Our findings illustrate that data collection and
reporting are inextricably intertwined with the
overall diabetes care quality improvement process.
We found the cost of implementing and maintain-
ing a diabetes quality improvement effort that in-
cludes formal data collection and reporting mech-
anisms to be significant and quantifiable. These
practices reported a dependency on external re-
sources to implement a diabetes quality improve-
ment initiative successfully, although that could be
an artifact of their involvement in the IPIP pro-
gram. Practices also indicated that it would be dif-
ficult for them to continue their quality improve-
ment efforts without the continued availability of
these resources or financial incentives.

Policymakers must become aware of the finan-
cial and cultural impact on primary care practices
when considering value-based purchasing initia-
tives. It is incumbent on those desiring meaningful
and durable change to assure that their require-
ments of primary care practices are associated with
making available the requisite resources that ade-
quately cover the cost of quality improvement and
the collateral data collection and reporting.

The quantification of costs related to diabetes
quality improvement was challenging and subject
to limitations. For some practices, key individuals
present at the time of implementation were no
longer employed there. In addition, clinicians and
staff who were present during implementation were
often unsure of the exact time and effort spent on
implementation efforts. IPIP program costs were
easier to estimate because of the availability of
records regarding their time spent.

Consistent throughout each practice was the
ability to quantify the hourly wage rate associated
with each individual with a role in data collection
and reporting for diabetes quality improvement.
What was less consistent was the ability to recall,
list, and quantify other associated costs. Because we
had multiple respondents, a range of responses of-
ten was available for the calculations. In such cases,
we generally selected the median response or the
response that was provided by the respondent with
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access to the most accurate information. Objective
responses were generally similar both within and
across practices.

An additional limitation to the interpretation of
these results may be the representativeness of the
practices included in this project. The practice
sample represented a good range of practice types
and sizes and included both practices with EHRs
and those with paper charting systems. All practices
had implemented quality improvement and care
redesign and were among the initial 50 practices in
Colorado to participate in IPIP. It is possible that
the practices in our sample may represent an “early
adopter” group, with more internal motivation to
implement innovations than the bulk of practices.
Experiences with these practices suggest that they
actually were representative of Colorado practices
in other regards, and we have no evidence to sug-
gest that their potential status as early adopters
would impact their costs to a great extent.

The evolution of EHRs has the potential to
assist practices greatly and decrease the costs asso-
ciated with quality measure data collection and re-
porting. The development of the meaningful use
criteria for EHRs has put pressure on EHR com-
panies to make this process easier, but at the time of
this study the lack of ability to extract quality data
from the EHR easily was a major obstacle. This
remains an issue for many practices at this time, and
we can only hope that future developments in
health information technology will remove this un-
fortunate barrier.

Conclusion
Creating sustainable change is critical for success-
fully implementing systems of care that are value
based. To be fully adopted and embraced, systems
must be applicable to patient care across payment
sources to assure economies of both scope and
scale. In addition, providers must have adequate
patient volumes across the various key payers to
which a meaningful financial incentive for care pro-
cesses or outcomes may be linked.16 However, the
reality is that multiple well-meaning but disparate
strategies of payers and regulators have resulted in
overlapping reporting and documentation require-
ments being imposed on busy primary care prac-
tices, without a consistent strategy. Uniform expec-
tations of primary care practices, coupled with
meaningful financing mechanisms that recognize

the cost of quality improvement, are critical pre-
cursors of a sustained model of care. If financial
incentives (such as bonuses or incremental payment
increases) are to be linked with outcomes, new
systems and resources also would be needed to
implement and manage the collateral data collec-
tion and reporting that will be required to earn
financial incentives.

The authors thank the clinicians and staff from the Colorado
practices that participated in this research project for their
willingness to allow their efforts to be observed, and for frankly
and openly answering our questions. In addition, we thank Dr.
Marjie Harbrecht and her staff from HealthTeamWorks (for-
merly the Colorado Clinical Guidelines Collaborative) for their
assistance with the recruitment of these practices and for pro-
viding much of the data required for our analyses.
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