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MANAGERIAL

Electronic Health Record Availability
Among Advanced Practice Registered Nurses

and Physicians

Janet M. Coffman, PhD, MPP. MA; Joanne Spetz, PhD; Kevin Grumbach, MD; Margaret Fix, MPH;

and Andrew B. Bindman, MD

growing number of studies suggest that electronic
health records (EHRs) can improve processes of
care and outcomes for patients.'* The rate of EHR
availability among physicians has increased substantially
over the past decade. Findings from the National Ambula-
tory Medical Care Survey (NAMCS) suggest that the per-
centage of physicians with any sort of EHR increased from
18% to 72% between 2002 and 2012.° Seeking to accelerate
EHR use, the president signed the Federal Health Informa-
tion Technology for Economic and Clinical Health Act
into law in 2009. This legislation provides $27 billion for
Medicare and Medicaid incentive payments to hospitals
and certain health professionals who adopt and demon-
strate “meaningful use” of EHRs.®
Surveys of physicians have found that availability of
EHRs is associated with multiple factors, including prac-

10 practice ltype,'? specialty,t®'! and age.”'}!? Little is

tice size,
known about the availability of EHRs in settings in which
certified nurse midwives (CNMs) and nurse practitioners
(NPs) practice.. The fewr studies oft GCNMs’ or. NPs’ use of
EHRs that have been published have been limited to CNMs
and NPs working in a single healthcare organization.” As-
sessing use of EHRs by CNMs and NPs is important because
their numbers have grown substantially in recent decades.'
CNDMs and NPs are also among the health professionals that
have been posited as potential solutions for the shortage of
primary care physicians."

This paper seeks to fill an important gap in the literature
by presenting findings from a survey of California CNMs
and NPs regarding their experiences with EHRs and compar-
ing them with findings from a similar survey of California
physicians. Findings from California are of nationwide im-
portance because it is a large state representing a large share
of the nation’s healthcare workforce and because health pro-
fessionals in California practice in a wide range of settings,
from solo practices to large multi-site, multi-specialty groups.

In addition, California’s laws governing educational require-

ABSTRACT

Objectives

To characterize availability of electronic health records (EHRs)
at the primary practice locations of certified nurse midwives
(CNMs), nurse practitioners (NPs), and physicians in Califor-
nia prior to the implementation of the state’s Medicaid EHR
incentive program.

Study Design and Methods

Cross-sectional mail surveys of samples of CNMs, NPs, and
physicians who have active California licenses and reside in
California.

Descriptive statistics were calculated and multivariate
regression analyses were estimated to identify characteris-
tics associated with having an EHR. The following practice
characteristics were included in the multivariate model: payer
mix (% Medicaid), practice setting (hospital vs outpatient),
and practice size. Variables for practitioner’s age, sex, and
practice location were also included.

Results

For both CNMs/NPs and physicians, practice size was the
strongest predictor of EHR availability. Practicing in a large or
mid-sized group was associated with higher odds of having a
basic EHR or an advanced EHR. Having a high percentage of
Medicaid patients was associated with lower odds of having
an advanced EHR. Among physicians, but not CNMs/NPs,
hospital-based practice was associated with higher odds of
having an advanced EHR; being over age 45 years was as-
sociated with lower odds of having any EHR.

Conclusions

The results suggest that prior to the launch of California’s
Medicaid EHR incentive program, similar characteristics
predicted EHR availability among both CNMs/NPs and physi-
cians, and that availability was concentrated among large
practices with fewer Medicaid patients. Future studies should
assess whether Medicaid and Medicare incentive payments
attenuate these relationships.
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Take-Away Points

based on the applicant’s birth month, the

sample was essentially random.

We conducted surveys of the availability of electronic health records (EHRs) among
certified nurse midwives (CNMs), nurse practitioners (NPs), and physicians in Cali-

fornia prior to the launch of its Medicaid EHR incentive program.

B CNMs and NPs were less likely than physicians to have an EHR with advanced

functions.

B For CNMs, NPs, and physicians, availability of advanced EHRs was concentrated

among large practices with fewer Medicaid patients.

B Data from this baseline survey can be combined with data from future surveys
to assess whether Medicaid and Medicare incentive payments attenuate the rela-

tionship between EHR availability and practice size and payer mix.

ments, supervision, and prescribing for CNMs and NPs

are similar to those of many other states.!®

METHODS

Data Sources

The primary sources of data for this analysis are sur-
veys of samples of CNMs, NPs, and physicians with Cali-
fornia licenses conducted in 2011. The physician survey
was fielded before California began registering providers
for the Medicaid EHR incentive program and the survey
of CNMs and NPs was fielded during the program’s early
stages.

The sample frame for the survey of CNMs and NPs
came from license and address information from the
California Board of Registered Nursing. Nurses were
identified as having a CNM or NP certificate, and some
had dual certification. CNMs and NPs in some regions
of California were oversampled to ensure adequate
numbers of each type of respondent in each region. We
mailed the questionnaire on October 21, 2011, accom-
panied by a letter indicating that completion was volun-
tary. The letter also included a link to an online version
of the survey with login and password information. We
subsequently mailed 3 reminder postcards and a second
copy of the survey. Data collection closed on January
18, 2012.

We used similar methods to administer a survey to a
probability sample of physicians (medical doctors; MDs)
in partnership with the Medical Board of California. MDs
in California must renew their licenses every 2 years. The
renewal process includes completing a mandatory survey
that includes questions regarding their professional activi-
ties, primary practice location, training, and demographic
characteristics. For this study, we developed a 1-page, dou-
ble-sided, voluntary supplemental questionnaire on EHR
availability and included it in the materials sent to MDs
whose license renewals were due between June 1 and July

31, 2011. Because the timing of the relicensing process is

Study Samples

The analysis of data from the survey
of CNMs and NPs was limited to respon-
dents who were potentially eligible for
Medicaid EHR incentive payments.!” We
included respondents in the analysis if
they lived in California, worked in a posi-
tion for which certification as a CNM or
NP is required, and spent at least 1% of their time provid-
ing direct patient care. A total of 4862 CNMs and NPs
were eligible for inclusion in the analysis. Responses were
received from 2644, resulting in a response rate of 54%
among those eligible.

We mailed the physician survey to 10,353 physicians.
To limit the analysis to physicians who were potentially
eligible for Medicaid incentive payments, we analyzed
only responses from physicians who practiced in Califor-
nia and who reported that they provide at least 1 hour
of patient care per week. Among the 7931 eligible physi-
cians, the response rate was 68%, yielding a final sample
size of 5384 physicians.

Statistical Analysis

We calculated descriptive statistics for demographic
and practice characteristics of CNMs/NPs and physi-
cians that prior research suggests are associated with EHR
availability. Frequency distributions were calculated to
compare the availability of any EHR, a basic EHR, and an
advanced EHR at the main practice locations of CNMs /
NPs and physicians. We estimated multivariate logistic
regressions to assess the association between EHR avail-
ability and characteristics of the 2 groups of health profes-
sionals. For both survey populations, we used weights to
ensure that the estimates would reflect the characteristics
of the populations from which the samples were drawn.

Measures of Availability of EHRs

Estimates of the percentage of practitioners who had
any EHR at their main practice location were based on
responses to the following question: “Does your main
practice location have any type of computerized medi-
cal records system (also known as an electronic health
record or an electronic medical record)?” Respondents
who answered “yes” to this question were considered to
have an EHR. Those who did not answer this question
or who answered “no” or “don’t know” and then went on

to affirmatively answer questions about availability and
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use of specific EHR

functions were also  Fyunction

EHR Availability: CNMs, NPs, Physicians

B Table 1. Functions of Basic and Advanced Electronic Health Records (EHRs)!®

Basic EHR Advanced EHR

considered to have
an EHR. In most
cases, the respon-
dent skipped the
question, suggesting
the respondent did
not notice it; those
who answered “no”
may have misread
the question. The
recoding of  this
question affected
less than 10% of the
respondents to each

Collect patient demographics

Take clinical notes

Generate patient problem list

Generate list of patient medications

Generate list of medication allergies

Order/transmit prescriptions electronically

View or receive lab test results

View imaging test results

Transmit info electronically to/from providers to whom a patient is referred
Generate lists of patients by condition (eg, all patients with diabetes)
Transmit data to immunization registries

Patients access their own electronic health record

Generate routine reports of quality indicators

X X
X X
X X
X X
X X
X X
X X
X X
X
X
X
X
X

survey. We used defi-
nitions  developed
for the NAMCS EHR Supplement to classify respondents
as having a “basic” or an “advanced” EHR.!®" The specific
functions of basic and advanced EHRs are listed in Table 1.

Measures of Characteristics Hypothesized to Be As-
sociated with EHR Availability

We estimated with multivariate logistic regressions to
assess the relationship between having any, a basic, or an
advanced EHR and 4 practice characteristics that previ-
ous research suggests are associated with EHR availabil-
ity. The regressions also controlled for age and sex.

Practice Location. We hypothesized that rural respon-
dents would have a lower likelihood of having an EHR be-
cause rural practices often have limited financial resources
relative to urban practices. A crosswalk of zip codes with
the California Office of Statewide Health Planning and
Development’s Medical Services Study Areas, which are
based on census tracts, was used to classify zip codes for
providers’ main practice locations as urban or rural.

Practice Setting. Findings from previous research sug-
gest that EHR availability is associated with practice
size and type.”'® CNMs’, NPs’, and physicians’ practices
were grouped into 5 categories derived from the survey’s
response options: small practices (<10 CNMs, NPs, or
physicians), mid-sized group practices (10-49 providers),
large group practices (50 or more providers), community /
public clinics, and other settings. Among CNMs and
NPs, “other settings” included hospitals (both inpatient
and outpatient units), military medical facilities, Depart-
ment of Veterans Affairs (VA) medical facilities, and
other unspecified settings. Among physicians, “other set-
tings” included military facilities, VA facilities, and other

unspecified settings. Providers practicing in community /
public clinics, whose patients are primarily uninsured or
enrolled in Medicaid, were analyzed separately, because
they may have had fewer resources available to purchase
an EHR prior to the establishment of California’s Medic-
aid EHR incentive program.

Practice Type. We hypothesized that hospital-based
CNMs, NPs, and physicians would be more likely to have
EHRs at their main practice locations because hospitals
have greater financial resources than physician practices
and can amortize the cost of EHRs across larger numbers
of providers. Consistent with the eligibility criteria for the
Medicaid and Medicare EHR incentive payments,!"?° we
classified CNMs, NPs, and physicians as hospital based if
they reported spending 90% or more of their patient care
hours in inpatient or emergency department settings.

Percentage of Medicaid Patients. We hypothesized that
prior to the launching of California’s Medicaid EHR in-
centive program, respondents who had high percentages
of Medicaid patients in their practices would be less likely
to have an EHR because Medicaid typically pays lower
reimbursement rates than Medicare and commercial in-
surers.”! Respondents were classified as having a high
percentage of Medicaid patients if 50% or more of their
patients were enrolled in Medicaid.

RESULTS

Demographic and Practice Characteristics of CNMs/
NPs and Physicians

Table 2 describes the demographic and practice char-
acteristics of the CNMs, NPs, and physicians who re-
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B Table 2. Characteristics of CNMs/NPs and Physicians (MDs)

not meet the NAMCS EHR Supplement defini-
tions of basic and advanced EHRs. CNMs and

CNMs/NPs MDs
N (%) N (%) NPs were more likely to have any sort of EHR at
Age their main practice location than physicians (78%
<46 years 555 (27 %) 2048 (38%) vs 71%) and were also more likely to have a basic
46-65 years 1351 (640/0) 2483 (46%) EHR (54% A 49%) HOWﬁVCl‘, they were ICSS hkely
I — 185 (9%) 853 (16%) than physicians to have an advanced EHR (24%
Sex vs 45%) that incorporated both basic features used
in individual patient encounters and advanced
Male 182 (7%) 3623 (67 %) .
features used to manage population health and
Female 2422 (93%) 1759 (33%) . . .
exchange information among providers and
Geographic location patients.
Rural 433 (22%) 417 (8%) Despite these differences in access to EHRs
Urban 1534 (88%) 4642 (92%) with the full complement of advanced features,
Percentage of Medi-Cal® patients availability of specific functions was similar be-
0% 685 (37%) 1959 (39%) tween CNMSs/NPs and physicians (results not
1t0 49% 592 (32%) 2723 (53%) shown). In both groups, the 3 most frequently
>50% 574 (31%) 401 (8%) available EHR functions were: ability to take clin-
Practice type ical notes, generate lists of patients” medications,
Hospitalbased 201 (10%) 672 (14%) and generate lists of patients’ medication allergies.
i The 3 least frequently available functions were:
Office-based 1810 (90%) 4155 (86%) . . . . .
ability to provide patients with access to their
Practice Setting . . . .
own electronic records, transmit data to immuni-
Solo or small group (1-9) 438 (21%) 1608 (32%) zation registries, and generate routine reports on
Mid-sized group (10-49) 104 (5%) 409 (8%) quality indicators.
Large group (50+) 125 (6%) 839 (17%)
Community health center/public clinic 333 (16%) 312 (6%) Characteristics Associated With EHR
Kaiser Permanente 229(11%) 791 (16%)  Availability
VA or military facilities 104 (5%) 279 (6%) Table 3 displays the results of multivariate lo-
Hospital, inpatient 215 (12%) N/A gistic regressions on the demographic and practice
Hospital, labor & delivery 36 (1%) N/AD characteristics associated with the availability of
’ . M P 9 h . . ) . _
Hospital, outpatient 218 (12%) N/A®R EHRS n CN s/NPs” and physicians’ main prac.
tice locations. For both CNMs/NPs and physi-
Other 295 (13%) 766 (15%)

CNM indicates certified nurse midwife; MD, medical doctor; NR nurse practitioner;

VA, Department of Veterans Affairs.
aMedi-Cal is California’s Medicaid healthcare program.

bN/A indicates response options that were not presented in the MDs' survey.

Data for some variables are missing for some respondents.

sponded to the 2 surveys. Compared with physicians,
CNMs and NPs were younger, and more likely to be fe-
male, practice in a rural area, and have a high percentage
of Medicaid patients in their practices. Respondents and

nonrespondents were similar (results not shown).

EHR Availability

The Figure displays the percentages of CNMs/NPs
and physicians who have any EHR, a basic EHR, or
an advanced EHR at their main practice location. The
findings indicate that access to EHRs was widespread in
California in 2011 but that many of the EHRs in use did

cians, practice size was the strongest predictor of
having an EHR. Practicing in a mid-sized group
(10-49 providers) or a large group (=50 providers)
was associated with greater odds of having any
EHR, a basic EHR, or an advanced EHR rela-
tive to being in a small practice (<10 providers). Relative
to CNMs and NPs in small practices, CNMs and NPs
in mid-sized practices were twice as likely to have an ad-
vanced EHR (odds ratio [OR] = 2.16; 95% CI, 1.13-4.13)
and CNMs and NPs in large group practices were 6 times
more likely to have an advanced EHR (OR = 6.29; 95%
ClI, 4.09-9.66).

EHR availability was also associated with the propor-
tion of Medicaid patients in CNMs’/NPs’ and physi-
cians’ practices. CNMs/NPs who reported that 50% or
more of their patients were enrolled in Medicaid had low-

er odds of having a basic or advanced EHR (OR = 0.63;
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HTable 3. Factors Associated With EHR Availability:

EHR Availability: CNMs, NPs, Physicians

CNMs and NPs Versus Physicians (MDs)

Any EHR Any EHR Basic EHR Basic EHR Advanced EHR Advanced EHR
CNMs & NPs MDs CNMs & NPs MDs CNMs & NPs MDs

Age <46 years reference reference reference reference reference reference
Age 46-65 years 1.42 (1.04-1.95) 0.79 (0.69-0.93) 1.06 (0.80-1.39)  0.77 (0.67-0.89)  0.86 (0.63-1.18) 0.83 (0.72-0.96)
Age >65 years 0.89 (0.46-1.73) 0.54 (0.43-0.68)  0.58(0.31-1.09)  0.39 (0.31-0.48) 0.62 (0.29-1.30) 0.43 (0.34-0.54)
Male reference reference reference reference reference reference
Female 1.46 (0.90-2.37) 1.03 (0.88-1.22) 0.86 (0.55-1.34)  0.95(0.82-1.10)  0.85 (0.52-1.38) 0.98 (0.85-1.13)
Urban reference reference reference reference reference reference
Rural 1.03 (0.73-1.45) 0.90 (0.71-1.15) 0.96 (0.71-1.30) 0.88 (0.69-1.11) 1.22 (0.85-1.76)  0.90 (0.71-1.15)
Medi-Cal* <60% reference reference reference reference reference reference
Medi-Cal® >50% 0.90 (0.65-1.24) 1.07 (0.82-1.39) 0.63(0.48-0.83)  0.81(0.64-1.04) 0.67 (0.47-0.95) 0.78 (0.61-1.00)
Office-based reference reference reference reference reference reference
Hospital-based 1.12 (0.62-2.03) 2.38 (1.84-3.07) 0.95 (0.61-1.48) 1.10 (0.90-1.34)  0.87 (0.562-1.45)  1.32 (1.09-1.61)
Solo or small
group (<10) reference reference reference reference reference reference
o GO 230 (121437)  327(244435)  248(142435)  228(178292)  216(1134.13) 2,04 (159263)
Large group (=50) 24.59 (10.62-57.48) 12.63 (10.02-15.94) 13.66 (8.31-22.45) 6.32 (5.37-746)  6.29 (4.09-9.66) 6.64 (5.63-7.83)
SS;‘I:“;?ATZ/ 147 (0.97222)  112(0.85-147)  115(0.78-171)  129(0.97-171) 104 (0.58-182) 121 (0.90-162)
Other setting 2.96 (2.05-4.29) 1.00 (0.82-1.22) 1.54 (1.12-2.13) 1.28 (1.05-1.67) 179 (1.17-2.74)  1.42 (1.15-1.75)

CNM indicates certified nurse midwife; EHR, electronic health record; MD, medical doctor; NP nurse practitioner.

2Medi-Cal is California’s Medicaid healthcare program.
All data: odds ratios (95% ClI).

95% CI, 0.48-0.83 for a basic EHR and OR = 0.67; 95%
CI, 0.47-0.95 for an advanced EHR). Physicians who had
high percentages of Medicaid patients had lower odds of
having an advanced EHR (OR = 0.78; 95% CI, 0.61-1.00).
Findings for CNMs/NPs and physicians differed for
other variables in the model. For CNMs and NPs, none
of the other variables in the model had a statistically sig-
nificant association with the odds of having a basic or
an advanced EHR, whereas for physicians, several other
variables in the model had statistically significant associa-
tions with having a basic or an advanced EHR. Hospital-
based physicians were more likely to have an advanced
EHR than office-based physicians. Physicians over age 45
years were less likely to have a basic or an advanced EHR.
We conducted a sensitivity analysis to assess whether
the finding that CNMs/NPs and physicians in large
groups were more likely to have EHRs was due to the in-
clusion of providers who practice in Kaiser Permanente,
the VA, or military facilities—3 integrated delivery sys-
tems that were early adopters of advanced EHRs. CNMs,
NPs, and physicians who practice in Kaiser Permanente,
the VA, or military facilities were removed from the multi-
variate regression models for the sensitivity analysis. The

alternate approach of including separate categorical vari-

ables for practicing in one of these integrated delivery sys-
tems could not be used because rates of EHR availability
among professionals who practice in these organizations
approach 100%. Findings from the sensitivity analysis
suggest that for CNMs/NPs and physicians practicing in
a large group other than Kaiser Permanente, the VA, or
the military is associated with higher odds of having any
EHR, a basic EHR, or an advanced EHR, but the size of
the effect is not as large (results not shown).

We performed an additional sensitivity analysis to ex-
amine whether the findings changed if the samples were
restricted to CNMs/NPs and physicians who reported
providing 20 or more hours of patient care per week—
the threshold the American Medical Association uses
to classify physicians as active in patient care.”” Findings
for CNMs/NPs and physicians who provide 20 or more
hours of patient care per week were generally similar to
findings for those providing 1 or more hours of patient
care per week. Among physicians, the association between
having a high percentage of Medicaid patients and hav-
ing an EHR was stronger among those who provide 20 or
more hours of patient care per week (OR = 0.78; 95% CI,
0.61-1.00 for all patient care physicians and OR = 0.69; 95%
ClI, 0.50-0.95 for patient care 20 or more hours per week).
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B Figure. Availability of Electronic Health Record at Main Practice Location
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CNM indicates certified nurse midwife; MD, medical doctor/physician; NP, nurse practitioner.
All differences between NPs/CNMs and MDs are statistically significant at P <.05.

DISCUSSION

Findings from multivariate analyses suggest that among
both CNMSs/NPs and physicians, practicing in a large or
mid-sized group is associated with higher odds of having a
basic or advanced EHR, and having a high percentage of
Medicaid patients is associated with lower odds of having
an advanced EHR. Among physicians, EHR availability
is also associated with younger age and with practicing in
a hospital-based setting.

For the most part, practice characteristics were more
strongly associated with EHR availability than demo-
graphic characteristics. This finding is consistent with
the manner in which decisions about implementation
of EHRs are often made. Decisions about whether to in-
stall an EHR are usually made at the organizational level
rather than by individual clinicians. The organizational
locus of decision making may also explain why predictors
of EHR adoption were similar for CNMs /NPs and physi-
cians. Most CNMs and NPs in California practice in or-
ganizations in which physicians also practice.

The strong association between practice size and EHR
adoption found in this study is consistent with previous
studies of physicians in other states and the United States
as a whole.>™!® The sensitivity analyses suggest that, at
least in California, the size effect is not due solely to the
presence of Kaiser Permanente and other large, integrated

delivery systems that were early adopters of advanced

EHRs. The effect was attenuated when these large, inte-
grated delivery systems were excluded from the model, but
nonetheless persisted. This suggests that large size incurs
advantages for EHR adoption, independent of the degree
to which a practice is integrated into a larger system.

The finding that having a high percentage of Medic-
aid patients is associated with lower odds of having an
advanced EHR may also reflect differences in access to
resources. Medicaid generally reimburses CNMs, NPs,
and physicians at lower rates than Medicare and com-
mercial insurers. The gap is especially stark in California
because the state’s Medicaid rates are among the lowest
in the nation and are substantially lower than Medicare
rates.?! Practices that have high percentages of Medicaid
patients also often have high percentages of uninsured
patients, a situation that further limits their financial
resources.

Despite the similarities between CNMs/NPs and phy-
sicians in California, there were also some important dif-
ferences. CNMs/NPs and physicians had similar rates
of having any EHR or a basic EHR, but CNMs and NPs
were much less likely to have an advanced EHR at their
main practice locations. The reasons for this discrepancy
may be rooted in differences in the distribution of CNMs /
NPs and physicians across practice settings. Twenty-five
percent of CNMs and NPs in the sample practice in hos-
pitals. Historically, hospitals have had greater financial
resources to invest in EHRs than physician practices.
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Yet, until the Medicare and Medicaid EHR incentive pro-
grams were implemented, hospitals had little incentive
to install advanced functions that facilitate assessment
of population health and exchange of information with
other providers. CNMs and NPs were also less likely to
practice in Kaiser Permanente or other large group prac-
tices, the entities with the highest rates of availability of
advanced EHRs.

Limitations

This study has several important limitations. Re-
sponse rates for CNMs/NPs and physicians were 54%
and 68%, respectively, and some responses were incom-
plete. Although weights were used to generate estimates
that reflect the populations of CNM /NPs and physi-
cians in California, it is possible that the respondents
differ systematically from the population in ways that
are not easily observed. The analysis also relied primar-
ily on self-reported data that were not independently
verified. In addition, the study can only identify associa-
tions between EHR adoption and the predictor variables.
Causal inferences cannot be drawn because the data are
cross-sectional.

In addition, the surveys were not in the field at the ex-
act same time. The physician survey was administered pri-
or to implementation of the Medicaid incentive program
in California, whereas the CNM /NP survey was admin-
istered during the program’s early stages. The percentage
of physicians with an EHR may have been larger if the
physician survey had been distributed at the exact same
time as the CNM /NP survey, because the availability of
Medicaid incentive payments may have led additional
physician practices to install EHRs during the months
between the times the physician and CNM /NP surveys
were administered.

CONCLUSIONS

For both CNMs/NPs and physicians in California,
availability of advanced EHRs is concentrated among
large practices with fewer Medicaid patients. These find-
ings may change now that both Medicaid and Medicare
have begun issuing incentive payments to CNMs, NPs,
and physicians in California. One of the goals of the
Medicaid incentive program is to “level the playing field”
by providing funds to practices with high percentages of
Medicaid patients to enable them to purchase EHRs ca-
pable of achieving meaningful use. Future studies should
assess whether the availability of incentive payments
attenuates the relationships between availability of ad-

EHR Availability: CNMs, NPs, Physicians

vanced EHRs and practice size and payer mix and is as-

sociated with improvement in quality of care.
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