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ABSTRACT

PURPOSE Electronic Health Record (EHR) databases in community health cen-
ters (CHCs) present new opportunities for quality improvement, comparative
effectiveness, and health policy research. We aimed (1) to create individual-level
linkages between EHR data from a network of CHCs and Medicaid claims from
2005 through 2007; (2) to examine congruence between these data sources; and
(3) to identify sociodemographic characteristics associated with documentation of
services in one data set vs the other.

METHODS We studied receipt of preventive services among established dia-
betic patients in 50 Oregon CHCs who had ever been enrolled in Medicaid

(N = 2,103). We determined which services were documented in EHR data vs in
Medicaid claims data, and we described the sociodemographic characteristics
associated with these documentation patterns.

RESULTS In 2007, the following services were documented in Medicaid claims
but not the EHR: 11.6% of total cholesterol screenings received, 7.0% of total
influenza vaccinations, 10.5% of nephropathy screenings, and 8.8% of tests

for glycated hemoglobin (HbA;(). In contrast, the following services were docu-
mented in the EHR but not in Medicaid claims: 49.3% of cholesterol screenings,
50.4% of influenza vaccinations, 50.1% of nephropathy screenings, and 48.4%
of HbA. tests. Patients who were older, male, Spanish-speaking, above the fed-
eral poverty level, or who had discontinuous insurance were more likely to have
services documented in the EHR but not in the Medicaid claims data.

CONCLUSIONS Networked EHRs provide new opportunities for obtaining more
comprehensive data regarding health services received, especially among popula-
tions who are discontinuously insured. Relying solely on Medicaid claims data is
likely to substantially underestimate the quality of care.

Ann Fam Med 2011;9:351-358. doi:10.1370/afm.1279.

INTRODUCTION

n important part of most health care quality assessment efforts is

measuring rates of receipt of recommended services. Health insur-

ance claims databases have often been used for reporting receipt of
these quality measures, assessing the performance of health care providers,
and measuring geographic variation in care delivery and expenditures.'*
Such administrative claims data, however, have long been known to con-
tain incomplete information on care received.’® Claims data are incom-
plete because not all services received are billed, patients change insurance
payers, and a high percentage of US patients do not have stable insurance
coverage and thus incur no claims when they receive care.

Community health centers (CHCs) provide services to such uninsured

populations®"; thus, their medical records include information about
receipt of care that would not be captured in claims data. Until recently,

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 9, NO. 4 + JULY/AUGUST 2011

~eg”



ELECTRONIC HEALTH RECORDS VS MEDICAID CLAIMS

however, studies of services received in CHCs have
been limited to labor-intensive audits of paper medical
records, or the collection of primary data from patient
surveys.'®?” Electronic health record (EHR) databases
have the potential to help researchers and policy mak-
ers overcome many of the previous limitations to mea-
suring receipt of care in CHCs. Thus, these emergent
data resources present new opportunities for measuring
care quality in vulnerable populations, using automated
EHR data available in real time.

To test the hypothesis that, in a CHC popula-
tion, EHR data will portray outpatient care received
more accurately than will Medicaid claims, we studied
receipt of preventive care services among established
diabetic patients from a linked CHC network. We cre-
ated individual-level linkages between EHR data from
50 Oregon CHC:s linked through the OCHIN Health
Center-Controlled Network, and Medicaid insurance
claims. We aimed (1) to examine congruence between
these 2 data sources, and (2) to identify sociodemo-
graphic characteristics associated with documentation
of services in EHR vs Medicaid claims data.

METHODS

Setting: A Network of Community Health
Centers in Oregon with Linked EHR Data

In 2001, a group of CHCs in Oregon formed a col-
laboration, originally called the Oregon Community
Health Information Network and shortened to OCHIN
as other states joined, to facilitate the adoption of health
information technology in CHCs. These CHC:s col-
lectively purchased a centrally hosted Epic EHR system,
and then instituted an enterprise-wide master patient
index. OCHIN built and maintains this fully integrated
electronic health information exchange system, in which
each patient has a single medical record available to clini-
cians across the network. OCHIN's single database spans
clinical, access, and revenue functions. As of December
1, 2010, OCHIN was supporting EHRs at more than 200
CHC sites serving more than 860,000 unique patients
with more than 7.9 million visits since 2002.

Study Population and Data Linkages

We selected adult patients who had at least 2 visits
between January 1, 2004, and December 31, 2005,
associated with a diabetes mellitus ICD-9 (Interna-
tional Classification of Diseases, Ninth Revision) diagnostic
code and at least 1 visit for any reason in both 2006
and 2007 (diabetes ICD-9 codes: 250.x, 253.5, 357.2,
362.01-2, 366.41, 790.21-2, 790.29, 791.5-6, and
V65.46). These criteria ensured a minimum level of
continuity of care between 2004 and 2007 and reduced
the likelihood of including patients who left the clinic

network. OCHIN EHR data are limited before 2005, so
2004 data were used only to identify the study cohort;
outcomes were assessed in 2005-2007 exclusively.

From 4,240 adult OCHIN patients with diabetes
who met the initial inclusion criteria, we selected
those with an Oregon Medicaid identification (ID)
number (N =2,103). Medicaid is the primary insurer
of this population. When a visit was not covered
by Medicaid, more than 90% of this population
reported having no other insurance. Using Medic-
aid ID numbers available in both data sets, we made
individual-level linkages between OCHIN's EHR
data and Oregon's Medicaid claims data. We obtained
data-sharing agreements between all agencies and
researchers involved in the study. The study protocol
was approved by the institutional review boards of the
Kaiser Permanente Center for Health Research and
Oregon Health and Science University.

Variables

We focused on receipt of 4 evidence-based diabe-

tes preventive care services: assessment of glycated
hemoglobin (HbA,.), lipid screening (low-density
lipoprotein cholesterol [LDLY]), influenza vaccination,
and nephropathy screening (urine microalbumin). It

is reccommended that diabetic patients receive these
services at least annually.?8-3 We assessed 2 outcomes
for each of these 4 measures: (1) whether a patient
received the service in any year during the 2005-
2007 period, and (2) whether a patient received the
service in all 3 years, 2005 through 2007. Services
were identified using procedure codes and CPT codes
commonly associated with each (Supplemental Appen-
dix, available at http://www.annfammed.org/
cgi/content/full/9/4/351/DC1). Although not an
exhaustive list of codes, this list included all rel-
evant codes that were used in the OCHIN database as
confirmed by OCHIN data architects.

Analysis
We first described the sociodemographic characteristics
of the study population. For the remainder of the analy-
ses, we assessed whether services were documented in
1 or both data sources, as illustrated in Figure 1, which
included the following 6 possible combinations of data:
1. Medicaid insurance claims data (Figure 1, A+ab)
2. OCHIN clinic EHR data (Figure 1, B+ab)
3. A combined Medicaid claims-EHR data set
(Figure 1, A+B+ab)
4. Only in Medicaid claims and not in EHR data
(Figure 1, A)
5. Only in EHR data and not in Medicaid claims
data (Figure 1B)
6. Both Medicaid claims and EHR data (Figure 1, ab)
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21.5% were 65 years or older (Table 1). The popula-
tion was 17.0% Hispanic and 9.5% black, and almost
all were from households below 200% of the federal
poverty level (FPL).

Figure 1. Relationship between the 2 study data
sources.

Documentation in Medicaid Claims, EHR, and
- » a Combined Medicaid Claims-EHR Database
Medicaid Insurance OCHIN Clinical . i . . K
Claims Data Only EHR Data Only As displayed in Table 2, the optimal service reporting
@ Both (ab) (B) was obtained when combining the EHR and claims
data [Figure 1 (A+B+ab)]. When comparing service
receipt rates in claims vs EHR data, the rates in EHR
data (Figure 1, B+ab) were consistently closer to the
combined total than were those from the claims data

(Figure 1, A+ab).

Claims EHR Documentation in One Data Set vs Both Data
(A+ab) (B+ab)

Sets

In almost all cases fewer than one-half of the patients
Combined claims/EHR (A+B+ab) who received services had documentation in both EHR

and Medicaid claims data (Figure 1, ab) (Table 3). The

We compared the percentages Table 1. Demographic Characteristics of Established Adult Diabetic

of patients who had r‘?ce‘ved the Patients in the OCHIN EHR Data Set With an Oregon Medicaid
services of interest using only the Identification Number (N = 2,103)
claims data (Figure 1, A+ab), only
the EHR data (Figure 1, B+ab), Study Study

d th bined claims/EHR Population Population
and the combined claims, Characteristic No. (%)  Characteristic No. (%)
data set (Figure 1 (A+B+ab). Then, : —

1l patients who received Age (as of January 1, 2005), y Combined race/ethnicity
amlong ap . ified 19-35 179 (8.5) White 1,276 (60.7)
atleast 1 service over a specifie 36-50 605(28.8)  Hispanic 358 (17.0)
time period (obtained from the 51-64 866 (41.2) Black 199 (9.5)
combined data sets), we deter- 265 453 (215  Asian/Pacific Islander 157 (7.5)
mined the percentage with service Sex American Indian/Alaska 23 (1.1)
documentation only in Medicaid Female 1,306 (62.1) Native
claims data (Figure 1, A), only Male 797 (37.9) HUr;khn?wn 90 (4-3)
. . . - t
in EHR data (Figure 1, B), or in Primary language ?ﬁﬂed;?;gaar:; (c)ocv;mge
both data sources (Figure 1, ab). English 1,413 (67.2) coverage data combined)
Finally, to better characterize the Spanish 298 (14.2) Fully covered Jan 1, 1344 (63.9)
lati b likel Russian 127 (6.0) 2005-Dec 31, 2007

population subgroups most likely Other 207 (9.8) Not fully covered Jan 1, 759 (36.1)
to be missed in claims data (Figure Unknown 58 (2.6 2005-Dec 31, 2007
1, A+ab), we conducted a series Household income as % of FPL®
of multivariate logistic regression 0%-49% 748 (35.6)
models to identify sociodemo- 50%-99% 967 (46.0)
graphics significantly associated 100%-149% 266 (12.6)
with having documentation in 150%-199% 29 (1.4)
only the EHR data (Figure 1, B) 200% + 39 (1.9)
and not in the claims data. All Unknown 53 (2.5)
analyses were conducted using EHR = electronic health record; FPL = federal poverty level; ID = identification.
SAS 9.2 statistical software.** Note: From OCHIN, unless otherwise specified; data sources: OCHIN EHR and Oregon Medicaid claims data.

2 Approximately 9% of total visits was missing FPL information, including <2% of visits with FPL recorded as
>1,000%. Average household income for study population (n = 4,240) was 81.2% of FPL; the subset with

REsu LTS Medicaid ID number (n = 2,103) was 65.0% of FPL.
b Race/ethnicity was determined by data from OCHIN clinic visits; a person who was ever classified as Hispanic
The majority of patients were or had Spanish as their primary language was considered Hispanic. A person ever classified as black, Asian, etc,

was classified as such. Data was collected by the Medicaid office as a combined variable.

aged 19 to 64 years (78.5%); only
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Table 2. Receipt of Diabetes Preventive Services Documented in Medicaid Claims Data, OCHIN EHR
Data, and Combined Medicaid Claims-EHR Data Set Among OCHIN Diabetic Patients With a Medicaid
Identification Number (N = 2,103)

Claims Data Only? EHR Data Only® Combined Datac
Preventive Service Period No. (%) No. (%) No. (%)
>1 LDL screen 2005-2007 1,196 (56.9) 1,588 (75.5) 1836 (87.3)
2005 only 841(40.0) 1,034 (49.2) 1,345 (64.0)
2006 only 756 (35.9) 1,128 (53.6) 1,343 (63.9)
2007 only 684 (32.5) 1,191 (56.6) 1,348 (64.1)
>1 Influenza vaccination 2005-2007 1,083 (51.5) 1,486 (70.7) 1,517 (72.1)
2005 only 415 (19.7) 990 (47.1) 1,016 (48.3)
2006 only 486 (23.1) 895 (42.6) 947 (45.0)
2007 only 478 (22.7) 897 (42.7) 964 (45.8)
>1 Microalbumin screen 2005-2007 872 (41.5) 1,364 (64.9) 1,517 (72.1)
2005 only 524 (24.9) 764 (36.3) 920 (43.7)
2006 only 507 (24.1) 810 (38.5) 942 (44.8)
2007 only 472 (22.4) 847 (40.3) 946 (45.0)
>1 HbA, 2005-2007 1,374 (65.3) 1,905 (90.6) 2,025 (96.3)
2005 only 984 (46.8) 1,422 (67.6) 1,652 (78.6)
2006 only 1,005 (47.8) 1,537 (73.1) 1,714 (81.5)
2007 only 876 (41.7) 1,550 (73.7) 1,699 (80.8)

EHR = electronic health record; HbA;. = glycated hemoglobin; LDL = low-density lipoprotein cholesterol.

2 Figure 1, A+ab.
b Figure 1, B+ab.
< Figure 1, A+B+ab.

Data sources: OCHIN electronic health records (EHR) and Oregon Medicaid claims data.

Table 3. Percentage of Diabetic Patients Who Received Services as Reported in OCHIN EHR Only,
Medicaid Claims Data Only, or Combined EHR and Medicaid Claims Data Set

>1 Service Received Documented >1 Service Received

Combined Data? Claims Data® EHR Datac Combined Data®
Preventive Service Period Total No. No. (%) No. (%) No. (%)
>1 LDL screen 2005-2007 1,836 248 (13.5) 640 (34.9) 948 (51.6)
2005 only 1,345 311 (23.1) 504 (37.5) 530 (39.4)
2006 only 1,343 215 (16.0) 587 (43.7) 541 (40.3)
2007 only 1,348 157 (11.6) 664 (49.3) 527 (39.1)
>1 Influenza vaccination 2005-2007 1,517 31 (2.0) 689 (45.2) 797 (52.5)
2005 only 1,016 26 (2.6) 601 (59.2) 389 (38.3)
2006 only 947 52 (5.5) 461 (48.7) 434 (45.8)
2007 only 964 7 (7.0) 486 (50.4) 411 (42.6)
>1 Microalbumin screen 2005-2007 1,517 153 (10.1) 645 (42.5) 719 (47.4)
2005 only 920 156 (17.0) 396 (43.0) 368 (40.0)
2006 only 942 132 (14.0) 435 (46.2) 375 (39.8)
2007 only 946 99 (10.5) 474 (50.1) 373 (39.4)
>1 HbA, screen 2005-2007 2,025 120 (5.9) 651 (32.1) 1,254 (61.9)
2005 only 1,652 230 (13.9) 668 (40.4) 754 (45.6)
2006 only 1,714 177 (10.3) 709 (41.4) 828 (48.3)
2007 only 1,699 149 (8.8) 823 (48.4) 727 (42.8)

EHR = electronic health record; HbA,. = glycated hemoglobin; LDL = low-density lipoprotein cholesterol.

Note: Data sources: OCHIN EHR and Oregon Medicaid claims data. Row percentages approximately = 100% (rounded).
2 Figure 1, A+B+ab.

b Figure 1, A.

< Figure 1, B.

d Figure 1, ab.
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Table 4. Characteristics Associated With Services Documented in OCHIN EHR Only vs in Medicaid
Claims Only, or in Both Data Sets, in Study Population of OCHIN Diabetic Patients With a Medicaid
Identification Number (N = 2,103), 2005-2007

>1 LDL Screen
(n=1,836)

>1 Influenza
Vaccination
(n=1,517)

AOR (95% CI)

>1 Microalbumin

Screen
(n=1,517)
AOR (95% CI)

>1 HbA,. Screen

(n =2.025)
AOR (95% Cl)

Characteristic AOR (95% qI)
Age (as of January 1, 2005), y

19 to 35 1.00

36 to 50 0.95 (0.63-1.44)

51 to 64 0.97 (0.65-1.44)

>65 5.54 (3.52-8.73)°
Sex

Female 1.00

Male 1.33 (1.08-1.65)

Primary language

English 1.00
Spanish 3.90 (1.86-8.17)¢
Other 0.91 (0.66-1.26)
Unknown 1.88 (1.00-3.53)
Household income, as percent of FPL
>100% 1.00
0%-99% 0.70 (0.53-0.92)
Unknown 0.35 (0.15-0.79)*
Combined race/ethnicity
White 1.00
Hispanic 0.65 (0.32-1.32)
Other 0.87 (0.66-1.16)
Unknown 0.79 (0.47-1.34)

Health insurance coverage (2005-2007)

Full coverage
Not full coverage

1.00
1.69 (1.33-2.14)2

1.00

1.06 (0.68-1.65)
112 (0.73-1.73)

4.10 (2.52-6.68)"

1.00
1.21 (0.97-1.52)

1.00

1.66 (0.84-3.27)
1.38 (0.97-1.95)
4.74 (2.22-10.11)

1.00
0.64 (0.48-0.86)°
0.24 (0.10-0.57)

1.00
1.36 (0.72-2.54)
0.74 (0.55-1.00)
0.64 (0.36-1.15)

1.00
2.62 (2.04-3.36)

1.00
1.17 (0.76-1.80)
1.24 (0.81-1.89)
12.89 (7.62-21.81)°

1.00
1.38 (1.09-1.73)

1.00

4.24 (1.83-9.81y
0.53 (0.37-0.76)°
1.52 (0.74-3.13)

1.00
0.71 (0.52-0.97)°
0.14 (0.04-0.43)

1.00
0.48 (0.22-1.07)
1.36 (1.02-1.82)°
1.02 (0.60-1.74)

1.00
1.80 (1.40-2.32)

1.00

1.22 (0.81-1.83)
1.18 (0.79-1.75)
6.61 (4.22-10.34)°

1.00
1.28 (1.03-1.57)

1.00

2.50 (1.32-4.73)
1.00 (0.73-1.38)
1.36 (0.72-2.55)

1.00
0.75 (0.57-0.98)
0.38 (0.18-0.81)°

1.00
0.98 (0.54-1.80)
0.83 (0.63-1.11)

0.52 (0.29-0.94)

1.00
2.22 (1.77-2.80)

Data Sources: OCHIN EHR and Oregon Medicaid claims data.

mented services in either EHR or claims database were excluded from analyses.

2Significant at P <.05.

AOR = adjusted odds ratio; Cl = confidence interval; EHR = electronic health record; FPL = federal poverty level; LDL = low-density lipoprotein cholesterol.

Note : Service documented for a given service in at least 1 of the data sets: OCHIN EHR only (Figure 1, A) vs Medicaid claims (Figure 1, B+ab). Patients with no docu-

percentage of patients with documented receipt of
service(s) in EHR only (Figure 1, B) was consistently
higher than in claims only (Figure 1, A). For example,
in 2007, 7.0% of patients had an influenza vaccination
documented in claims only vs 50.4% in EHR only; the
remaining 42.6% were documented in both data sets.
For patients who received at least 1 microalbumin test
to screen for nephropathy in 2007, 10.5% were docu-
mented in claims data but not in EHR, compared with
50.1% in EHR data but not in claims data, with the
remaining 39.4% in both data sets.

Table 4 further shows that using Medicaid claims
data (Figure 1, A+ab) to measure preventive services
delivered in the OCHIN clinic network would result
in underreporting, with greater disparities in certain
sociodemographic subgroups. Patients older than
64 years, men, Spanish-speaking patients, and those
without continuous Medicaid coverage throughout

the study period had higher odds of service docu-
mentation in the EHR data only (Figure 1, B). Patients
with incomes below the poverty level had lower odds
of having data in the EHR only. There were few sta-
tistically significant differences associated with race/
ethnicity:.

DISCUSSION
As expected, the combined EHR and Medicaid claims

data provided the most complete picture of diabetes
services received, and the EHR data provided a more
complete picture than did data from Medicaid claims.
This finding suggests that assessing performance in
CHCs based on Medicaid claims alone would be inac-
curate, especially in certain subpopulations (Table 4).
These disparities may occur because some subgroups
have a more difficult time maintaining Medicaid cover-
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age. In some cases, these patients might be more likely
to have more than 1 form of insurance coverage.

Data were missing from the Medicaid claims
data for a large percentage of services received in
an OCHIN:-affiliated CHC. Although all patients
in this study population had a Medicaid ID number,
many had an insurance coverage gap during the study
period; services received during a coverage gap were
missed in claims data. Even some patients with contin-
uous Medicaid coverage had services not documented
in claims data. It is possible that these services were
billed to a different insurer, especially for older patients
with dual Medicare and Medicaid coverage. The most
likely explanation for services documented in Medic-
aid claims but not in EHR data is that the service was
received at a health care facility outside the OCHIN
network and thus not documented in the OCHIN
EHR, but billed to Medicaid.

Performance measures should optimally be mea-
sured using the most complete combination of data
possible. When only one data set can be used, it should
be EHR data. Although a relatively small percentage of
services were missing in the EHR data, it was reassuring
that for 3 of 4 outcomes measured (Table 2), the EHR
data moved closer to the combined data set rates with
time (from 2005 to 2007), suggesting that EHR data
are becoming more complete as systems mature. This
finding also suggests a fairly reliable population denom-

inator in the OCHIN clinic network's EHR data set.

Research and Policy Implications

Previous work has shown the relevance of CHC

data to policy discussions about how to improve

health care delivery and outcomes for underserved
patients.”!01416.18233536 Qur findings show how EHR data
from CHC networks provide a new resource for policy
makers to better understand health services delivery in
CHC populations.'®!>1637-40 Policy makers and payers
need to look beyond Medicaid claims data to measure
population health and CHC quality performance. EHR
databases—such as the one being built and maintained
by OCHIN—will be key to the study of how health
reform policies implemented under the Patient Protec-
tion and Affordable Care Act of 2010 (PPACA) affect
the uninsured and underinsured.*** Although some
states are putting considerable resources toward build-
ing all-payer claims databases to better address the PPA-
CA’s evaluation requirements,*® such databases will not
include uninsured and transiently insured populations.
Information from EHR data will be more accurate than
administrative claims data; thus, it is imperative to fur-
ther develop and validate important EHR data resources
and to evaluate the extent to which EHR data can be
used to supplement (or substitute for) claims data. Our

results also show the potential usefulness of combining
EHR and claims data sources for use in comparative
effectiveness and translational research.

Practice Implications

In addition to the research and policy implications, our
results have important implications for clinical practice.
This study shows that a well-built EHR with compre-
hensive data can be more complete than claims data for
measuring how a practice is performing. Clinicians can
partner with researchers to study data from their own
EHRs in the evaluation of quality improvement inter-
ventions and to measure the impact of these efforts on
care delivery and outcomes.

Limitations

We only compared the OCHIN EHR data with Ore-
gon Medicaid claims data, as Medicaid is the primary
insurer of this population of patients. The analyses
could be strengthened by linking EHR data with
claims from additional payers. It was beyond the scope
of these analyses to determine where patients had
received care outside the OCHIN network. For exam-
ple, this population's low rate of influenza vaccination
is likely because many patients sought vaccinations
outside the CHC system. Further research could iden-
tify external sites commonly used by this population
and pursue methods to capture that data in the future.

Our results may give conservative estimates of the
diabetic patient population in these clinics. We defined
patients as diabetic if they had 2 or more visits asso-
ciated with a diabetes diagnostic code over a 2-year
time period, so we could avoid incorrectly considering
patients as diabetic based on a single rule-out diag-
nostic code. This method is commonly used for the
Healthcare Effectiveness Data and Information Set
(HEDIS) measures. We further limited our population
to ensure a continuity relationship. Thus, we likely
missed some diabetic patients who had fewer than the
minimum number of visits during the study period.
Although our rates are comparable to available esti-
mates from nationally representative data,'® directly
comparing rates of receipt of care measures with those
of other populations was not feasible, as previous
assessments varied in how receipt of care was measured
and how populations were defined.'*'72338°! This anal-
ysis was done in one state, but it could be replicated in
other states with similar CHC networks.

Despite the above limitations and the need for
further study, we believe that OCHIN's data set is
unique and substantially improves on what has been
previously available. This study would not have been
possible using older methods of paper chart review,
data-sifting, and less-comprehensive data sets.
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Networked EHRs from CHCs provide new oppor-
tunities for obtaining more comprehensive data on
health services received, especially in discontinu-
ously insured populations. These EHR databases can
be linked and compared with claims databases, such
as Medicaid, and may prove to contain more robust
data for the measurement of primary and preventive
care services utilization in vulnerable populations.
Relying solely on claims data is likely to substantially
underestimate the quality of care received. Further,
our study shows how primary care practices can col-
laborate within information technology networks and
effectively partner with researchers to study their
own care delivery, to conduct comparative effective-
ness research, to affect the translation of evidence into
practice, and to inform policies.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orglcgilcontent/full/9/4/351.
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