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of Economics and International Business at Sam 
 Houston State University in Huntsville, Texas. His 
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ics in a variety of settings. Professor Quast received 
his PhD in Economics from the University of Florida 
in 2006 and is an Associate Fellow at the Robert Wood 
Johnson Foundation Center for Health Policy at the 
University of New Mexico.

 The Patient Protection and Affordable 
Care Act’s Provisions Regarding 

Medical Loss Ratios and Quality: 
Evidence from Texas 

  Troy Quast  

   Objectives.    The Patient Protection and Affordable Care Act (PPACA) includes a provision that 
 penalizes insurance companies if their Medical Loss Ratio (MLR) falls below a specifi ed threshold. 
The MLR is roughly measured as the ratio of health care expenses to premiums paid by enrollees. I 
investigate whether there is a relationship between MLRs and the quality of care provided by insur-
ance companies.  
   Methods.    I employ a ten-year sample of market-level fi nancial data and quality variables for Texas in-
surers, as well as relevant control variables, in regression analyses that utilize insurer and market fi xed 
effects.  
   Results.    Of the 15 quality measures, only one has a statistically signifi cant relationship with the MLR. 
For this measure, the relationship is negative.  
   Conclusions.    Although the MLR provision may provide incentives for insurance companies to lower 
premiums, this sample does not suggest that there is likely to be a benefi cial effect on quality.  
   Key words:    Affordable Care Act, medical loss ratio, HEDIS.  

 O
ne of the provisions of the 2010 

Patient Protection and Afford-

able Care Act (PPACA) sets mini-

mum thresholds for an insurer’s Medical 

Loss Ratio (MLR), which is approximately 

measured as the health expenses paid by the 

insurer divided by the premiums paid by 

enrollees. PPACA requires insurers to rebate 

to enrollees the amount of premiums in 

excess of certain MLR thresholds, when the 

thresholds depend on the number of enroll-

ees. Initial estimates for 2011 suggest that 

these rebates will total roughly $1.3 billion. 1    

 However, it is not clear whether insurers 

with higher MLRs deliver higher quality 

of care. MLRs and quality may be posi-

tively related if an insurer has a higher MLR 

because it spends a relatively greater amount 

for health care per enrollee. On the other 

hand, an insurer may have a relatively high 

MLR because it is forced to charge lower 

premiums due to the perception by consum-

ers that it provides a low-quality product. 

 While physicians obviously have a direct 

effect on the quality of care provided to 

enrollees, insurance companies can also have 

an important infl uence. Insurance companies 

may directly affect quality through their abil-

ity to infl uence physician practices, observe 

the care being received by their enrollees, 

track enrollee satisfaction, and institute 

large-scale quality-improvement efforts. 2    

 In addition to these direct channels, 

the fi nancial performance of insurance 
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companies may have an indirect effect on 

quality through impacts on physician behav-

ior. One mechanism that may have an effect 

quality is through incentive-withhold pools. 

These pools are incorporated into physi-

cian contracts and provide that the insurer 

withholds part of the physician compen-

sation until the end of the year. The insur-

ance company only releases these funds 

to the physician if certain goals have been 

met. These goals may include provisions 

regarding whether the care provided by a 

physician has been deemed cost-effective. 3    

Incentive pool disbursements may also be 

based on whether an insurer “holds down 

costs.” 4    These pools could have an indirect 

effect on physician practice patterns. For 

instance, during periods of poor fi nancial 

performance by the insurance company, 

physicians may be less likely to perform 

procedures due to expected reduced com-

pensation for the procedure from the incen-

tive pools. 

 There has been scant empirical research 

into the relationship between quality and 

MLRs. The closest existing paper employs a 

cross-section of insurance companies using 

data from 1996 and fi nds that quality is posi-

tively associated with the medical expense 

ratio, which is similar to the MLR and is 

calculated as total medical expenses divided 

by total revenue. 5    However, given the signifi -

cant changes in the insurance industry in the 

subsequent 15 years, it is unclear whether 

those results are still valid. Further, the 

cross-sectional nature of the analysis implies 

that there may be signifi cant unmeasured 

variables for which the estimation does not 

control. 

 As such, the quality consequences of the 

MLR provision of PPACA are ambiguous. 

This paper investigates a period prior to the 

enactment of PPACA to potentially gain 

insight as to what those effects may be. 

  Methods  

  Sample  

 The sample used in the analysis is all 

basic service commercial insurance com-

panies in Texas with at least 5,000 enroll-

ees. The data cover 2000 through 2010 

and encompass 24  companies in 28 geo-

graphic markets. The unit of observation is 

insurer-market-year. 

  HEDIS Rates  

 Quality is measured by Health Plan 

Employer Data and Information Set 

(HEDIS) rates. These rates are reported by 

the National Committee for Quality Assur-

ance (NCQA) and have been widely used 

in academic research. 6    ,  7    ,  8    ,  9    The rates are pro-

cess measures that refl ect whether enroll-

ees receive recommended screenings and 

treatments. 

 Figure 1  describes the HEDIS rates used 

here, which cover child health, women’s 

health, behavioral health, and chronic 

conditions. Insurance companies in Texas 

with 5,000 or more enrollees are required 

to report these rates to the Texas Depart-

ment of State Health Services (DSHS) and 

the Texas Offi ce of Public Insurance Coun-

sel (OPIC). 10    The measures employed in 

the analysis are those that were reported 

for the entire sample period. The meas-

ures include screenings, such as well-child 

visits, cancer screenings, and cholesterol 

screenings. The rates of appropriate treat-

ments are also specifi ed for conditions 

such as childhood immunizations, anti-

depressants, and asthma medications. 

Given the differences across measures, the 
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Measure Description

Child health

Prenatal care Percent of deliveries that received a prenatal visit in the fi rst trimester or within 

42 days of enrollment.

Well-child visits 

(0–15 mths)

Percent of children who received 6 or more well child visits in the fi rst 15 months 

after birth.

Well-child visits 

(3–6 yrs)

Percent of children aged 3–6 years who received one or more well-child visits during 

the past year. 

Childhood 

 immunizations

Percent of children who received all of the recommended doses of the combination 

2 vaccinations by two years of age.

Women’s health

Breast cancer 

screening

Percent of females aged 40–69 who received a mammogram to screen for breast 

cancer during the past two years.

Cervical cancer 

screening

Percent of females aged 21–64 who received one or more Pap tests to screen for 

cervical cancer during the previous three years.

Postpartum care Percent of mothers that received a postpartum visit between 21 days and 56 days 

after delivery.

Behavioral health

Anti-depressants 

(acute phase)

Percent of individuals 18 years and older who, after being diagnosed with a new epi-

sode of major depression, were treated with an antidepressant medication, and who 

remained on an antidepressant medication the entire 12-week acute phase treatment.

Anti-depressants 

(continuation 

phase)

Percent of individuals 18 years and older who, after being diagnosed with a new 

episode of major depression, were treated with an antidepressant medication, and who 

remained on an antidepressant medication for at least 180 days.

Mental health 

 hospitalization 

follow-up (7-day)

Percent of individuals 6 years and older who, after being hospitalized for treatment 

of a selected mental health disorder, had an outpatient visit with a mental health 

practitioner, an intensive outpatient encounter, or partial hospitalization within 7 days 

of discharge.

Mental health 

 hospitalization 

follow-up (30-day)

Percent of individuals 6 years and older who, after being hospitalized for treatment 

of a selected mental health disorder, had an outpatient visit with a mental health 

practitioner, an intensive outpatient encounter, or partial hospitalization within 

30 days of discharge.

Chronic conditions

Appropri-

ate asthma 

medications

Percent of individuals aged 5–50 years with persistent asthma who were prescribed 

medications acceptable as primary therapy for long-term control of asthma.

Cholesterol mngt: 

LDL-C screening

Percent of individuals aged 18–75 years who, after being discharged from a hospital for 

an acute cardiovascular event, had an LDL-C screening in each of the last two years.

Diabetes care Average percent of males and females aged 21–64 with Type 1 or Type 2 diabetes 

who received care across six types of care.

High blood 

 pressure mngt

Percent of individuals aged 18–85 years diagnosed with hypertension, whose blood 

pressure adequately controlled during the year.

Figure 1. Descriptions of HEDIS Measures
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relevant population varies depending on 

the specifi ed care. 

 Figure 2  details the values of the HEDIS 

measures used in the analysis. For instance, 

on average 77.3 percent of eligible enroll-

ees received the recommended prenatal 

care. There is signifi cant variation across 

the mean rates, ranging from 38.6 for con-

tinuation phase antidepressants treatment to 

nearly 80 for cholesterol treatment, that is, 

LDL-C screening. For most measures, there 

is also considerable variability across the 

units of observation. For instance, the prena-

tal rate varies from a minimum of 17.5 to a 

maximum of 100.0, while the diabetes care 

rate ranges from 28.9 to 75.7. This variation 

is conducive to the fi xed effects estimation 

strategy employed below. 

 The number of observations varies due to 

missing observations for some insurers in 

some market-years. There are three potential 

reasons for a HEDIS rate to be unreported: 

The insurer did not have a large enough sam-

ple to report a valid rate, the insurer failed to 

submit the rate, or the rates were not certifi ed 

by a licensed auditor. 

 A potential advantage of this analysis 

is the use of HEDIS rates measured at the 

market level. It has been shown that rates 

disaggregated to this level more accurately 

HEDIS Measure No. of Observations Mean (SD)

Child health

  Prenatal care 248 77.3 (15.3)

  Well-child visits (0-15 months) 244 52.4 (15.8)

  Well-child visits (3-6 years) 251 51.9 (11.3)

  Childhood immunizations 220 52.2 (22.4)

Women’s health

  Breast cancer screening 290 66.8 (6.6)

  Cervical cancer screening 259 74.4 (8.1)

  Postpartum care 238 64.7 (21.0)

Behavioral health

  Antidepressants (acute phase) 265 55.4 (8.3)

  Antidepressants (continuation phase) 265 38.6 (7.7)

  Mental health follow-up (7 days) 206 48.0 (13.4)

  Mental health follow-up (30 days) 206 67.0 (13.5)

Chronic conditions

  Appropriate asthma medications 306 76.8 (16.7)

  Cholesterol management: LDL-C screening 205 79.4 (8.9)

  Diabetes care 232 57.7 (9.2)

  High blood pressure management 175 56.3 (10.8)

Note: Rates are measured as percents.

Figure 2. Descriptive Statistics of Health Plan Employer Data
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refl ect local factors that may affect quality 

of care. 11    

      Additional Covariates  

 Figure 3  describes the explanatory varia-

bles used in the regressions. The MLR is cal-

culated as the ratio of health care expenses 

divided by premiums and is based on data 

from the Texas Department of Insurance. 12    

This calculation differs slightly from the 

revised MLR defi nition employed in PPACA, 

in which expenses for activities that improve 

health quality are added to the numerator, 

while federal and state taxes and licensing 

and regulatory fees are subtracted from the 

denominator. 13    The sample average of 0.86 

is interesting in light of the MLR thresholds 

in PPACA, which is 0.80 for coverage sold 

to small employers (defi ned as 1–50 employ-

ees) and 0.85 for larger employers. 

 Figure 3 also includes descriptive sta-

tistics of control variables thought to also 

infl uence the quality of care provided to 

enrollees. The number of enrollee months in 

a year is included to control for the potential 

differential effects that the size of the insurer 

may have on quality. The percentages of 

enrollees in group coverage and Medicare 

are included to capture the effects that these 

types of plans may have on quality. 

 Additional control variables are included 

to refl ect the training and number of physi-

cians, as well as the proportion of enrollees 

in specifi c populations. As discussed below, 

the specifi c variables included in a given 

regression vary according to the population 

to which that HEDIS rate applies. 

 To refl ect the qualifi cations of the provid-

ers, the percentages of physicians who are 

board certifi ed are included. Also, the num-

ber of physicians is included to control for 

any potential issues regarding the availability 

of physicians to provide the specifi ed care. 

The proportion of individuals in the speci-

fi ed population is also included. The ration-

ale for its inclusion is to account for the 

potential that the insurance company may be 

more or less likely to provide a type of care 

depending on how prevalent that group is in 

its enrollee pool. 

 Finally, two binary variables are also 

included to control for the way the HEDIS 

rate was calculated. The fi rst refl ects how 

the HEDIS rate was calculated. Specifi -

cally, the administrative method is based on 

an examination of the records for all of the 

enrollees in the eligible population, while 

the hybrid method uses sampling to estimate 

the HEDIS rate. Given that the methodol-

ogy has been found to infl uence the HEDIS 

rate, 14    a dummy variable is used to refl ect 

the method employed by that insurer in that 

market/year. 

 The other binary variable takes a value 

of one if the HEDIS rate was based on the 

population of HMO members only and a 

value of zero if it was based on the combined 

membership of the insurer’s HMO and Point 

of Service (POS) products. POS plans dif-

fer from HMO plans primarily in that they 

partially cover care given by non-network 

providers. 

 As a plausibility adjustment, the sample 

excludes observations in which the MLR is 

more than three standard deviations from the 

mean. Depending on the HEDIS measure, 

this leads to the elimination of anywhere 

from 8 to 12 observations. 

  Empirical Model  

 Ordinary least squares (OLS) regression 

via the REGRESS command in Intercooled 

Stata 11.0 (version 10.0, StataCorp LP, Col-

lege Station, TX) is used to estimate the 



Variable Mean (SD) Data Source

Medical loss ratio 0.86 (0.10) TX Department of Insurance

Enrollee months (millions) 0.61 (0.62) TX Department of State Health Services

% group coverage enrollees 0.83 (0.25) TX Department of State Health Services

% Medicare enrollees 0.05 (0.16) TX Department of State Health Services

% physicians who are board-certifi ed

        OB-GYNs 0.76 (0.09) TX Department of State Health Services

        Pediatricians 0.75 (0.14) TX Department of State Health Services

        Primary care doctors 0.75 (0.09) TX Department of State Health Services

Female enrollees aged 18–39

      % of all enrollees 0.19 (0.02) TX Department of State Health Services

      # primary care doctors per enrollee 0.27 (0.71) TX Department of State Health Services

      # OB-GYNs per enrollee 0.07 (0.19) TX Department of State Health Services

Female enrollees aged 18–64

     % of all enrollees 0.38 (0.03) TX Department of State Health Services

     # primary care doctors per enrollee 0.13 (0.34) TX Department of State Health Services

     # OB-GYNs per enrollee 0.03 (0.08) TX Department of State Health Services

Female enrollees aged 50–69

     % of all enrollees 0.10 (0.02) TX Department of State Health Services

     # primary care doctors per enrollee 0.55 (1.5) TX Department of State Health Services

     # OB-GYNs per enrollee 0.13 (0.33) TX Department of State Health Services

Enrollees in 1st year of life

     % of all enrollees 0.01 (0.002) TX Department of State Health Services

     # primary care doctors per enrollee 3.8 (8.5) TX Department of State Health Services

     # pediatricians per enrollee 0.86 (2.51) TX Department of State Health Services

Enrollees aged 1–4

    % of all enrollees 0.06 (0.01) TX Department of State Health Services

    # primary care doctors per enrollee 0.95 (2.1) TX Department of State Health Services

   # pediatricians per enrollee 0.21 (0.60) TX Department of State Health Services

Enrollees aged 5–54

    % of all enrollees 0.93 (0.01) TX Department of State Health Services

    # primary care doctors per enrollee 0.03 (0.04) TX Department of State Health Services

Enrollees aged 5–99

    % of all enrollees 0.93 (0.01) TX Department of State Health Services

   # primary care doctors per enrollee 0.03 (0.04) TX Department of State Health Services

Enrollees aged 18–74

    % of all enrollees 0.72 (0.03) TX Department of State Health Services

     # primary care doctors per enrollee 0.05 (0.10) TX Department of State Health Services

Enrollees aged 18–99

   % of all enrollees 0.72 (0.03) TX Department of State Health Services

   # primary care doctors per enrollee 0.04 (0.07) TX Department of State Health Services

% administrative rate 0.87 (0.34) TX Department of State Health Services

% HMO membership rate 0.59 (0.36) TX Department of State Health Services

Figure 3. Descriptive Statistics of Model Covariates Used to Predict Quality of Care
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model. An important feature of the specifi -

cation is the inclusion of market and insurer 

fi xed effects. The market fi xed effects control 

for any feature of the geographic market that 

could affect quality but does not vary over 

the sample period. For instance, the market 

fi xed effects could control for the potential 

differences in the quality measures across 

urban and rural areas. 

 Further, the insurer fi xed effects control 

for any feature of the insurance company 

that may affect the HEDIS rates but does not 

vary over time. An example of such an effect 

could be that an insurer has a relatively strong 

pediatric practice that allows it to excel in the 

well-child measures. Also, the insurer fi xed 

effects will control for any characteristics 

of their enrollees that do not vary over the 

sample period. The combination of market 

and insurer fi xed effects largely mitigates a 

concern that has been previously raised that 

differences in HEDIS rates are largely due to 

differences in enrollee characteristics. 15    

 Regressions are estimated for each of the 

15 HEDIS rates. The applicable control vari-

ables are included in each. For example, for 

the women’s health measures, the number of 

OB/GYN providers per enrollee is included 

as an explanatory variable. 

 The full resulting estimating equation is: 

 (1)    Hedis 
i,j,t

  =  b 
0
  + b 

1
 MLR 

i,j,t
  + 

b 
2
 ’EnrolVars 

i,j,t
  + 

b 
3
 ’PhysVars 

i,j,t
  + 

b 
4
 ’HedisCalcVars 

i,j,t
  + 

h 
i
  + m 

j
  + e 

i,j,t
  

 in which  i  indexes the insurance company, 

 j  indexes the market, and  t  indexes the year. 

The  h  and  m  terms represent the insurer and 

market fi xed effects, respectively, while the  e  

term is the random error. The standard errors 

are estimated using a robust estimator. 

  Results  

 Figure 4  presents the regression results. 

Each cell in the table refers to a differ-

ent regression. The rows correspond to the 

HEDIS rate used as the dependent variable, 

while the columns differ in the inclusion 

of fi xed effects and control variables. The 

number in each cell is the coeffi cient esti-

mate of the MLR variable. For instance, the 

18.0 value in the upper left corner of the 

table is the point estimate of the increase 

in the prenatal HEDIS rate given a 1-unit 

increase in the MLR in the regression in 

which fi xed effects and control variables are 

not included. 

 What may be most striking about Figure 4 

is the lack of statistical signifi cance of many 

of the coeffi cients. The lack of statistical 

signifi cance is especially profound for the 

chronic conditions measures, in which only 

one of the 20 coeffi cients is signifi cant. The 

coeffi cients in the child health and women’s 

health measures also generally lack statis-

tical signifi cance. Although there is some 

signifi cance in the estimates in column I for 

these measures, column V shows that there 

is none when the full model is estimated. 

 However, there is a notable exception 

to this pattern in the behavioral health sec-

tion. The coeffi cients in the regressions for 

 follow-up within seven days of mental health 

hospitalization are all statistically signifi -

cant. Further, the coeffi cients in the 30-day 

version of this measure are all marginally 

insignifi cant, with p-values less than 0.10. 

 The estimates indicate a somewhat sur-

prising relationship. Increases in the MLR 

are associated with decreases in this HEDIS 

measure. In the full model, a one-standard 

deviation in the MLR is associated with 

an approximately 2.4 point decrease in the 
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HEDIS rate. This change represents an 

approximately 5 percent decrease as meas-

ured at the sample average. 

  Discussion   

 An important feature of the PPACA is a pro-

vision that mandates that insurers’ MLRs not 

fall below certain thresholds. However, little 

is known as to whether there is an association 

between an insurer’s MLR and the quality of 

care that it provides. The above fi ndings indi-

cate that for the vast majority of the included 

quality measures, there is no relationship. 

 The results in this analysis are arguably 

counterintuitive. Upon fi rst glance, one 

HEDIS Measure Model 1 Model 2 Model 3 Model 4 Model 5

Child health

  Prenatal care (n=248) 18.0* –3.9 10.1 –5.7 –10.4

  Well-child visits (0–15 months) (n=244) 25.7* –7.3 18.8 –7.4 4.0

  Well-child visits (3–6 years) (n=251) –9.8 –15.7 –5.3 –15.9 –5.4

  Childhood immunizations (n=220) 51.0** 11.0 34.1** 7.7 –10.8

Women’s health

  Breast cancer screening (n=290) 5.9 0.8 1.3 –0.7 –5.1

  Cervical cancer screening (n=259) –1.9 2.0 –2.3 1.9 1.5

  Postpartum care (n=238) 41.0** 10.7 27.3* 4.2 –1.8

Behavioral health

  Antidepressants (acute phase) (n=265) –7.3 –7.0 –7.7 –3.0 –0.8

  Antidepressants (cont. phase) (n=265) –5.6 –5.3 –6.3 –3.9 –0.9

  Mental hlth follow-up (7 days) (n=206) –44.6** –35.4** –30.9** –23.1* –23.9*

  Mental hlth follow-up (30 days) (n=206) –29.2* –26.0 –20.1 –21.6 –25.4

Chronic conditions

   Appropriate asthma medications (n=306) –14.8 –9.9 –10.2 –10.9 –2.6

  Cholesterol mngt: screening (n=205) –7.0 –6.2 –11.7 –1.2 5.3

  Diabetes care (n=232) 6.1 –4.7 3.0 –2.6 –6.0

  High blood pressure mngt (n=175) –7.1 –12.8* –10.1 –6.7 –1.1

Insurer dummies X X X

Market dummies X X X

Control variables X

Note: Displayed values are the coefficients on the MLR variable in regressions of the specifi ed HEDIS 

 measure. Additional covariates include the number of enrollee months, percent of enrollees in group and 

Medicare coverage, percent of board-certifi ed physicians, percent of enrollees in relevant population, number 

of primary and specialist physicians per enrollee, and whether the measure was calculated administratively 

and based on HMO enrollees only. 

*P<.10; **P<.05; ***P<.01.

Figure 4. Regression Results of Ordinary Least Squares Model to Predict Quality of Care
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may expect that higher MLRs refl ect higher 

investment in quality by insurance compa-

nies and, thus, would be associated with 

higher quality measure scores. However, the 

statistical insignifi cance of the vast majority 

of the regression coeffi cients suggests that 

there is no link between MLRs and quality. 

Further, the mental health hospitalization 

follow-up regressions indicate a negative 

relationship between quality and MLR, 

which is inconsistent with earlier fi ndings. 7  

 Unfortunately, the simple regression 

approach employed here cannot shed light 

into the channels between MLRs and quality. 

However, one potential implication of these 

results is that although the provision may 

accomplish the goal of reducing consumer 

health care expenditures by lowering premi-

ums, the MLR provision in the PPACA may 

not necessarily lead to higher quality care. 

  Limitations  

 There are a number of important limita-

tions to this analysis. First, the data employed 

are specifi c to Texas. Texas is a large state 

with a diverse population, therefore, the data 

may not be representative of national condi-

tions. Also, as described earlier, the HEDIS 

measures are process-based measures. There 

are other important dimensions in the qual-

ity of care received by enrollees. The above 

results may not apply to these other types of 

quality measures. Finally, the analysis was 

limited to measures that were present for all 

years in the  Guide to Texas HMO     Quality  

reports. Other HEDIS measures that cover 

important types of care may have relation-

ships with MLRs that may differ from the 

above results. 

 There are also internal data issues that 

may impact the fi ndings. First, the rates are 

only reported by insurers with 5,000 or more 

enrollees. Thus, the fi ndings here may not 

apply to smaller insurers. Second, as noted 

above, there are missing observations for 

some insurers in some market/years. There is 

no obvious reason to expect it; however, these 

missing observations may bias the results. 

 Arguably most important, the regressions 

only indicate associations and do not nec-

essarily refl ect causality. Given the simple 

reduced form estimation, it is not possible 

to determine whether changes in an insur-

ance company’s MLR cause changes in the 

quality of care provided. Nevertheless, the 

associations can be informative to policy-

makers in suggesting the potential effects of 

the MLR provision in PPACA. 
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 Impact of Changes 
in Medicare Payments 

on the Financial Condition 
of Nonprofi t Hospitals 

 Dhiman Das 

  This article examines the implications of revenue changes on the fi nancial condition of nonprofi t hos-
pitals. I examine these implications empirically by studying the effect of changes in Medicare payments 
in the Balanced Budget Act of 1997. Using data from the Healthcare Cost Report Information System 
maintained by the Centers for Medicare & Medicaid Services between 1996 and 2004, I show that even 
though revenue fell signifi cantly, resulting in a decline in profi tability, hospitals did not signifi cantly 
change their capital structure and use of capital. An important implication of this is a higher cost of 
borrowing for these hospitals, which can affect future capital accumulation and viability. Nonprofi t 
hospitals are a very important part of the healthcare delivery system in the United States. Medicare 
patients constitute the single largest segment of their revenue sources. Understanding the consequences 
of the changes in Medicare reimbursement on hospital fi nances is useful in framing future revisions of 
Medicare payments.  
   Key words:    Medicare reimbursements, nonprofi t hospitals, Balanced Budget Act.   

 Introduction 

 In this article, I study how changes in 

revenue from Medicare affect the fi nancial 

condition of nonprofi t hospitals. The US 

Congress introduced the Balanced Budget 

Act (BBA) in 1997 to control the growing 

budget defi cit. The main instrument of the 

reduction in public expenditures was a cut 

in expenditures under the Medicare pro-

gram, mainly through a planned reduction 

in reimbursement to hospitals from 1998 

to 2002. The BBA 1    presents an interesting 

case through which to explore the effect of 

changes in Medicare reimbursements on 

nonprofi t hospitals. 

 Earlier studies on the effect of Medicare 

payment changes concentrated on the reduc-

tion in cost or the changes in profi tability 

of the affected hospitals. Cost and profi t-

ability, though relevant in understanding 

the behavior of a fi nancial entity, may not 

address all aspects of the fi nancial condition 

of hospitals, most of which are nonprofi ts. 2    

Friedman and Shortell 3    observed that the 

association between hospital costs and the 

number of their competitors highlights that 

competition among the nonprofi t hospitals 

is primarily based on “amenities and qual-

ity rather than price.” 4    Quality of care is an 

important objective that nonprofi t hospitals 

tend to optimize 5    and often it translates to 

higher cost. Hadley, Zuckerman, and Feder 6    

found that though hospitals with higher his-

toric costs may react to a revenue reduction 

by reducing costs, they may not continue that 

J Health Care Finance 2013; 40(1):11–39
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in the long run. In addition, though profi t is 

an important element of any fi nancial entity, 

because of the nondistributional constraints, 7    

profi t may not represent all aspects of the 

fi nancial organization of nonprofi t hospitals. 

In a study 8    on factor analysis of fi nancial 

and operational ratios of nonprofi t hospi-

tals during the late 1990s and early 2000s, I 

found that capital structure is responsible in 

explaining a higher proportion of variation 

in performance measures for nonprofi t hos-

pitals than profi tability. This fi nding requires 

that a study on the impact of revenue changes 

on nonprofi t hospitals look at its effect on a 

broader range of fi nancial characteristics. 

 I used hospital fi nancial data from the 

Centers for Medicare & Medicaid Services 

(CMS) over the period 1996 to 2004. I con-

sidered a panel data regression model to 

identify the within-hospital effects of the 

policy change. I found that even after a sig-

nifi cant decline in revenue, which resulted 

in a signifi cant decline in profi tability, the 

hospitals did not alter their use of debt or 

new capital investments. The result has an 

important implication for the future viabil-

ity of nonprofi t hospitals. Declining revenue 

and profi tability are likely to affect the extent 

to which these hospitals can support debt. 

Since this study observes that these hospi-

tals do not change their use of debt and the 

main use of debt capital and capital expendi-

tures, such changes will likely affect the cost 

of capital adversely and make future access 

to capital diffi cult. Evidence of the higher 

cost of capital can be seen in the decline 

in the rating of municipal bonds issued by 

hospitals, which is the single most impor-

tant instrument of raising capital in the post 

BBA period both for new 9    and outstanding 

issues. 10    Diffi culty in access to capital will 

affect the nonprofi t hospitals’ viability by 

lowering their capacity to make necessary 

capital investments and remain competitive. 

 Hospitals are an important part of the 

healthcare delivery system in United States. 

In 2000, Hospital in-patient (IP) and out-

patient (OP) services accounted for 60 per-

cent of total Medicare expenditures. Other 

post-acute care provided by hospital-based 

units accounted for another 15 percent. 11    As 

for the hospitals, Medicare and other public 

programs constitute a very important source 

of their revenue. In 1997, Medicare, Medic-

aid, and other public programs constituted 

approximately 65 percent of the payer mix, 

with Medicare being the single largest payer, 

accounting for about 33 percent of gross 

patient revenue. 12     This makes the fi nancial 

condition of these hospitals very sensitive to 

revenue changes from public payers. 

 Medicare outlays have increased dramati-

cally since its inception. In the coming dec-

ades, it is expected to rise even more due to a 

rapid increase in the number of benefi ciaries 

with the aging of the “baby boom” genera-

tion. 13    To keep such a program operational, it 

is likely that there would be similar steps to 

control spending growth in the future. This 

study highlights the need to recognize the 

effect of these changes on hospitals while 

planning future Medicare cuts. 

 Medicare Payments to Hospitals 
and the Balanced Budget Act 

 To understand the nature of revenue 

reduction introduced in the BBA, it is nec-

essary to know how Medicare reimburses 

hospitals. When the BBA was introduced, 

hospital in-patient (IP) services were reim-

bursed under a Prospective Payment Sys-

tem (PPS). 14    The amount of reimbursement 

was based on the diagnosis and treatment 
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category of an admission called the Diag-

nosis Related Group (DRG). CMS assigns 

each DRG a weight based on the resources 

required to treat an average patient in that 

DRG. For each case, the weight is multiplied 

by a dollar amount (also called the conver-

sion factor) refl ecting the average national 

DRG payment to obtain the amount due to 

the hospital for that particular case. CMS 

updates the conversion factor annually based 

on the infl ation rate of a market basket (MB) 

of comparable inputs used in the production 

of the hospital services. 

 Additionally, hospitals receive geo-

graphic and hospital-specifi c adjustments 

to account for the variation found in oper-

ating cost differences. The main geographic 

adjustment to the DRG rate is in the form 

of the area wage index to refl ect the differ-

ence in labor costs. The payment system 

adjusts nonlabor costs based on a cost-of-

living index. Hospital-specifi c payments 

include payments for teaching hospitals that 

receive additional adjustments to support 

their teaching and research programs (Direct 

Medical Education (DME)), as well as the 

indirect cost of education (Indirect Medi-

cal Education, (IME)). Hospitals treating a 

higher proportion of indigent patients, called 

disproportionate share hospitals (DSH), 

receive additional payments to offset rev-

enue losses due to the high costs of treating 

those patients. Hospitals also receive other 

adjustments for unusually expensive cases or 

lengthy admissions, called outliers. In addi-

tion, hospitals receive additional payments 

to cover bad debts in case the benefi ciaries 

fail to pay off coinsurance and deductibles. 

 Until the introduction of the BBA, the 

hospital out-patient (OP) services and ser-

vices rendered at other post-acute care sites, 

like skilled nursing facilities (SNFs), home 

health agencies (HHAs), long-term care 

units (LTCs), and inpatient rehabilitation 

facilities (IRFs), attached to the hospitals 

were paid on a reasonable-cost basis based 

on the charges reported by the hospitals to 

Medicare. 

 Congress introduced the BBA to ration-

alize payments to hospitals and to reduce 

future burdens on the Medicare Trust Fund. 

CMS (previously the Health Care Financ-

ing Administration) introduced the hospital 

IP PPS in early 1980s and PPS for IP capi-

tal costs in early 1990s. The differences in 

payment systems across different hospital 

departments resulted in signifi cant growth in 

the use of OP and other post-acute care sites. 

CMS was still paying them on a cost basis, 

and that contributed to Medicare cost growth 

for hospital reimbursement. Spending on 

post-acute care rose from 3 percent of Medi-

care Part A spending in the mid-1980s to 26 

percent of Part A spending by the mid-1990s 

as hospitals adjusted to the new payment 

incentives and reorganized the delivery sys-

tem from in-patient to more out-patient and 

post-acute care settings. 15    Guterman 16    points 

out that although the annual rate of growth 

in Medicare payments per enrollee during 

the period 1990–96 was 5.2 percent for IP 

services, it was 9.9 percent for OP, 23.2 per-

cent for SNF, and 27.9 percent for HHA. 

Between 1990 and 1996, the number of OP 

visits increased by 46 percent, the number of 

hospital-based SNFs rose by 82 percent, and 

the number of hospital-based HHAs rose by 

68 percent. 

 Hospital IP spending grew at a slower 

rate than other departments in the pre-BBA 

period, yet it accounted for the largest share 

of Medicare expenditure and projected 

expenditure increases. 17    Some authors 18    also 

point out that the initial PPS overlooked 
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the fact that the hospitals were overpaid 

for those services because of unbundling 

to other departments. Newhouse and 

 Wilensky 19    observed that the payment sys-

tem gave incentives to the teaching hospitals 

to increase their revenue by employing more 

full-time residents. The DSH program paid 

additional amounts per patient for hospi-

tals treating a higher share of Medicaid and 

SSI patients, even though there was no sig-

nifi cant evidence in support of the fact that 

these patients were more expensive to treat. 

Later it was justifi ed as a “safety net” for 

uncompensated care, even though there was 

no provision in the payment to account for 

uncompensated care. 20    

 Policymakers became more concerned 

about some of these anomalies in payments 

in 1997, when the Trustees of the Medi-

care’s Hospital Insurance (HI) Trust Fund, 

which fi nances Medicare Part A payments, 

projected that the fund would be insolvent 

by 2001. 21    Since its inception in the 1960s, 

Medicare has a history of “insolvency led 

cuts.” 22    Measures like the introduction of 

the hospital IP Prospective Payment System 

(PPS) in 1983 were successful in bringing 

down annual Medicare spending growth 

without any adverse effect on the quality 

of services (for example, in access to care, 

mortality, etc.) provided by hospitals. 23    This 

provided the basis for the introduction of a 

wide range of payment changes in the form 

of the BBA to reduce the growth of Medi-

care expenditures. 

 Main Changes in Reimbursement 
to Hospitals Under the BBA 

 BBA planned to control the growth of 

Medicare expenditures by rationalizing 

payments in already existing PPSs and by 

introducing PPS payments in departments 

where there were none (Table 1). In the 

following, I discuss some of the important 

changes affecting hospitals. 24    

 The main change 25    with a direct effect on 

hospital revenue in the BBA was the reduc-

tion in payment for IP services. Instead of its 

usual updating of the “conversion factor” by 

the changes in prices of the market basket 

of inputs, BBA kept the payment for 1998 

at the 1997 level. Yearly updates were set at 

less than the market basket by 1.9 percent 

for 1999, by 1.8 percent for 2000, and by 

1.1 percent for years thereafter. In addition, 

it was felt that the initial Capital Prospective 

Payment System (CPPS) that started in fi s-

cal year 1992 failed to account properly for 

the cost of capital and possibly overpaid the 

hospitals. The BBA reduced IP capital pay-

ments by 15.7 percent in 1998 and another 

2.1 percent for 1999 to 2002. The BBA also 

reduced outpatient payments by eliminat-

ing overpayments 26    for ambulatory surgery, 

radiology, and diagnostic services. 

 Two other important changes within the 

PPS system were the reductions in payments 

for teaching hospitals and disproportion-

ate share hospitals. The BBA reduced IME 

adjustments by 29 percent (from 1.89 dur-

ing 1988–97 to 1.37 by 2002 27   ) and limited 

DME for residents to the number of full-time 

equivalents (FTEs) at 1996. The BBA also 

reduced an additional amount for DSH pay-

ments by increments of one percent starting 

from 1998. To account for uncompensated 

care, the BBA introduced new reporting 

standards to better address the problem. 

 The BBA also introduced a reduction in 

payments due to bad debts. The amount of 

bad debt allowed was reduced by 25 per-

cent for 1998, 40 percent for 1999, and 

45 percent for subsequent years. The BBA 
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BBA BBRA

Provisions relating to Part A

IPD updates

0.0% in 1998 Increase payments by

MB-1.9% in 1999 4% in 2001

MB-1.8% in 2000 4% in 2002

MB-1.1% in 2001 Sole community hospitals receive full market 

basket update for 2001MB-1.1% in 2002

Capital payments

Reduced inpatient capital payment rates by No change

15.7% in 1998

2.1% in subsequent years

DSH payments

Additional payment amount reduced in by Reduction changed to

1% in 1998 3% in 2001

2% in 1999 4% in 2002

3% in 2000 4% in 2001

5% in 2002

Elimination of IME and DSH payments 

 attributable to outlier payments

No Change

PPS exempt services

Proposed PPS for Enhanced payments for 

Inpatient rehabilitation services Long Term Care and Psychiatric care

Long term care hospitals Refi nement for Inpatient rehabilitation services

Skilled Nursing facilities

PPS introduced in 1999

Interim payment system till PPS is in effect Increase in payments during transition to PPS

Transfer Provisions No Change

Reduced payment to ten high-volume DRGs for 

short stay patient transferred to post-acute care

Others

Reduction in payment for enrollee bad debt No Change

25% in 1998

40% in 1999

45% in subsequent years

Table 1. Changes in BBA and BBRA

Continued ...
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also removed IME and DSH adjustments for 

outlier payments, which resulted in further 

reductions in reimbursements for teaching 

hospitals. 

 The most important structural change in 

the nature of Medicare payments came with 

the introduction of PPS in all remaining 

hospital activities. The BBA introduced (or 

proposed steps toward the introduction of) 

PPS in almost all remaining departments. 

The three important PPS changes proposed 

in the BBA included PPS for OP services, 

SNFs, and HHAs. The BBA created the 

new PPS using a set of relative weights, a 

conversion factor, and an adjustment for 

geographic differences in input prices using 

the IP PPS wage index and outlier payments 

as in IP services. The relative weights and 

conversion factors are to be reviewed annu-

ally by the CMS. All the new PPSs covered 

both operating and capital costs. In all cases, 

the BBA introduced a new payment system 

BBA BBRA

Provisions relating to Part B

OP services

Elimination of formula driven overpayment No Change

PPS introduced in 1999 Additional transition fund

New OPPS updated at

MB-1% for 2000-2002

Volume expenditure caps Two year delay in implementation

Others

Reduction in payment for durable medical 

equipment and other equipment

Temporary increase in payments

Both Part A and B

Home Health service

PPS introduced in 2000 Delayed to 2001

Interim payment system till PPS is in effect

Graduate Medical Education

IME adjustment factor lowered from 7.7% Increased IME adjustment factor

to 7% in 1998 to 6.5% in 2000

to 6.5% in 1999 6.25% in 2001

to 6% in 2000 5.50% for subsequent years

to 5.5% for 2001 to 2004

DME

Limitation on number of residents as basis 

of DME payments to 1996 level

Use of national average payment methodology 

based on 1997 per resident amount

Source: The Balanced Budget Act of 1997 (Pub. L. No. 105-33); The Balanced Budget Refi nement Act of 1999 

(Pub. L. No. 106-113).

Table 1. Changes in BBA and BBRA (Continued)
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to address the higher cost growth for the 

interim period. The two other PPSs involv-

ing LTCs and IRFs became effective only 

after the initial BBA period (1998–2002). 

 Impact of the BBA on the Hospitals 

 According to Guterman, 28    the reduced 

payments over the fi ve-year period repre-

sented a 9.1 percent reduction in total Medi-

care program spending and a decrease in the 

annual growth rate from 8.8 percent before 

to 5.6 percent after the BBA. Evaluation 

of the policy changes by MedPac 29    showed 

that the BBA was successful in balancing 

the federal budget and reducing Medicare’s 

growth rate. It was reported in an HCIA-

Sachs study 30    that the projected reduction 

in Medicare payments would postpone the 

insolvency of the Trust Fund until 2025. 

 A number of studies, 31    however, projected 

that these changes would result in a decline 

in the fi nancial condition of the affected 

 hospitals. A report by the Lewin Group 32    pro-

jected that the BBA would reduce total Medi-

care payments to hospitals by $76.7 billion 

(10.7 percent) between 1998 and 2002. Hos-

pital associations also raised concerns about 

other provisions of the BBA, such as new pay-

ment changes for teaching hospitals and addi-

tional payments received by disproportionate 

share hospitals, which could pose additional 

challenges for these types of hospitals. 

 The Balanced Budget Refi nement Act 

(BBRA) of 1999 introduced some changes 

in the initial BBA to address concerns 

about excessive reduction in payments, 

which reduced the burden of the revenue 

cuts or postponed implementation of some 

of the programs. According to the Lewin 

Group report, 33    the BBRA was projected to 

restore approximately $5.4 billion of BBA 

reductions between 2000 and 2002. This rep-

resented 9.7 percent of the $55.4 billion pay-

ment reduction that would have occurred for 

that period. The net reductions due to BBA 

amounted to approximately $71.3 billion, or 

10.1 percent, between 1998 and 2002. The 

report also projected that the BBA changes 

would result in negative Medicare margins 

for a large proportion of hospitals. Further, 

the report projected the Medicare margins to 

be higher after BBRA but still negative. The 

report found that the nonprofi t hospitals in 

general, teaching hospitals, and dispropor-

tionate share hospitals, were likely to bear a 

higher burden of the Medicare cuts. 

 The most important change, introduced in 

the BBA, affecting hospitals was the reduced 

payment updates for hospital IP services 

between 1998 and 2002, which was sup-

posed to affect all types of hospitals. It also 

introduced new prospective payment sys-

tems for all other post-acute care services, 

making virtually all Medicare payments to 

hospitals prospective rather than based on 

reported costs. By paying at a national aver-

age rate under PPS, the high-cost hospitals 

are encouraged to reduce their expenses, 

while the low-cost hospitals, which retain 

the difference between their actual costs 

and reimbursements for their services, are 

encouraged to spend more on patient care. 

The OP PPS affected all hospitals, though 

the other PPSs affected only hospitals that 

had those facilities. 

 Studies on the effect of the initial intro-

duction of IP PPS on the fi nancial condition 

of hospitals 34    found that the introduction 

of PPS in IP departments resulted in dif-

ferent types of behavior among hospitals 

based on the extent of their fi nancial pres-

sure 35    as a result of the new payment policy. 

PPS resulted in slower growth of costs, but 
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hospitals with higher levels of fi nancial pres-

sure did most of the cost containment. Hos-

pitals with higher fi scal pressure increased 

effi ciency by reducing average lengths of 

stay and increased Medicare discharge more 

compared to the ones with lesser pressure. 

On the other hand, despite the higher level of 

reduction in their expenses, these hospitals 

saw a higher reduction in their profi tability. 36    

By the fi fth year of the introduction of the IP 

PPS, the majority (57 percent) of the hospi-

tals were earning negative profi t in their IP 

department as initial cost containment dissi-

pated in later years resulting in lower margin 

on average. 37    

 Hadley, Zuckerman, and Feder 38    found 

that the variation in costs among hospi-

tals could be explained by ineffi cient use 

of resources, identifi ed by higher length of 

stay and excess capacity, and identifi ed by 

low occupancy rates. However, even control-

ling for length of stay and occupancy rate, 

they found variations in fi nancial pressure 

due to factors that the PPS already adjusts. 

For example, they found that hospitals’ loca-

tion, teaching activities, etc., determined 

the extent of their fi nancial pressure at the 

beginning of the IP PPS. 

 Hadley, Zuckerman, and Feder 39    pointed 

out the possible limitations of approaches 

to increasing effi ciency using revenue cuts. 

They argued that expenditure increases in 

later years of IP PPS could indicate that 

either the hospitals had already reached an 

optimal level of effi ciency or were reluctant 

to introduce further cost reduction. Later 

studies by Younis, Rice, and  Barkoulas, 40    

observing profi tability in the post-PPS 

period, also found profi tability to vary with 

some of these factors, for example, the geo-

graphic region, teaching status, size, etc. 

However, they argued that the variation also 

might be due to factors other than the PPS. 

For instance, they argued that part of the 

explanation for the geographic variation was 

the variation in HMO penetration and differ-

ences in the regulatory environment, apart 

from differences in wage and capital costs. 

 Even though some of these studies found 

that IP PPS had an effect on profi tability and 

changes in cost and expenditures, a study 

by Sloan, Morrisey, and Valvona 41    found no 

signifi cant change in investments due to the 

IP PPS changes during the initial years. The 

most important reason for that was that even 

though Medicare paid IP operational costs 

on a prospective basis, it still paid capital 

costs on a cost basis. Wedig  et al.,  42    showed 

that the cost-based reimbursement for capital 

costs without any particular reimbursement 

when income generated from operations is 

used for capital expenditures (as in the case 

of for-profi ts), created a bias for debt fi nanc-

ing among nonprofi t hospitals. Further, such 

payments also reduced the cost of borrow-

ing by reducing the risk associated with debt 

fi nancing as they both decrease the risk of 

bankruptcy and increase income in case 

there is a bankruptcy. 

 A study by Acemoglu and Finkelstein 43    

on capital use by nonprofi t hospitals dur-

ing that period found that partial PPS due to 

PPS in noncapital costs and cost-based pay-

ments for capital costs affected the relative 

cost of capital and promoted further capital 

investment by hospitals. As an evidence of 

substitution, they found that the changes in 

Medicare payment policies led to decrease in 

average length of stay as a result of the sub-

stitution of high-tech capital equipment for a 

more labor-intensive hospital stay. They also 

found evidence of the adoption of a number 

of new medical technologies and changes in 

the skill composition of employees. 
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 In 1991, Medicare introduced the Capi-

tal Prospective Payment System (CPPS) 

under which Medicare reimbursed capi-

tal expenditures based on national average 

costs adjusted for hospital-specifi c and area- 

specifi c adjustments. Given the importance 

of the Medicare payments, it is expected that 

CPPS may have resulted in a decline in capi-

tal expenditure or the use of debt. Barniv, 

Danvers, and Healy 44    argue that separating 

cost and payments introduced a higher level 

of risk in new capital expenditure as well as 

reduced the possible number of new invest-

ment options that hospitals can carry out. In 

addition, they pointed out that the annual 

variability of the update factor leads to 

higher risk-adjusted cost of capital. Barniv, 

Danvers, and Healy 45    and Lynch 46    found that 

capital expenditure and long-term debt went 

down signifi cantly as a result of the change 

in payment policies. 

 The BBA is different from earlier changes 

and it came into effect under different cir-

cumstances. First, the BBA introduced more 

than one PPS. The BBA also included a sig-

nifi cant reduction in preexisting PPS, which 

was further affected by specifi c reductions in 

payments to teaching and disproportionate 

share hospitals and changes due to bad debts 

and reductions in capital payments. Bazzoli 

 et al.,  47    pointed out that the BBA was intro-

duced at a time when hospitals faced signifi -

cant cost pressure, particularly due to labor 

costs. In addition, some of the factors that 

facilitated cost cutting after IP PPS, such as 

declines in admission 48    or the use of labor 

and its cost, 49    did not fall during this period 

as they did after IP PPS in the early 1980s. 

 Policy changes in the BBA can affect fi nan-

cial and performance measures in different 

ways. Through its effect on revenue, it can 

directly affect the hospitals’ profi tability. To 

address changes in revenue stream, hospitals 

may make changes in their use of resources. 

They may also try to improve their market 

share by making new investments. BBA thus 

provides an opportunity to observe the man-

ner in which nonprofi ts alter their fi nancial 

organization as a result of changes in rev-

enue and the extent to which such revenue 

changes affect their use of capital. 

 Because of the already-existing CPPS, 

the BBA was not expected to introduce any 

differential in the relative cost of labor and 

capital as was observed by Acemoglu and 

Finkelstein 50    since the capital is now paid on 

a prospective payment basis. However, there 

is the direct effect of the reduction in capi-

tal PPS reimbursement, which can poten-

tially affect all hospitals, and not necessarily 

only hospitals with higher capital costs. The 

reduction in IP payments and the uncertainty 

of the revenue stream as a result of PPS in 

other departments may introduce higher lev-

els of variability in operating income and 

reduce the hospitals’ ability to access capi-

tal or the amount of debt that they can sup-

port, as suggested by Barniv, Danvers, and 

Healy 51    and Lynch. 52    

 Bazzoli  et al ., 53    compared the effects of 

the BBA on operations of nonprofi t hospitals 

between the years 1996 and 1999 and found 

that, despite the cost cutting by the high-cost 

hospitals, these hospitals had a decline in 

margins following BBA. The decline in mar-

gins, however, was not restricted to only the 

high-cost hospitals as observed in the initial 

years of IP PPS. 

 Empirical Strategy 

 Most of the earlier studies 54    exploring 

the effect of the changes in Medicare rev-

enue policy on the fi nancial conditions of 
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hospitals concentrated on either the change 

in costs and effi ciency of resource use—as it 

was the desired objective—or on the change 

in profi tability as an overall measure of the 

fi nancial performance. In case the study 

focused on the effect of changes in capital 

payments, 55    they looked at change in the use 

of debt and new investments. 

 In this study, instead of focusing only on 

profi tability, I concentrate on all the fi nan-

cial characteristics, which may explain the 

variation in the fi nancial and operational 

performance of these hospitals. I identify 

the important fi nancial characteristics using 

the results of a factor analysis of fi nancial 

and operational ratios of nonprofi t hospitals 

during the period 1996 to 2004. 56    The fac-

tor analysis identifi es fi ve factors represent-

ing fi ve aspects of operational and fi nancial 

performance of nonprofi t hospitals consist-

ently over a nine-year period around the time 

the BBA became effective. The fi rst factor 

showing high correlation with ratios related 

to capital structure explains close to two-

fi fths of the variation (common variance) in 

performance measures. The second factor 

showing high correlation with ratios related 

to profi tability explains close to one-fi fth of 

the variation in performance measures. The 

remaining three factors, identifi ed by ratios 

related to revenue, liquidity, and operational 

effi ciency respectively, explains approxi-

mately a third of the variation. 

 I consider ratios, which are highly cor-

related with these factors in the factor anal-

ysis, as a proxy for these factors. For the 

two most important factors, capital struc-

ture and profi tability, I choose two ratios 

each, while for the remaining three factors, 

I choose one ratio each. As a proxy for capi-

tal structure, I consider equity fi nancing, 57    

which is the ratio of fund balance 58    to total 

debt, and the ratio of total liabilities to total 

assets. I consider return on asset, which is a 

ratio of net income to total assets, and total 

margin, which is a ratio of net income to 

total revenue as a proxy for profi tability. As 

a proxy for revenue, I consider the ratio of 

total revenue to total assets. As a proxy for 

liquidity, I consider current ratio, which is 

the ratio of current assets to current liabili-

ties. Finally, I consider hospital occupancy 

rate, which is the ratio of average daily cen-

sus to number of beds, as a proxy for opera-

tional effi ciency. 

 I further look into the main use of debt 

capital for these fi rms—capital investments, 

because of the importance of capital struc-

ture observed in the factor analysis. Hospi-

tals need to make continuous investments 

to keep up with technological innovations 

and the changing nature and volume of 

their services. An important part of the effi -

ciency gains during the initial implementa-

tion of PPS in IP departments came from 

the introduction of labor-saving technology, 

which reduced average length of stay and 

increased occupancy rates. Such investments 

are also necessary to maintain and improve 

the hospitals’ market share. Improved mar-

ket share also affects their ability to attract 

patients and physicians and thereby improve 

revenue and the quality of their services. 

Besides, improved market share also helps 

them to obtain better rates from private pay-

ers and suppliers of inputs. In this study, I 

look at changes in capital labor ratio and as 

a consequence of those changes, changes in 

length of stay as they refl ect substitution of 

capital-intensive methods for labor-intensive 

methods. Further, I also consider logarithms 

of capital and labor expenditures separately 

to identify the source of changes in capital 

labor ratio if any. 
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 Identifi cation Strategy 

 Because of the extent of the changes, I 

hypothesize that revenue cuts under the BBA 

will affect the different aspects of fi nan-

cial and operational ratios outlined above. 

Other factors may also affect their fi nancial 

and operational performance because of the 

nature of the operations of hospitals. 

 The most important cause of variation in 

fi nancial performance among hospitals is 

that the hospitals evolve under unique mar-

ket conditions due to a number of factors, 

such as the hospitals’ past revenue sources 

and socio-economic and demographic con-

dition of the market in which they operate. 

These, according to Friedman and Shortell, 59     
 result in hospitals differing in their fi nancial 

and operational targets. 

 Most of the earlier studies on the effect of 

policy changes on a hospital’s fi nancial con-

dition, looked at only two periods of data 60    

and attempted to address these systematic 

differences in hospitals’ characteristics by 

controlling for factors like hospital size, 

teaching status, urban/rural location, census 

region, etc. In this study, I follow a strategy 

similar to Acemoglu and Finkelstein 61    by 

considering a panel data of hospitals over 

a nine-year period around the time of the 

implementation of the BBA. I use hospital 

fi xed effects to separate the effect of the vari-

ation among hospitals due to time invariant 

characteristics resulting from their unique 

circumstances. 

 The BBA became effective in a period 

of some important structural changes in the 

hospital sector with consequences on their 

revenue and expenditures. First, there were 

changes in the payments received from the 

private payers particularly due to the rise 

and subsequent decline in the infl uence of 

health management organizations (HMOs) 

in the health care market during the period. 62    

Another related event with consequences on 

hospital costs and revenues was the surge in 

hospital mergers and consolidation through-

out the 1990s. 63    Both these events were not 

coincidental with the introduction of the 

BBA, and their effect varied with the spe-

cifi c conditions of the market in which the 

hospitals operated. So it is reasonable to 

assume that the hospital fi xed effects control 

for these factors. 

 In addition to hospital-specifi c factors, 

there were other changes affecting the entire 

sector during the period. According to the 

CMS, 64    the period saw rising input costs 

for supplies, pharmaceuticals, devices, and 

equipment, as well as medical liability insur-

ance, with implications on their fi nances. 

The single most important source of cost 

pressure facing the hospitals was the rising 

wage costs, which tripled between 1997 and 

2001 fueled mainly by a nursing shortage. To 

separate the effect of the above factors from 

the impact of revenue changes brought about 

the BBA, I control for year fi xed effects. 

 There were refi nements to the BBA and 

BBRA, which revised some of the payment 

changes. In addition, the different changes 

in the BBA did not become effective at the 

same time but were introduced on different 

dates between 1998 and 2002. However, the 

main change in terms of its coverage and 

prospective reduction in payments became 

effective from the beginning of 1998. Other 

changes became effective at different times, 

and their effect on hospitals’ fi nances varied 

with their nature of services. In this study, I 

do not attempt to separate the different chan-

nels through which and different phases in 

which hospitals fi nancial conditions were 

affected. Rather, in this study I look at the 
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overall cumulative effect of all the changes 

that followed since the implementation of 

new payment methods under the BBA. I use 

a dummy variable that equals one for all cost 

reports with a fi scal year begin date after the 

BBA became effective (January 1, 1998) to 

identify the effect of the BBA on fi nancial 

and operational ratios. 

 The problem of using a post-BBA dummy 

variable to identify the before and after 

effect of the BBA, is that it assumes that 

all hospitals are equally affected by the rev-

enue changes. This, however, is not the case 

as hospitals differ in the effect of Medicare 

changes by the difference in their Medicare 

share of business. Thus, the effect, if any, 

of a BBA cut will be more severe on hos-

pitals with a higher share. To account for 

this, instead of the BBA dummy, I consider 

an interaction term of the BBA dummy with 

the Medicare share, measured by the propor-

tion of Medicare inpatient beds to total beds. 

Hospitals, on the other hand, may change 

their Medicare share of business in the face 

of changes in reimbursement. To address 

the possible effect of reimbursement on the 

Medicare share of business, I consider the 

pre-BBA value of the Medicare share in 

the following specifi cation. 

   y 
it
  =  α 

i
  + γ 

t
  + β (Post BBA * 

 Medicare Share 
1997

 ) + ε 
i
         

1
    

 where, y 
it
  is the performance measure, α 

i
 s 

are hospital fi xed effects and α 
t
 s are year 

fi xed effects. Post-BBA is a dummy variable 

taking the value of one for all years after 

1998. 

 Acemoglu and Finkelstein 65    point out 

that the above identifi cation strategy is valid 

under the assumption that all hospitals with 

the same level of Medicare share react simi-

larly to policy change. Particularly when 

the Medicare share itself is related to the 

dependent variable, then it will be diffi cult 

to separate the change in dependent vari-

ables due to the BBA from the effect of the 

Medicare share. To test the validity of the 

assumption that there is no systematic differ-

ence, following Acemoglu and Finkelstein, 66    

I further consider the following specifi cation 

as a pre-specifi cation test 

           y 
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 where d 
1997

  is a dummy variable for the 

year 1997. If is not signifi cantly different 

from zero, then it will be diffi cult to attrib-

ute the coeffi cient of (Post BBA * Medicare 

Share1997) purely to changes in the BBA. 

 A fi nal problem with the above specifi ca-

tion is that the hospitals may be at different 

stages relative to their desired fi nancial tar-

gets. In that case, regression to mean may 

affect the identifi cation of the effect of the 

BBA. To address that issue, I consider an 

additional set of variables using the base 

year (1996) value of the dependent variable 

interacted with year dummies for all years 

1996 to 2004 (with the base year interaction 

term omitted for collinearity) in the follow-

ing specifi cation 
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 where y 
i1996

  is the value of the dependent var-

iable in 1996 for the  i  hospital. To account 

for potential serial correlation of observa-

tions from the same hospital, I adjust for 

standard errors by clustering them within 

each hospital. 67    
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 Data and Overview of Changes in 
 Financial and Operational Ratios 
due to the BBA 

 The main data source for this study is the 

Healthcare Cost Report Information System 

(HCRIS) data fi les maintained by CMS. All 

hospitals are required to maintain these cost 

reports with CMS. These reports are used 

widely by the participants in the health-

care market as well as in academic research 

despite some data problems, mainly due to 

the lack of suitable alternatives. 68    In this 

study, I focus exclusively on HCRIS (2552-

96) data for private, nonprofi t, acute-care 

hospitals over the period 1996 to 2004. 

The BBA changes became effective over 

the period January 1998 until end of fi scal 

year 2002. Thus, the study period considers 

data on hospitals extending from two years 

before to two years after the initial BBA. 

In addition, to make sure that the analysis 

can pick up the effect of the BBA correctly, 

only those providers are retained for which 

data is available for all years. Thus, the 

study follows 1,653 hospitals over the nine-

year period. However, due to cases of pos-

sible errors in reporting, I remove extreme 

values by removing the top and bottom one 

percent of the variables considered. This 

results in slightly fewer hospitals per year 

in the regression analysis. 

 I obtain most of the variables necessary 

to construct the ratios used in the regres-

sion specifi cation from Worksheet G of the 

cost reports. The Medicare utilization rates 

(Medicare days as a proportion of total 

inpatient days), used as a measure of the 

Medicare share of business and the occu-

pancy rates, are obtained from the historical 

impact fi les provided by CMS. The CMS 

data does not directly give information 

for capital expenses. Acemoglu and 

 Finkelstein 69    set up an alternate measure 

as a proxy for capital expenditures. They 

argue that, under the assumption that the 

costs of capital and equipment do not vary 

systematically across hospitals with differ-

ent Medicare shares, depreciation expenses 

could be considered as a good proxy for 

capital stock. Following their study, I use 

depreciation expenses as a proxy for capital 

expenditures and defi ne capital labor ratio 

as the ratio of depreciation expense to total 

input expenses net of interest and deprecia-

tion expenses. 70    

 Figure 1 through Figure 11  show the plots 

of the fi nancial and operational ratios con-

sidered in this study over the years 1996 to 

2004. The plots show the mean yearly val-

ues for the different ratios considered in this 

study. The plots also include separate sets 

of means for different hospital types, such 

as those with SNF, HHA, or teaching facili-

ties and those classifi ed as disproportionate 

share hospitals. 

 Among the ratios related to capital struc-

ture (Figure 1, Figure 2), equity fi nancing 

started falling since 2000 and stabilized at a 

lower level by 2002. Total liabilities to total 

assets went up about the same time as equity 

fi nancing declined. In either case, hospi-

tals with additional facilities like SNFs and 

HHAs did better on average while hospitals 

receiving DSH payments and teaching hos-

pitals were worse than the average. 

 The most dramatic change since 1998 

can be seen in the decrease in profi tability 

(Figure 3, Figure 4) compared to the pre-

BBA levels. Income both as a proportion of 

revenue and assets declined until 2002 (the 

end of the BBA) after which it showed some 

improvements. However, the rates were still 

lower than 1998 and signifi cantly lower than 
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the pre-BBA period. Once again, hospitals 

receiving DSH payments and teaching hos-

pitals were worse on average though the con-

dition of the teaching hospitals has improved 

faster than others since 2003. 

 A rather interesting result can be seen 

in the case of the revenue ratio (Figure 5). 

Total asset turnover, which is the ratio of 

total revenue to total assets, shows a steady 

rise since 1998, which would imply that the 

average use of the asset increased signifi -

cantly over the period. One of the important 

problems that is usually associated with 

nonprofi t hospitals is their excess capacity. 

The graph here shows a steady increase in 

the use of assets among all hospital types 

continuing from before the introduction 

of the BBA, implying an overall decline 

in excess capacity. The hospitals receiv-

ing DSH payments and teaching hospitals 

made the maximum number of improve-

ments. A similar trend can also be seen 

in overall occupancy rate (Figure 7). The 

occupancy rates show an increase since 

2000 compared to the falling rates before 

1998. The teaching hospitals and those 

receiving DSH payments also show similar 

trends though their levels were higher than 

the average hospital. The liquidity ratio 

(Figure 6) shows some fl uctuation in 1999 

and 2000 but, on average, it remains steady 

over the period. Hospitals with additional 

facilities show higher averages compared to 

teaching hospitals and those receiving DSH 

payments. 

 Finally, Figure 8 shows the plot of capi-

tal labor ratio over the period. The ratio on 

average generally is steady until 2001 after 

which there was a sudden dip between 2001 

and 2003. The dip in the capital labor ratio 
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Figure 5. Trend in Total Asset Turnover of Nonprofi t Hospitals
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Pre BBA Post BBA Pre-Post Diff

Mean Std. Dev. Mean Std. Dev. in Mean

Equity fi nancing 0.52 0.24 0.5 0.27 0.02 ***

Total liabilities to Total assets 0.48 0.24 0.5 0.27 −0.02 ***

Return on assets 0.05 0.07 0.03 0.08 0.02 ***

Total margin 0.06 0.07 0.03 0.07 0.03 ***

Total asset turnover 1.59 0.74 2.06 1.16 −0.47 ***

Current Ratio 2.32 1.54 2.38 1.69 −0.07 *

Occupancy rate 0.54 0.16 0.54 0.16 0

Capital-Labor Ratio 0.06 0.02 0.06 0.02 0 *

log Capital 14.86 1.24 14.99 1.27 −0.13 ***

log Labor 17.84 1.01 18.04 1 −0.2 ***

Length of Stay 4.82 1.2 4.66 1.08 0.16 ***

*** Signifi cant at 99.9% level of confi dence

** Signifi cant at 99% level of confi dence

* Signifi cant at 95% level of confi dence

 Table 2. Effect of BBA on Financial and Operational Ratios

came about mostly from a fall in depre-

ciation expense (Figure 9) as operational 

expense (Figure 10) shows a steady increase 

over the period. Average length of stay also 

fell consistently during the period, indicat-

ing a higher use of capital-intensive technol-

ogy (Figure 11). The teaching hospitals and 

those receiving DSH payments had a lower 

than average decline in capital expenditures, 

but their capital labor ratio declined more 

for their average labor costs. 

 Similar changes in the ratios can be seen 

when pre- and post-BBA values are com-

pared (Table 2). In term of averages before 

and after the BBA, equity fi nancing shows 

a signifi cant 3.8 percent decline in the post-

BBA period while the ratio of total liabilities 

to total assets rose by approximately 4.4 per-

cent. As in the plots, profi tability measures 

show a signifi cant 48 percent decline in the 

post-BBA period compared to the period 

before the BBA. Total activity ratio rose by 

approximately 29.5 percent while liquidity 

rose by approximately 2.9 percent though 

not apparent from the plots shown earlier. 

Occupancy rate, which declined initially 

before rising from 2000, shows no signifi -

cant change in the means. 

 As for changes in capital intensity, both 

capital and labor expenditures increased 

over the period. However, labor expenditures 

grew faster than capital on average resulting 

in a 1.9 percent decline in capital labor ratio. 

Notwithstanding the slight decline in capital 

labor ratio, average length of stay declined 

by approximately 3.4 percent. 

 However, these changes over time are 

also likely to be due to specifi c charac-

teristics and conditions of the hospital or 

changes other than the BBA that affected 
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 Dependent 

variable

Equity 

fi nancing

Total 

liabilities 

to Total 

assets

Return 

on 

assets

Total 

margin

Total 

asset 

turnover

Current 

Ratio

Occupancy 

rate

Post BBAx

MedicareShare97

0.01 −0.02 −0.02* −0.01* −0.20*** 0.22* −0.02***

(0.77) (−1.19) (−2.29) (−2.37) (−3.73) (2.03) (−3.52)

Year97xMedicare 

Share97

−0.02 0.02 0.02 0.03 −0.06 0.03 0.04**

(−0.71) (0.83) (1.25) (1.96) (−0.55) (0.11) (2.84)

Dependent 

Variable96xYear97

−0.08*** −0.08*** 0.21*** −0.33*** −0.17*** −0.32*** −0.07***

(−4.93) (−4.14) (3.90) (−8.58) (−5.33) (−6.27) (−7.71)

Dependent 

Variable96xYear98

−0.13*** −0.13*** −0.00*** −0.50*** −0.15** −0.38*** −0.13***

(−5.73) (−5.20) (−41.30) (−12.73) (−3.15) (−8.47) (−11.15)

Dependent 

Variable96xYear99

−0.14*** −0.15*** −0.00*** −0.57*** −0.12** −0.37*** −0.14***

(−5.20) (−5.72) (−97.82) (−14.69) (−2.63) (−8.10) (−11.42)

Dependent 

Variable96xYear00

−0.16*** −0.16*** −0.00*** −0.65*** −0.10* −0.49*** −0.28***

(−5.01) (−5.28) (−74.36) (−17.18) (−2.28) (−11.25) (−16.51)

Dependent 

Variable96xYear01

−0.20*** −0.21*** −0.00*** −0.81*** −0.07 −0.55*** −0.29***

(−5.76) (−5.97) (−69.43) (−20.64) (−1.40) (−13.19) (−16.68)

Dependent 

Variable96xYear02

−0.22*** −0.23*** −0.00*** −0.95*** −0.05 −0.57*** −0.31***

(−6.23) (−6.55) (−76.95) (−22.39) (−0.89) (−13.01) (−18.00)

Dependent 

Variable96xYear03

−0.25*** −0.26*** −0.00*** −0.77*** −0.02 −0.62*** −0.29***

(−6.52) (−6.99) (−56.64) (−19.46) (−0.37) (−14.14) (−16.16)

Dependent 

Variable96xYear04

−0.29*** −0.31*** −0.00*** −0.81*** 0.01 −0.63*** −0.33***

(−7.28) (−7.75) (−77.94) (−21.63) (0.11) (−12.60) (−17.28)

Constant 0.04*** 0.96*** 0.15*** 0.14*** 3.53*** 1.76*** 0.61***

(3.71) (88.91) (90.75) (104.30) (65.37) (56.75) (312.36)

N 14352 14357 14413 14374 14322 14189 14543

t-values in parenthesis; Coefficients for fi xed effects not reported

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

 Table 3. Regression Results of the Effect of BBA on Financial and Operational Ratios

the hospitals’ fi nancial conditions during 

the period. Besides, a small group of hospi-

tals with very high or very low values may 

dominate them. In the following, I look at 

the results of the regression analysis, which 

isolates the average within hospital changes 

due to the BBA. 

 Results of Regression on Effect 
of BBA on Hospital Finances 

 The regression estimates on the effect 

of the fi nancial and operational measures 

and capital intensity, etc., are in Table 3 

and Table 4. The regression result shows 
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Dependent variable

Capital-Labor 

Ratio log Capital log Labor

Average 

Length of Stay

Post BBAxMedicareShare97 0.00 −0.03 −0.02 −0.19***

(1.63) (−0.67) (−1.64) (−3.56)

Year97xMedicare Share97 0.00 0.00 0.03 0.13

(0.11) (0.06) (1.33) (1.18)

Dependent Variable96xYear97 −0.26*** −0.08** −0.00 −0.15***

(−8.14) (−3.09) (−1.09) (−8.11)

Dependent Variable96xYear98 −0.35*** −0.10*** −0.01** −0.22***

(−11.83) (−3.82) (−3.10) (−10.46)

Dependent Variable96xYear99 −0.42*** −0.11*** −0.01** −0.30***

(−14.00) (−4.47) (−2.62) (−13.47)

Dependent Variable96xYear00 −0.49*** −0.13*** −0.01** −0.33***

(−17.79) (−4.88) (−2.81) (−13.43)

Dependent Variable96xYear01 −0.52*** −0.12*** −0.02** −0.36***

(−18.31) (−4.76) (−2.91) (−13.10)

Dependent Variable96xYear02 −0.39*** −0.13* −0.02** −0.39***

(−3.34) (−2.11) (−3.20) (−13.22)

Dependent Variable96xYear03 −0.73*** −0.16** −0.02*** −0.42***

(−6.54) (−3.26) (−3.33) (−12.80)

Dependent Variable96xYear04 −0.57*** −0.13*** −0.02** −0.44***

(−16.31) (−5.07) (−3.18) (−13.56)

Constant 0.07*** 15.72*** 18.28*** 4.49***

(237.26) (1236.03) (4197.96) (357.34)

N 10334 10550 14368 14699

t-values in parenthesis; Coefficients for fi xed effects not reported

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

 Table 4. Regression Results of the Effect of BBA on Capital Use and Length of Stay

that the BBA did not signifi cantly affect 

measures of capital structure, which 

explains the majority of the variation 

in performance of nonprofi t hospitals. 

On the other hand, both measures of 

 profi tability—return on assets and total 

margin—declined signifi cantly. 

 An interesting result can be seen when 

we compare the plot over time of the rev-

enue ratio with the result of the regres-

sion analysis. Revenue ratio measured by 

total asset turnover declined signifi cantly 

after controlling for hospital and year fi xed 

effects even though earlier we saw a steady 
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overall increase in Figure 5. Thus, although 

the overall utilization of assets by the hospi-

tal sector improved over the period, within 

hospitals the ratio declined signifi cantly due 

to the decline in revenue compared to the 

pre-BBA period. 

 The related measure of occupancy, which 

did not show signifi cant change in over-

all mean, shows a signifi cant decline in the 

regression results. However, the regression 

specifi cation also shows that occupancy rate 

is systematically related to Medicare share, 

which implies it is diffi cult to argue that the 

specifi cation used here is able to identify 

change in occupancy rate. 

 The liquidity ratio, which does not show 

any overall changes in the plot, but a sig-

nifi cant increase in the overall averages, also 

shows a signifi cant positive effect. Thus, 

hospitals on average may have improved 

their liquidity to sustain the unchanged level 

of capital structure observed above. 

 The change in capital labor ratio is predict-

able from the results in capital intensity. The 

main use of debt capital is to fi nance new 

investment, and since that was unaffected by 

the changes in the BBA, use of capital was also 

unaffected after the BBA. Capital labor ratio 

showed no signifi cant changes; neither do use 

of capital and labor. Use of capital is also evi-

dent in declining average lengths of stay. 

 Table 5 and Table 6 summarize the effect of 

the BBA changes. If we assume that total asset 

did not change signifi cantly within hospitals, 

the BBA resulted in a 7 percent decrease in 

revenue for an average hospital. This resulted 

in a 17 percent decrease in return on assets and 

a 12 percent decrease in total margin. Capital 

structure remained unchanged as liquidity 

increased by 5 percent. Finally average length 

of stay (LOS), which is usually linked to the use 

of capital-intensive technologies, declined by 

2.2 percent. 

 Finally, I look at the effect of the BBA 

on particular types of hospitals, which were 

specifi cally affected by the BBA changes. 

Table 7 and Table 8 show the marginal 

effects of the policy change on an average 

hospital, controlling for mean reversion 

and systematic pre-BBA differences. As in 

 Dependent 

variable

Coefficient

(i)

Medicare 

Share for 1997

(ii)

Change for 

 average hospital 

(iii) = (i) x (ii)

Pre-BBA 

average

(iv)

Percent Change 

due to BBA

(v) = (iii) / (iv)

Equity fi nancing 0.011 0.554 0.006 0.524 1.12%

Total liabilities to 

Total assets −0.016 0.554 −0.009 0.477 −1.88%

Return on assets −0.015 0.554 −0.009 0.051 −16.78% *

Total margin −0.012 0.553 −0.007 0.057 −11.98% *

Total asset turnover −0.200 0.553 −0.110 1.587 −6.96% ***

Current Ratio 0.218 0.554 0.121 2.317 5.21% *

Occupancy rate −0.024 0.548 −0.013 0.537 −2.45%

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

  Table 5. Marginal Effect of BBA on Financial and Operational Ratios
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Dependent 

variable

Coefficient

(i)

Medicare 

Share for 1997

(ii)

Change for 

 average hospital

(iii) = (i) x (ii) 

Pre-BBA 

average

(iv)

Percent Change 

due to BBA

(v) = (iii) / (iv)

Capital-Labor 

Ratio 0.002 0.555 0.001 0.058 2.17%

log Capital −0.031 0.550 −0.017 14.86 −0.12%

log Labor −0.023 0.554 −0.013 17.84 −0.07%

Length of Stay −0.189 0.549 −0.104 4.825 −2.15% ***

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

 Table 6. Marginal Effect of BBA on Capital Use and Length of Stay

  Table 7. Marginal Effect of BBA on Financial and Operational Ratios for Different Hospital 
Types (Only Signifi cant Effects Reported)

Dependent variable

Hospital 

Type

Coefficient

(i)

Medicare 

Share 

for 1997

(ii)

Change for 

average 

hospital 

(iii) = (i) x (ii)

Pre-BBA 

average

(iv)

Percent 

Change due 

to BBA

(v) = (iii) / (iv)

Total liabilities to 

Total assets DSH −0.05 0.507 −0.023 0.492 −4.74%

Return on assets SNF −0.02 0.558 −0.010 0.052 −19.32%

Return on assets DSH −0.02 0.506 −0.012 0.052 −23.35%

Total margin Teaching −0.02 0.511 −0.010 0.057 −17.93%

Total margin DSH −0.02 0.506 −0.009 0.058 −14.83%

Total asset turnover SNF −0.26 0.559 −0.143 1.574 −9.06%

Total asset turnover HHA −0.25 0.557 −0.141 1.551 −9.12%

Total asset turnover DSH −0.21 0.506 −0.108 1.62 −6.65%

Current Ratio Teaching 0.41 0.51 0.211 2.098 10.06%

Occupancy rate SNF −0.04 0.558 −0.021 0.537 −3.84%

Occupancy rate HHA −0.03 0.549 −0.014 0.524 −2.62%

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

the case of all hospitals, none of the capi-

tal structure ratios was affected by the BBA, 

with the exception of total liabilities to total 

assets in case of disproportionate share hos-

pitals, which showed a 4.7 percent decline 

after controlling for mean reversion. 

 Among profi tability ratios, return of asset 

went down by 19 percent for SNFs and 23 

percent for disproportionate share hospi-

tals while total margin went down by 17.8 

percent for teaching hospitals and 14.9 per-

cent for disproportionate share hospitals 
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respectively. Total asset turnover went down 

signifi cantly in the case of both SNF and 

HHA hospitals by 9.1 percent while in the 

case of disproportionate share hospitals it 

went down by 6.7 percent 

 Among other signifi cant effects, liquidity 

went up by 10 percent for teaching hospitals, 

probably because of higher funding follow-

ing the BBRA. As in the case of all hospitals, 

occupancy rates show decline in case of some 

hospitals, but it is diffi cult to attribute the 

changes to the BBA for the signifi cant effect 

of difference in pre-BBA Medicare share 

on the dependent variable. Unlike the aver-

age hospital, teaching and disproportionate 

share hospitals show a signifi cant increase of 

5.3 percent and 6.2 percent respectively for 

capital labor ratio. SNF, HHA, and teaching 

hospitals show signifi cant decrease in aver-

age length of stay of 2.3 percent, 2.5 percent, 

and 1.0 percent respectively. 

 Conclusions and Implications 

 In this article, I study the effect of the BBA 

revenue changes on the fi nancial condition 

of nonprofi t hospitals. I use a broad array of 

fi nancial and operational characteristics to 

explore the effect of the revenue changes, 

beyond summary measures like profi tability. 

Controlling for hospital specifi c and other 

time varying factors, I fi nd that the BBA 

resulted in approximately a 7 percent decline 

in revenue for an average nonprofi t hospital. 

The revenue reduction signifi cantly affected 

the total margin of these hospitals, which 

went down by 12 percent. This decline in 

profi tability occurred despite an improve-

ment in operational effi ciency, which can 

be seen in a signifi cant reduction in average 

length of stay. These results corroborate the 

earlier observation by Bazzoli  et al ., 71    on 

profi tability and effi ciency, which looked at 

the fi rst year of post-BBA data. 

 The changes in revenue did not signifi -

cantly alter the hospitals’ use of capital or 

their capital structure. This fi nding corrobo-

rates earlier observations regarding the use 

of capital after policy changes. A study by 

Sloan, Morrisey, and Valvona 72    observed that 

Medicare payment policies did not signifi -

cantly affect new capital investment by hos-

pitals in the 1980s when the IP PPS was fi rst 

introduced. Even before the introduction 

Dependent variable

Hospital 

Type

Coefficient

(i)

Medicare 

Share 

for 1997

(ii)

Change for 

average 

hospital 

(iii) = (i) x (ii)

Pre-BBA 

average

(iv)

Percent 

Change due 

to BBA

(v) = (iii) / (iv)

Capital-Labor Ratio Teaching 0.01 0.512 0.003 0.057 5.39%

Capital-Labor Ratio DSH 0.01 0.508 0.004 0.057 6.24%

Length of Stay SNF −0.19 0.559 −0.108 4.762 −2.27%

Length of Stay HHA −0.22 0.549 −0.118 4.682 −2.52%

Length of Stay Teaching −0.17 0.501 −0.085 5.16 −1.65%

*** Signifi cant at 99.9%, ** Signifi cant at 99% level, * Signifi cant at 95% level

 Table 8. Marginal Effect of BBA on Capital Use and Length of Stay for Different 
 Hospital Types (Only Signifi cant Effects Reported)
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of the BBA, CMS set PPS updates lower 

than the market basket updates to control 

growth in Medicare expenditures in most of 

the years. 73    Cutler 74    found that in the 1990s, 

although these reductions in payment trans-

lated to some cost cutting by hospitals, there 

was no evidence of the hospitals’ reducing 

acquisition of capital-intensive technolo-

gies. In this study I additionally fi nd that the 

same is true for the use of debt, which is an 

important element in fi nancing these capital 

investments. 75    

 The study also fi nds that hospitals, which 

had new PPS under the BBA, like those with 

SNF and HHA facilities, fared better than 

average (except that one measure of prof-

itability fell for SNFs). On the other hand, 

hospitals with additional facilities covered 

under the preexisting IP PPS, such as those 

with teaching facilities, did worse than aver-

age, even though their fi nances improved 

after additional payments in the BBRA. 

Disproportionate share hospitals were the 

worst affected because of the step towards 

the dismantling of the DSH payments. 

 A decline in profi tability has important 

implications on the fi nancial condition of 

nonprofi t hospitals as well as their opera-

tions, specifi cally on their ability to access 

additional debt for new investment. A fi rm’s 

ability to raise capital externally is strongly 

related to its fi nancial conditions, particu-

larly the variation in its operating revenue. 76    

Given the evidence that hospitals on average 

did not change their use of debt capital, it 

may have affected their cost of borrowing. 

Diffi culty in capital access, due to higher 

cost of capital, may affect the future viabil-

ity of these hospitals. In addition, increases 

in capital expenditures may result in addi-

tional burdens on future Medicare outlays. 

Acknowledging the importance of the use of 

debt capital in these hospitals is critical for 

future policy changes. 
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  Introduction  

 The development of the second genera-

tion of antipsychotics or the atypical antip-

sychotics (AAPs) had initially been hailed 

as a signifi cant advance in the ability of pre-

scribers to successfully treat many advanced 

psychiatric conditions like schizophrenia, 

severe depression, psychotic agitation, 

bipolar disorder, and other indications with 

anti psychotic drugs. Although not without 

serious side effects, the benefi ts of using AAP 

had been touted as having broader effi cacy 

 Antipsychotic Polypharmacy 
Prescribing Patterns and Costs 
in the    Florida Adult and Child 

Medicaid Populations  
  Edmund R. Becker, Robert J. Constantine, Marie A. McPherson, 

and Mary Elizabeth Jones  

  The rapid growth in the use of antipsychotic medications and their related costs have resulted in states develop-
ing programs to measure, monitor, and insure their benefi cial relevance to public program populations. One 
such program developed in the state of Florida has adopted an evidence-based approach to identify prescribers 
with unusual psychotherapeutic prescription patterns and track their utilization and costs among Florida Medic-
aid patients. This study reports on the prescriber prescription and cost patterns for adults and children using three 
measures of unusual antipsychotic prescribing patterns: (1) two antipsychotics for 60 days (2AP60), (2) three 
antipsychotics for 60 days (3AP60), and (2) two antipsychotics for 90 or more days (2AP90). We fi nd that over 
the four-year study period there were substantial increases in several aspects of the Florida Medicaid behavioral 
drug program. Overall, for adults and children, patient participation increased by 29 percent, the number of 
prescriptions grew by 30 percent, and the number of prescribers that wrote at least one prescription grew 48.5 
percent, while Medicaid costs for behavioral drugs increased by 32 percent. But the results are highly skewed. 
We fi nd that a relatively small number of prescribers account for a disproportionately large share of prescriptions 
and costs of the unusual antipsychotic prescriptions. In general, the top 350 Medicaid prescribers accounted 
for more than 70 percent of the unusual antipsychotic prescriptions, and we fi nd that this disparity in unusual 
prescribing patterns appears to be substantially more pronounced in adults than in children prescribers. For just 
the top 13 adult and children prescribers, their practice patterns accounted for 11 percent to 21 percent of the 
unusual prescribing activity and, overall, these 13 top prescribers accounted for 13 percent of the total spent on 
antipsychotics by the Florida Medicaid program and 9.3 percent of the total expenditure by the state for all drugs.  
  Our fi ndings suggest that a strategy to monitor and ensure patient safety and prescribing patterns that targets a 
relatively small number of Medicaid providers could have a substantial benefi t and prove to be cost effective.   
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across a spectrum of conditions, higher 

responder rates, fewer extrapyramidal side-

effects, effi ciency in patients with refractory 

disease, lower risk of suicides, better func-

tional capacity, and an improved quality of 

life. 1    More recent evidence has questioned 

the extent of the benefi ts of the second gen-

eration AAPs and the degree to which their 

effi cacy and tolerance are superior to the fi rst 

generation of antipsychotics. 2    ,  3    ,  4    ,  5    ,  6    ,  7    ,  8    ,  9    ,  10       

 Nevertheless, the subsequent growth in 

the use of AAP medications in the treatment 

of mental disorders has been substantial. 

From 1997 to 2004, the Agency for Health-

care Research and Quality (AHRQ) reports 

that the total expenditures on prescribed 

antipsychotics tripled, rising from $1.3 bil-

lion to $4.1 billion. During this same period, 

AHRQ estimated that the total number of 

purchases of antipsychotics increased from 

17.4 million to 24.5 million and the total 

number of patients purchasing an antipsy-

chotic medication rose from 2.2 million peo-

ple to 3.4 million people. In addition, AHRQ 

noted the average per purchase drug expend-

iture for an antipsychotic more than doubled 

during this period, going from $76.10 to 

$168.20. 11    

 Given the rapid growth in the use of antip-

sychotics and the high costs associated with 

antipsychotics, an area of major concern has 

been the prescribing patterns by both men-

tal health and non-mental health providers 

that require the concurrent use of antipsy-

chotic medications. 12    ,  13    Although in many 

clinical situations the use of more than one 

psychotropic medication from the same or 

a different class is indicated, 14    ,  15    policymak-

ers and researchers are concerned that there 

are patients receiving psychiatric medication 

combinations (polypharmacy) that are not 

well supported by clinical research. 16    

 One increasingly common pattern of 

patient treatment for mental disorders is a 

written prescription that requires concurrent 

antipsychotic medications. 17    ,  18    ,  19    ,  20    Support 

for the practice of prescribing concurrent 

antipsychotic medications is largely con-

fi ned to case reports and open-label trials 21    ,  22    

rather than double-blind trials. 23    In a study 

of data from Medicaid enrollees diagnosed 

with schizophrenia, for example, there was 

a four-fold increase from 3.3 percent to 13.7 

percent in the percentage of patients receiv-

ing antipsychotic polypharmacy between 

1999 and 2005. 24    Concurrent antipsychotic 

polypharmacy is also common in mood dis-

orders. 25    In a study of patients with treatment- 

refractory mood disorders discharged from 

the US National Institute of Mental Health 

Biological Psychiatry Branch, the percent-

age taking three or more concurrent antip-

sychotic medications increased from 3.3 

percent in 1974–1979 to 43.8 percent in 

1990–1995. 26    

 The use of concurrent antipsychotic pre-

scriptions has been of particular concern in 

the Florida Medicaid population for both 

adults and children because of the lack of 

evidence regarding their use. 27    ,  28    ,  29    ,  30    Accord-

ing to guidelines from the Florida Medicaid 

Drug Therapy Management Program for 

Behavioral Health (MDTMP) their guide-

lines for comprehensive best practice regard-

ing the use of psychotherapeutic drugs states: 

  In view of the absence of evidence 

indicating its effi cacy or safety, the 

use of antipsychotic combinations 

is discouraged and warrants criti-

cal  scrutiny. Better proven treatment 

 strategies … should be utilized before a 

trial of antipsychotic polypharmacy is 

implemented.  31       
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 Concerns raised by the Florida Medicaid 

program were realized when the death of a 

child was linked to the concurrent antipsy-

chotic prescriptions, an event that generated 

national headlines. 32    ,  33    ,  34    ,  35    In light of these 

growing concerns, our investigation focuses 

on three central questions related to the con-

current antipsychotic prescribing patterns 

and costs of Medicaid prescribers in the 

State of Florida. 

•    First, what are the trends of Medicaid 

psychotherapeutic prescriptions, pre-

scribers, and patients and their costs for 

the four-year period July 2006 through 

June 2010? 

•    Second, what have been the antipsy-

chotic prescribing patterns of Florida 

Medicaid prescribers who have written 

one or more unusual psychotherapeutic 

medication prescriptions for an adult 

or a child? More specifi cally, we ask, 

what have been the prescribing patterns 

for subgroups among these prescribers: 

(1) prescribers that have at least one 

patient with two or more unusual psy-

chotherapeutic medications in every 

quarter, (2) adult and child antipsy-

chotic prescribers representing the top 

350 concurrent antipsychotic prescrib-

ers, and (3) a group limited to just 13 of 

the top antipsychotic prescribers. 

•    Finally, focusing on the costs of these 

antipsychotics, we ask what share of 

Florida total Medicaid drug expendi-

tures are attributable to antipsychotic 

drugs and what portion of the total is 

attributable to the top 13 prescribers.  

  We begin by briefl y describing the back-

ground on the Florida Medicaid program, 

the population it covers, and our methods of 

identifying Medicaid prescribers who write 

antipsychotic prescriptions that are not sup-

ported by the evidence-based research or 

should only be considered under extraor-

dinary circumstances, especially in very 

young children. We then report our results 

for Florida Medicaid prescribers that have 

written at least one prescription that was not 

recommended and how different groups of 

Medicaid prescribers impact the total num-

ber of prescriptions being written for the 

adult and children populations. Next, we 

summarize the numbers of patients, pre-

scriptions, providers, and costs of these pre-

scriptions. Finally, we discuss the program 

and policy implications. 

  The Florida Medicaid Context  

 In Florida, the Agency for Health Care 

Administration (AHCA) develops and car-

ries out policies related to the Medicaid 

program. Currently Medicaid serves nearly 

3 million benefi ciaries in Florida, more 

than half of whom are children and adoles-

cents 20 years of age or younger. Estimated 

expenditures for Fiscal Year 2010-11 (July 

2010 through June 2011) are approximately 

$20.2 billion. 36    

 Most eligible individuals have the choice 

of enrolling in an HMO or in a fee-for-

service program called MediPass in which 

care is managed by a designated primary 

care physician. There are currently 12 

HMOs available to Medicaid enrollees; 

however, not all HMOs operate in all coun-

ties, resulting in limited choice in some of 

the more sparsely populated rural areas. 

HMOs are paid prospectively for the care 

of their enrollees using risk-adjusted capita-

tion rates. These rates include all but a few 

highly specialized mental health services as 

well as all pharmacy services. In the Medi-

Pass program most mental health services 
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are also paid for using capitated arrange-

ments with managed behavioral health care 

organizations that operate on an area basis 

(the state’s 67 counties are grouped into 11 

area offi ces that serve as local liaisons to 

providers). However, all pharmacy expendi-

tures for MediPass enrolled individuals are 

paid for on a fee-for-service basis. 

 In addition to the traditional HMO and 

MediPass programs, two areas of the state with 

highly concentrated Medicaid populations, 

Broward County and Duval and surrounding 

counties, participate in Medicaid reform pilot 

projects in which most enrollees and most ser-

vices are provided by managed care organiza-

tions that are paid on a capitated basis. 

 In June 2009, of the 2,453,040 million 

benefi ciaries who were covered by the Med-

icaid program, 828,625 (33.8 percent) indi-

viduals were enrolled in HMOs, 828,448 

(33.8 percent) in Medipass and 311,563 

(12.7 percent) in Medicaid reform pilot sites. 

In addition, there are 531,364 (21.7 percent) 

individuals who are exempted from involve-

ment in any managed care arrangement. 37    

  Rising Expenditures of Antipsychotics 
in Florida Medicaid   

 The increased use of psychotherapeu-

tic prescriptions and the associated rise in 

expenditures in Florida has been of particu-

lar concern to a variety of stakeholders. This 

trend has been fueled by large and rapid 

increases in enrollment. A report from the 

Kaiser Commission on Medicaid and the 

Uninsured reports that the Florida Medic-

aid program experienced one of the largest 

enrollment increases of any of the states, 

increasing 16.3 percent over the June 2008 

to June 2009 period. 12  

 Figure 1  reports the number of psychother-

apeutic medications, patients, prescriptions 

written, providers, and costs for behavio-

ral prescriptions for all Florida Medicaid 

patients for fi scal years 2006/7 through 

2009/10 aggregated by adults and children. 

Over this period, Medicaid patient participa-

tion increased by 29 percent for both adults 

and children. For adults, the increase was 

only 3.1 percent while, for children, the num-

ber participating more than doubled from 

62,781 to 135,203 children, a 115.4 percent 

increase. Paralleling this growth in Medicaid 

patients were double digit increases in both 

the number of prescriptions and the num-

ber of prescribers. For prescriptions, there 

was a 30.4 percent increase in the number 

of prescriptions with increases of 19.4 per-

cent and 72.4 percent for adults and children, 

respectively. 

 Overall, the number of prescribers grew 

48.5 percent over the four-year period with 

the number of adults growing 43.2 percent 

while the number of prescribers that wrote 

a prescription for children grew to 64.6 per-

cent. Substantial increases are also evident 

in the cost of behavioral prescriptions. As 

shown in Figure 1, over the four-year period, 

Florida Medicaid behavioral drug expendi-

tures grew 32.1 percent from $249 million 

to $330 million. The increase in prescription 

costs for children was more than double that 

of adults over the four-year period—54.7 

percent versus 21.8 percent. Thus, although 

the overall Medicaid expenditures on phar-

maceuticals in Florida were also growing 

during this time, the rates of growth for 

psychotherapeutic medications, specifi cally 

atypical antipsychotics and antidepressants, 

were growing at a much greater rate. 38    ,  39    

  Program Development and Implementation   

 The Florida Legislature’s initial response 

to the growth in these expenditures was the 
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creation, through proviso language in the 

2004 General Appropriations Act, of col-

laborative efforts between the state and fi ve 

of the largest manufacturers of psychothera-

peutic medications. Through this collabora-

tion, the manufacturers provided funding for 

the implementation of a Behavioral Phar-

macy Management Program and guaranteed 

a savings of $34 million off projected expen-

ditures on psychotherapeutic medications 

for FY 2004-05. 

 The Legislature amended the law in May 

2005 and implemented a preferred drug list 

beginning in July, 2005. 40    The new law elim-

inated the role of the manufacturers in the 

management of Medicaid pharmacy expen-

ditures and restarted the program at the Flor-

ida Mental Health Institute at the University 

of South Florida using exclusively state 

funds. The new MDTMP began operations in 

December 2005. The goals of the MDTMP 

as articulated in Chapter 409.912 Florida 

Statutes were the following: (1) improve the 

quality of care and behavioral health drug 

prescribing practices based on best practices 

guidelines; (2) improve patient adherence; 

(3) reduce clinical risk; and (4) lower costs. 

 Evidence-based psychotherapeutic guide-

lines for the treatment of major mental ill-

nesses in adults and emotional disturbances 

in children were developed by MDTMP and 

are updated every two years on a rotating 

basis. Based on these guidelines, a series of 

unusual psychotherapeutic medication indi-

cators (UPMIs) were identifi ed and applied as 

fi lters to analyze Medicaid pharmacy claims. 

 The analyses identifi ed (1) prescrip-

tions that appeared inconsistent with the 

FY 2006/07 FY 2007/08 FY 2008/09 FY 2009/10

% Change 

06/07-09/10

Adults

Number of Patients 209,969 219,606 217,067  216,529 3.1%

Number of Scripts 2,200,099 2,533,147 2,223,384  2,625,442 19.3%

Number of Prescribers 24,218 25,927 29,454  34,669 43.2%

Costs $171,612,560 $184,027,175 $184,410,796 $209,049,388 21.8%

Child

Number of Patients 62,781 61,859 61,644  135,203 115.4%

Number of Scripts 581,539 611,055 532,013  1,002,390 72.4%

Number of Prescribers 7,966 8,066 8,674  13,111 64.6%

Costs $77,869,131 $77,834,301 $80,789,761 $120,469,671 54.7%

Total Adult and Child

Number of Patients 272,750 281,465 278,711  351,732 29.0%

Number of Scripts 2,781,638 3,144,202 2,755,397  3,627,832 30.4%

Number of Prescribers 32,184 33,993 38,128  47,780 48.5%

Costs $249,481,691 $261,861,476 $265,200,557 $329,519,059 32.1%

Figure 1. Number of Florida Behavioral Patients, Scripts, Prescribers, and Costs, and 
 Percent Change by Adult and Children, Fiscal Years, 2006/07–2000/10
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guidelines, and (2) the prescribers whose 

prescriptions frequently triggered the indica-

tors. These professionals were then targeted 

for interventions designed to reduce the 

numbers of their prescriptions that triggered 

UPMIs and monitored over time for possible 

follow-up actions. The separate steps in the 

program were: 

  1. Guideline Development and Best 
Practice Recommendations  

 The fi rst step in program implementation 

was to convene a series of panels to for-

mulate specifi c psychotherapeutic medica-

tion guidelines for the treatment of serious 

mental illness in adults and serious emo-

tional disturbances in children. The panels 

included national experts, representatives 

from the Departments of Psychiatry of 

three Florida State Universities, psychia-

trists in private practice and those working 

as employees in publically funded agen-

cies, primary care physicians with a focused 

interest in behavioral health, medical direc-

tors of prepaid public mental health plans in 

Florida, representatives from the state Med-

icaid Program, and other relevant depart-

ments of state government. The experts were 

identifi ed through literature searches and 

through the recommendations of their peers. 

The experts who participated in each of the 

panels are listed on the MDTMP Web site, 

 http://medicaidmentalhealth.org.  
 At each panel, information from more 

than 100 evidence-based monographs 

and other relevant treatment guidelines 

issued by national specialty societies were 

reviewed by the participants. An exhaustive 

literature search was done to ensure that the 

most up-to-date evidence was considered 

in the development of the guidelines. Fol-

lowing presentations by national experts, 

there was a systematic and structured panel 

discussion led by an expert facilitator about 

the appropriate medication treatment of 

the disorders under consideration. Specifi c 

clinical questions were used to identify and 

guide the discussions. Topics of when to 

and when not to use medications, how to 

use medications, and how to monitor both 

the benefi ts and risks of medications were 

considered. Emphasis was placed on pro-

viding individualized, specifi cally targeted 

psychotherapeutic medication treatment 

as part of a comprehensive treatment plan 

developed in the context of a therapeutic 

alliance. 

 More than 30 best-practice recommenda-

tions were developed by the June 2006 expert 

panel for children. Medication guidelines 

were formulated for assessment and treatment 

of child and adolescent depression, attention-

defi cit hyperactivity disorder, bipolar disorder, 

severe tic disorders, and impulsive aggression 

in the context of other psychiatric disorders. 

Age-specifi c guidelines were developed as 

appropriate for children 0–5 years, 6–12 years, 

and 13–17 years old. 

 Similarly, guidelines were developed from 

panel discussions focused on adults for the 

treatment of schizophrenia, bipolar 1, and 

major depressive disorders. These guidelines 

were initially developed by the previously 

described state/manufacturers collaboration 

in the winter of 2005. The adult guidelines 

were reviewed and updated in the summer of 

2007 and again in the summer of 2009. The 

children’s guidelines were updated in 2008 

and again in the fall of 2010. The guidelines 

are prefaced by a set of Principles of Prac-

tice for Children/Adolescents and Adults that 

outline the absolute basic requirements to be 

met before initiating medication treatment. 

The current versions of the guidelines can be 
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found at  http://medicaidmentalhealth.org . The 

guidelines are disseminated in a variety of 

ways including print and electronic versions. 

  2. Unusual Psychotherapeutic Medication 
Indicators (UPMIs)  

 In addition to the formulation of 

 evidence-based psychotherapeutic treatment 

guidelines the expert panels were asked to 

develop several “unusual psychotherapeu-

tic medication indicators” derived from the 

guidelines. The UPMIs are data screens that 

identify prescribing behaviors that are either 

not supported by evidence or that produce 

marginal benefi ts or increased risks, or both, 

and therefore should be relatively rare and 

warrant greater scrutiny. Prescriptions that 

trigger these indicators represent potential 

opportunities for improving care. The six 

UPMIs developed and used for single pre-

scribers in this analysis of child and adult 

prescriptions are listed below: 

   1. Adults 18 & Older: Similar Class 

Pharmacotherapy—Concurrent use of 

2 or more antipsychotics for 60 days 

   2. Adults 18 & Older: Similar Class 

Pharmacotherapy—Concurrent use of 

3 or more antipsychotics for 60 days 

   3. Adults 18 & Older: Similar Class 

 Pharmacotherapy—Concurrent use of 

2 or more antipsychotics for longer 

than 90 days 

   4. Children & Adolescents Ages 6–17: 

Similar Class Pharmacotherapy— 

Concurrent use of 2 or more antipsy-

chotics for 60 days 

   5. Children & Adolescents Ages 6–17: 

Similar Class Pharmacotherapy— 

 Concurrent use of 3 or more antipsy-

chotics for 60 days   

 6. Children & Adolescents Ages 6–17: 

Concurrent use of 2 or more antipsy-

chotics for longer than 90 days 

    3. Analysis of Claims  

 These UPMIs were then used in the quar-

terly analysis of Medicaid pharmacy claims 

data to identify patients whose prescriptions 

triggered a UPMI and their associated pre-

scribing clinicians. Prescribers were ranked 

based on their number of prescriptions that 

triggered the indicators and tracked over 

subsequent quarters to assess any changes in 

their prescribing behavior. 

  Database Creations and Analytical Methods  

 Beginning in the third quarter of 2007 

Medicaid claims data were analyzed to iden-

tify any patient whose prescriptions for psy-

chotherapeutic medications triggered one or 

more UPMIs as well as the characteristics of 

each patient. The clinician associated with 

each of these prescriptions was then recorded. 

The nature of each UPMI triggered for each 

patient was determined as well as whether 

the UPMI was the result of the actions of a 

single prescriber or in the case of UPMI that 

involved duplicate therapies, multiple pre-

scribers ( e.g.,  2 or more antipsychotics longer 

than 60 days when one antipsychotic pre-

scription was written by one prescriber and 

the other prescription was written by a dif-

ferent prescriber). Individual fi les were cre-

ated for each clinician whose prescriptions 

triggered one or more UPMIs, and the fi le 

included all prescriptions for psychothera-

peutic medications written by that prescriber 

including those that did not trigger a UPMI. 

 Clinicians were then grouped into two 

categories based on the median age of all 

their patients. Those whose total patient 
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population had a median age less than 

18  years old were classifi ed as child pre-

scribers and those with a median age greater 

than 18 years old were categorized as adult 

prescribers. 

 Based on the UPMI defi nitions defi ned 

above, we developed three categories of 

concurrent antipsychotic use for both adults 

and children derived from the numbers of 

patients and written prescriptions that were 

defi ned as egregious: (1) two antipsychotics 

for 60 days (2AP60), (2) three antipsychot-

ics for 60 days (3AP60), and (3) two antip-

sychotics for 90 days (2AP90). 

 Adult and child prescribers were ranked 

separately from high to low according to 

the number of prescriptions they wrote that 

triggered an antipsychotic UPMI. Based 

on these rankings, in addition to the total 

concurrent antipsychotic prescribers to 

hit a UPMI (TOTCAPP), we identifi ed 

several subgroups of concurrent antipsy-

chotic prescribers that hit a UPMI. First, 

we identifi ed the subgroup of concurrent 

prescribers that appeared in all 12 quar-

ters (CAPPALL12). That is, all concur-

rent antipsychotic prescribers who had at 

least one of the three indicators—2AP60, 

3AP60, 2AP90—in every quarter. Next, 

we identifi ed both the adult prescrib-

ers that ranked in the top 250 (TOP250) 

among adult antipsychotic prescribers and 

the child prescribers that ranked in the top 

100 (TOP100) child antipsychotic prescrib-

ers. These two groupings—TOP250 and 

TOP100— represented roughly 10 percent 

of the overall prescribers during the three-

year period that hit a UPMI. In addition, 

we created a subgroup for adult and child 

prescribers that aggregated the TOP250 and 

TOP100 prescribers with those prescribers 

that were in all 12 quarters (TOP250ALL12 

and TOP100ALL12). Finally, we separated 

the antipsychotic subgroup represented by 

the overall top 13 (TOP13) antipsychotic 

prescribers. 

  Results  

  Adult Antipsychotic UPMI Patterns  

 Figure  2 reports the total numbers of antip-

sychotic prescriptions and total numbers 

of patients for 2AP60, 3AP60, and 2AP90 

for the adult population broken out by fi ve 

groups of prescribers for 12 quarters over 

the Q3-2007 to Q2-2010 timeframe. The 

fi ve groups of antipsychotic prescribers are: 

(1) All Prescribers (TOTCAPP), (2) Pre-

scribers Present in All Periods (CAP-

PALL12), (3) Top 250 Prescribers (TOP250), 

(4) Top 250 Prescribers Present in All 

Periods (TOP250ALL12), and (5) Top 13 

(TOP13) prescribers. 

 As reported in Figure 1, there were 34,669 

adult prescribers in the State of Florida in 

2009/10 that wrote Medicaid prescriptions 

for behavioral patients. However, over the 

three-year period, only 1,961 unique adult 

prescribers wrote an antipsychotic prescrip-

tion that hit a UPMI in at least one of the 

quarters, 5.7 percent. In the initial quarter 

of our study, the 3rd quarter of 2007, 730 

unique prescribers wrote at least one UPMI 

while 688 unique prescribers wrote a UPMI 

in the last quarter, the 2nd quarter of 2010. 

For the 12 quarters, the highest number of 

unique prescribers to hit a UPMI was 818 

in Q1-2009. Of these 1,961 prescribers, 

only 233 (11.9 percent) unique prescribers 

appeared in all 12 quarters while just 160 

(8.2 percent) unique prescribers were in 

all 12 quarters and also among the top 250 

antipsychotic prescribers. 
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 There is considerable variation as shown in 

the data in Figure 2 among adult prescribers 

and the subgroups of adult prescribers. The 

average adult prescriber over the three-year 

period wrote 86.6 antipsychotic prescrip-

tions for 31.4 patients during their medical 

treatments. On average, of these antipsy-

chotic prescriptions 16.2 of the prescriptions 

were 2AP60 written for 3.2 patients; 1.9 of 

the prescriptions were 3AP60 written for 0.2 

patients; and 18.1 of the prescriptions were 

2AP90 written for 2.9 patients. 

 The contrast between the average Medic-

aid prescriber and high-volume prescriber is 

striking. For example, the top adult antipsy-

chotic prescriber (not shown) wrote 28,553 

antipsychotic prescriptions over the three-

year period of which 1,822 were 2AP60 

(6.4 percent). The prescriber with the highest 

number of 2AP60 over the three-year period 

wrote 9,949 antipsychotic prescriptions and 

24.9 percent (2,475) of them were 2AP60. 

In both cases, these prescribers were in all 

12 periods. At the other extreme, there were 

524 (26.7 percent) prescribers who appeared 

only one time in the 12 quarters in the data-

set and they averaged 15.3 antipsychotic 

prescriptions for 5.8 patient encounters. For 

these 524 prescribers, over the three years, 

they wrote an average of just 4.1 prescrip-

tions that were 2AP60—typically, for only 

1 patient. 

 Among all the Medicaid adult prescribers 

that wrote at least one 2AP60 during the three-

year period, they wrote a total of 800,653 pre-

scriptions for 290,295 patients in three-years 

(Figure 2). Over the 12- quarter period, the 

total number of antipsychotic prescriptions 

declined 4.5 percent for the all provider group 

while the number of patients receiving antip-

sychotics increased 1.0 percent. The greatest 

number of antipsychotic prescriptions in a 

quarter—71,652—peaked in the 3rd quarter 

of 2009 while the lowest number of prescrip-

tions overall—62,439—occurred in Q4-2007, 

a 14.8 percent difference. 

 Overall and for each of the prescriber sub-

groups with the exception of the Top 13 in 

Figure 2, the total number of 2AP60, 3AP60, 

and 2AP90 adult prescriptions and patients 

declined over the 12-quarter period. The 

largest declines were typically in the antip-

sychotic prescriptions for the 3AP60 UPMIs 

for each of these groups. In contrast, the 

Top 13 prescribers all showed double-digit 

percentage gains over the 12 quarters with 

the largest gains being for prescribers with 

3AP60 and 2AP90 UPMIs. 

 The infl uence of the subgroups of adult 

prescribers on the number of prescriptions 

and number of patients is notable. The top 

250 prescribers wrote 594,974 antipsychotic 

prescriptions representing 74.2 percent of 

all the antipsychotic prescriptions written. 

The 160 prescribers that were in all 12 quar-

ters and also among the top 250 prescribers 

wrote a total of 467,534 antipsychotic pre-

scriptions. That is, among the 1,961 unique 

prescribers in Florida Medicaid that wrote at 

least one 2AP60, the 160 prescribers in this 

subgroup represent 58.4 percent of all the 

prescriptions among this population while 

just the top 13 prescribers represent 15.6 

percent of all the antipsychotic prescriptions 

written. 

 In fact, in any of the three subgroups—

prescribers present in all periods, top 250 

prescribers, and top 250 prescribers present 

in all periods—the number of 2AP60 pre-

scriptions written by the prescribers in these 

subgroups represent well over half of all the 

2AP60 prescriptions that were written by 

group’s prescribers—62.5 percent, 69.5 per-

cent, and 58.4 percent, respectively. 
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 The practice patterns for the adult sub-

groups are especially dynamic and pre-

scribers in the various subgroups were 

increasingly likely over the study period to 

write antipsychotic prescriptions for their 

patients. Moving from the all-prescribers 

category to the category of adult prescribers 

that are in all 12 quarters in Figure 2 shows 

that the mean number of antipsychotic 

prescriptions written and the number of 

patients per prescriber typically more than 

doubles overall. As the prescriber categories 

focus on more exclusive sets of prescribers, 

the mean number of antipsychotic prescrip-

tions and number of patients treated with 

antipsychotics continues to rise. Finally, for 

the Top 13 prescribers, the mean number 

of antipsychotic prescriptions written and 

mean number of patients treated with antip-

sychotics is nearly 10 times greater than the 

respective means for the all-adult prescriber 

category. Similar patterns of escalation in 

antipsychotic prescriptions and patients are 

evident among each of the UPMI measures 

although the magnitude of the differences is 

not as large. 

  Child Antipsychotic UPMI Patterns  

 Figure  3 reports the means and total num-

bers of antipsychotic prescriptions and total 

numbers of patients on 2AP60, 3AP60, 

and 2AP90 for the child Medicaid popula-

tion again broken out by fi ve groups of pre-

scribers for 12 quarters over the Q3-2007 

to Q2-2010 timeframe. For children, the 

fi ve groups of antipsychotic prescribers are: 

(1) All Prescribers (TOTCAPP), (2) Pre-

scribers Present in All Periods (CAP-

PALL12), (3) Top 100 Prescribers (TOP100), 

(4) Top 100 Prescribers Present in All Peri-

ods (TOP100ALL12), and (5) Top 13 pre-

scribers (TOP13). 

 There were far fewer Medicaid prescribers 

that wrote a prescription for a child during the 

three-year period. Only 501 unique child pre-

scribers wrote an antipsychotic prescription 

that hit at least one UPMI in one or more of 

the 12 quarters. Compared to adult prescrib-

ers that hit a UPMI, the number of child pre-

scribers represent about a quarter of the adult 

prescribers (1,961). Typically, the number of 

child Medicaid prescribers to hit these three 

UPMIs averaged between 150 prescribers and 

200 prescribers per quarter. The number of 

unique child Medicaid prescribers that were 

in all 12 quarters falls to just 37 prescribers 

while only 32 unique child prescribers were 

in all 12 quarters and were also among the top 

100 antipsychotic child prescribers. 

 Similar to the adult Medicaid prescribers, 

there is also extensive variation among child 

prescribers who wrote at least one antipsy-

chotic prescription to hit a UPMI during the 

three years. As shown in Figure 3, the typical 

child prescriber averaged 78 antipsychotic 

prescriptions for 32 children. The top child 

antipsychotic prescriber wrote 3,056 antip-

sychotic prescriptions (not shown) for 1,174 

children over the 3-year period. Of these 

children, 114 children received 694 antipsy-

chotic prescriptions that lasted 60 days while 

112 children received 585 antipsychotic pre-

scriptions for 90 days. Of the 501 unique 

child prescribers in the three-year period 

that had written a 2AP60 prescription, 146 

(29.1 percent) appeared just one time in the 

12 quarters and 81 prescribers appeared just 

twice (16.2 percent). These 227 low-volume 

prescribers, who appeared two times or 

fewer during the three years (representing 

45.3 percent of all child the prescribers), and 

whose patients hit the UPMI, averaged 5.7 

2AP60 prescriptions for 1.3 children for the 

12-quarter period. 
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 The total number of prescriptions writ-

ten by the child prescribers was 162,483 

prescriptions. Over the 12 quarters, the 

total number of antipsychotic prescriptions 

declined 6.8 percent, from 13,286 prescrip-

tions in the fi rst quarter of 2007 to 12,378 

prescriptions in the 2nd quarter of 2010. The 

largest numbers of prescriptions, 14,912 

were written in the 4th quarter of 2009. 

 Of the 501 child prescribers in Figure 3, 

the top 100 child prescribers wrote 122,244 

antipsychotic prescriptions or 75.2 percent 

of all antipsychotic prescriptions. For the 

top 100 child prescriber subgroup and the 

child subgroup with the top 100 prescribers 

that were in all 12 periods in Figure 3, their 

shares of the total prescriptions dropped to 

35.6 percent and 34.7 percent, respectively. 

The shares of antipsychotic prescriptions for 

these two subgroups are substantially lower 

than the corresponding shares in Figure 2 

for the top 250 adult prescribers and top 250 

adult prescribers present in all periods—69.5 

percent and 58.4 percent, respectively. Thus, 

while the top 250 adult prescribers and top 

100 child prescriber categories both rep-

resent approximately 75 percent of all the 

prescriptions written by prescribers who hit 

the UPPMI database, those adult prescrib-

ers present in all periods or those adult pre-

scribers present in all periods and among the 

top adult prescribers have nearly twice the 

impact on the overall number of prescrip-

tions and patients as their child counterparts. 

 Unlike the substantial increases in antip-

sychotic prescriptions and patients in the 

adult subgroups, the practice patterns for the 

child subgroups are much less dynamic. The 

difference between the number of antipsy-

chotic prescriptions and patients in the all 

child prescriber category and the top 13 sub-

group is only a 2-3 fold difference compared 

to the nearly 10-fold difference found in the 

adult top 13 subgroup. 

  Costs of Antipsychotic Prescription 
and Role of Top Prescribers  

 Figure  4 reports the costs of drugs and 

antipsychotic drugs by quarter in Florida 

for the period Q1-2009 thru Q2-2010 and 

calculates the overall prescription costs and 

share of prescription costs that is attributable 

to antipsychotic prescriptions for the Top 

13 prescribers. Overall, for the six-quarter 

period, antipsychotic drugs represented 51.7 

percent of all Florida Medicaid behavioral 

drug expenditures although they accounted 

for only 22.6 percent of antipsychotic pre-

scriptions. Of note, although antipsychotic 

expenditures have grown 5.2 percent during 

this period, the total cost share attributable 

to antipsychotic prescriptions in the Florida 

Medicaid program has declined 7.2 percent. 

 For the Top 13 prescribers, the overall costs 

of their behavioral health prescriptions aver-

aged between $6 million and $7 million per 

quarter while their antipsychotic payments 

were between $4 million and $5 million per 

quarter. Overall, these Top 13 prescribers 

represented 13 percent of all Florida Medic-

aid drug payments, and they peaked at 14.2 

percent of all drug payments in fourth quar-

ter 2009. As a share of their Medicaid pay-

ments, 72.2 percent of their reimbursement 

was for antipsychotic prescriptions. 

  Discussion  

 This rapid growth in the use of antipsy-

chotic medications and their related costs 

has resulted in states developing programs 

to measure, monitor, and ensure their ben-

efi cial relevance to program populations. 

One such program, MDTMP, developed in 
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the state of Florida has adopted an evidence-

based approach to identify indicators of unu-

sual psychotherapeutic medication and track 

their patterns of treatment and costs in Med-

icaid patients over a three-year period. This 

study reports on the prescriber prescription 

and cost patterns for adults and children for 

various groups of practitioners using three 

UPMI measures: two antipsychotics for 

60 days (2AP60), three antipsychotics for 

60 days (3AP60), and two antipsychotics 

for 90 days or longer (2AP90). We framed 

the study by addressing three questions. 

 First, we asked what were the overall 

trends of Florida Medicaid prescriptions, 

prescribers, and patients and their costs for 

the four-year period July 2006 through June 

2010. For adults and children in the Florida 

Medicaid program the total numbers of antip-

sychotic prescriptions has increased dra-

matically, jumping 30.4 percent between FY 

2006/07 and FY 2009/10; with the increase 

for adult prescriptions at 19.3 percent, while 

for children the increase was 72.4 percent. 

Corresponding to the increase in the number 

of prescriptions is a substantial increase in 

the costs of behavioral prescriptions. Over-

all behavioral drug costs increased by 32.1 

percent to $330 million in FY 2009/10 with 

the costs for adults growing 21.8 percent 

over the four-year period while, for children, 

behavioral drug costs grew 54.7 percent. 

 A second question we raised related to the 

antipsychotic prescribing patterns of Florida 

Medicaid prescribers who have written one 

or more unusual psychotherapeutic medica-

tion indicator (UPMI) prescriptions for an 

adult or a child. In particular, we focused on 

the infl uence of smaller subgroups among 

these prescribers: prescribers who appeared 

in every quarter, the top 250 adult prescribers 

and top 100 child prescribers, and the overall 

impact of a small number of prescribers, that 

is, the top 13 prescribers in 2009. There are a 

number of fi ndings to be noted. 

 There is a large disparity between the 

numbers of potential prescribers in the state 

of Florida and the number of prescribers that 

hit a UPMI. There were 2,462 unique adult 

and child AAP prescribers in our study dur-

ing FY 2009/2010 representing 5.2 percent 

of the 47,780 Florida Medicaid prescribers in 

Figure 1. However, as we show in Figure 5 , 

focusing on just the top 350 adult and child 

prescribers (top 250 adults and top100 child 

prescribers) in the Florida Medicaid program 

that hit a UPMI, compared to all the pre-

scribers that hit a UPMI, these 350 prescrib-

ers represented less than 1 percent of total 

state Medicaid prescribers but together these 

350 prescribers accounted for 74.5 percent 

of the total prescriptions and 73.8 percent of 

the total patients written by this group; 69.1 

percent of the prescriptions and 68.1 percent 

of the patients that hit 2AP60 edits; 79.1 per-

cent of the prescriptions and 77.3 percent of 

the patients that hit 3AP60 edits; and 72.0 

percent of the prescriptions and 70.9 percent 

of the patients that hit 2AP90 edits. 

 This disparity is not as evident among 

children prescribers. As shown in Figure 5, 

the children prescribers contribute a rela-

tively small share of this percentage. Just the 

100 top child prescribers accounted for 17 

percent of the total prescriptions and 19 per-

cent of the total patients in our population; 

9.8 percent of the prescriptions and 10 per-

cent of the patients that hit 2AP60 edits; 4.9 

percent of the prescriptions and 5.1 percent 

of the patients that hit 3AP60 edits; and 8.1 

percent of the prescriptions and 8.6 percent 

of the patients that hit 2AP90 edits. 

 The substantial impact resulting from just a 

few top prescribers is also evident in Figure 5. 
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Just focusing on the top 13 prescribers for 

both prescriptions and patients, we see that 

they represent between 11.7 percent and 21.6 

percent of all the UPMIs prescriptions and 

patients among the 2,462 Medicaid prescrib-

ers that hit a UPMI edit. For these top 13 

prescribers, their overall prescriptions and 

patients represent 13.9 percent and 13.5 per-

cent, respectively, of all the prescriptions and 

patients aggregated in this three-year period. 

 Thus, for these subgroups of Florida Med-

icaid prescribers, we fi nd, in general, that 

the top 350 prescribers account for nearly 

75 percent of the UPMIs while the top 250 

adults roughly account for 60 percent of the 

UPMIs. For the top 13 adult and children 

subgroup and the top 13 adult subgroup, this 

infl uence, in general, drops to the 11 per-

cent–13 percent range. 

 The extent of the UPMI impact for the 

top children prescribers appears to be much 

smaller than the infl uence attributable to the 

top adult prescribers. These fi ndings would 

suggest that a strategy to monitor and ensure 

patient safety as well as prescribing patterns 

that targets a relatively small number of aber-

rant Medicaid providers could have a substan-

tial cost savings for the Medicaid program. 

However, the potential cost benefi t from such 

a strategy would appear to be much greater if 

it were targeted on the top adult prescribers 

than the top children prescribers. 

 Our fi nal question focused on the costs of 

antipsychotics, and we analyzed the share of 

total Medicaid drug expenditures in Florida 

for the 6 quarter period—Q1-2009 through 

Q2-2010—that is attributable to antipsy-

chotic drugs, and that share is attributable 

to the top 13 prescribers. Our fi ndings indi-

cate that the top 13 prescribers accounted 

for more than $38 million in Medicaid pre-

scriptions over this period, of which nearly 

$28 million (72.2 percent) was for antipsy-

chotic prescriptions. Overall, these 13 top 

prescribers accounted for 13 percent of the 

total spent on antipsychotics by the Florida 

Medicaid program and 9.3 percent of the 

total expenditure by the state for all drugs. 

 The identifi cation of high-cost practice 

patterns has been termed “cost-intensive 

providers.” A recent study published in the 

 Journal of Occupational and Environmen-
tal Medicine , in which researchers analyzed 

fi ve years of claims data from the Louisiana 

Workers’ Compensation Corporation from 

1998 to 2002, found that a small group of 

physicians—only 3.7 percent—accounted 

for more than 72 percent of the workers’ 

compensation costs. The authors referred 

to physicians in this group as cost-intensive 

providers, and they suggested that an exami-

nation of practice patterns could have a pro-

found impact on overall costs. 41    

 It is important to acknowledge that most 

physicians practice prudently but prescribers 

who engage in cost-intensive practices need 

to be scrutinized. As we continue to debate 

the nation’s health care system and look for 

cost savings, it is important to analyze how 

practice patterns drive costs before we can 

effectively improve or reform the system. 

Moreover, as we search for ways to improve 

patient outcomes, high-volume practices 

that engage in unusual prescribing patterns 

need to be monitored and profi led. Although 

our results indicate that there generally has 

been a decline in prescriptions and patients 

that hit UPMIs over the three-year period 

in adults, for children this pattern is mixed. 

Given the growing importance of monitor-

ing and improving concurrent antipsychotic 

prescriptions for both adults and children, 

further research is needed to identify and 

implement effective interventional strategies.     
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Trend Analysis of Key 
Solvency Ratios for Health Plans 

in Medicaid Managed Care
Michael J. McCue

The focus of this article is to assess the solvency of health plans that manage Medicaid members across 
key plan traits, specifi cally Medicaid dominant or plans with more than 75 percent Medicaid members, 
and plans owned by publicly traded companies, and sponsored by health care providers. The study 
accessed National Association of Insurance Commissioners (NAIC) fi nancial data and computed key 
solvency ratios for 117 Medicaid health plans over a fi ve-year time trend from 2007 to 2011. A mean 
test compared the mean values for each year and for the entire study period on risk-based capital (RBC), 
cash-fl ow margin and debt to total capital ratios across these plan traits. For all years except 2008 
Medicaid dominant plans had a lower RBC ratio for all four out of fi ve years. Cash-fl ow margin ratio for 
Medicaid dominant plans was only lower in 2011 than non-Medicaid dominant plans. From 2007 to 
2010, debt to total capital was higher for plans owned by publicly traded companies than non-publicly 
traded companies. Given the potential for an expanding Medicaid market, Medicaid health plans have 
reduced their risk of insolvency by increasing the RBC over time and reducing their debt capital. How-
ever between 2010 and 2011 cash-fl ow margin ratio decreased by almost 180 basis points for Medicaid 
dominant plans.
Key words: Publicly traded health plans, Medicaid dominant health plans, solvency ratios, risk-based 
capital, RBC.
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Introduction

In 2011, there were more than 53 million 

Medicaid benefi ciaries in the United States, 

which represents a 21 percent increase in Med-

icaid enrollment from the pre-economic reces-

sion of 42.3 million Medicaid members in 

2007.1,2 Although the Medicaid rate of growth 

in members slowed to 4.4 percent in 2011 

compared to more than a 7 percent increase in 

the prior periods of 2009 and 2010,3 Medicaid 

is still a major cost driver of state budgets. To 

curtail this rising Medicaid cost within state 

budgets, states continue to contract with man-

aged care organizations (MCOs).

In 2010, 48 percent of Medicaid mem-

bers were enrolled in risk-based compre-

hensive MCOs. Out of 306 commercial and 

 Medicaid-only managed care plans, 163 plans 

served only the Medicaid population while 

143 plans offered not only a Medicaid prod-

uct but a commercial or Medicaid product as 

well.4 By 2011 more than half of Medicaid 

benefi ciaries were enrolled in comprehensive, 

full-service MCOs.5 With the onset of the 

Affordable Care Act (ACA) in 2014, Medic-

aid enrollment growth is expected to increase 

by 17 million by 2016.6,7,8 Under ACA, states 

are expected to expand enrollment to childless 

adults below the 138 percent federal poverty 

level as well as adult members with disabili-

ties. However, to reduce their state Medicaid 

budgets, 32 states are currently moving ahead 

before ACA and enrolling children with spe-

cial needs in managed care programs while 

33 states are enrolling adults with disabilities.9 
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Given the lack of experience in managing this 

high-cost population, MCOs are expected to 

face greater fi nancial risk in controlling the 

medical claims of this new population.

Several prior studies10,11 analyzed the 

fi nancial performance of Medicaid plans but 

focused on the fi nancial performance, spe-

cifi cally the medical loss ratio, administra-

tive cost ratio, and operating margin ratio of 

the Medicaid line of business, rather than key 

solvency ratios. Analyzing the fi nancial per-

formance of Medicaid dominant plans and 

the plan traits of Medicaid plans, a recent 

study by McCue12 found that plans with more 

than 75 percent of their enrollment in Med-

icaid had a higher Medicaid operating profi t 

margin than plans that were multi-product 

plans. In addition, the study found that Med-

icaid plans owned by publicly traded compa-

nies and sponsored by health care providers 

did not earn higher Medicaid operating profi t 

margins than their counterparts. However, 

an earlier study by Hurley et al.,13 found a 

higher operating profi t margin ratio for the 

Medicaid plans owned by publicly traded 

companies.

In contrast to these prior studies, the primary 

aim of this study is to analyze over time the 

fi nancial solvency ratios of Medicaid health 

plans, which are computed from the fi nancial 

accounts for the entire health plan. A second-

ary aim of the study is exploratory in nature 

and conducts a descriptive analysis of these 

solvency measures by key plan traits. These 

plan traits relate to the percentage of Med-

icaid members enrolled as well as plan own-

ership traits, which include plans owned by 

publicly traded companies and sponsored by 

health care providers. Financial data of these 

plans are accessed from the 2011 Five Year 

Historical Data form from the National Asso-

ciation of Insurance Commissioners (NAIC) 

annual statements, which provides key fi nan-

cial accounts to compute the solvency ratios for 

2007 to 2011.14 In terms of research questions, 

the study will address whether Medicaid plans 

with certain traits are fi nancially sound and will 

avoid any risk of insolvency. Other research-

related questions include: Are health plans that 

serve primarily the Medicaid line of business 

fi nancially sound? Are health plans sponsored 

by health care providers fi nancially sound? 

Methodology

CMS Medicaid Managed Care Enrollment 

Report for 2011 lists 332 at-risk-based man-

aged care plans. However, in reviewing the 

list, the study found only 238 comprehensive, 

full-service, at-risk Medicaid health plans.15 

Financial data to compute solvency ratios 

for the health plans were accessed from the 

annual statements from the National Asso-

ciation of Insurance Commissioners (NAIC). 

Forty-four Medicaid managed care health 

plans from three states (Arizona, California, 

and Oregon) did not report data to NAIC and 

were excluded from the analysis. In addi-

tion, in the state of New York there were 

nine health plans that do not report data to 

NAIC and only reported the data to the state’s 

Department of Insurance or Department of 

Health. From NAIC data, 185 comprehen-

sive, full-service health plans were identifi ed. 

The study was only able to collect solvency 

data for all fi ve years for 117 health care 

plans that offered a Medicaid Managed Care 

Product and had ratio values within the 5th 

and 95th percentiles.16 These outlier / missing 

value plans were either smaller membership 

or startup plans, or both, which contributes 

to a greater variability in fi nancial ratios. 

As a result of these exclusions of plans, the 

fi nal sample may not be representative of all 
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Medicaid health plans, since they exclude 

plans from the states of Arizona, California, 

and Oregon as well as smaller start-up plans. 

Health plan organizational and enrollment 

data were analyzed to categorize the three 

plan traits: Medicaid dominant status, pub-

licly traded status, and provider-sponsored 

status. Using the prior studies of Felt-Lisk and 

Yang;17 Hurley et al.,18 and McCue,19 Medic-

aid dominant status was defi ned as plans with 

75 percent or more of their total membership 

in Medicaid. For Medicaid dominant status, 

51 percent of the 117 plans were categorized 

as Medicaid dominant plans while 49 percent 

were multi-product plans.

Publicly traded status was defi ned as plans 

that were owned and operated as a subsidiary 

of a publicly traded managed care company 

while plans that were non-publicly traded rep-

resented private for-profi t or nonprofi t plans. 

For publicly traded status, 47 percent of the 117 

plans were publicly traded and 53 percent were 

non-publicly traded plans. Provider-sponsored 

status was defi ned as plans that were spon-

sored, affi liated, or owned by hospitals, health 

care systems, or medical clinics. Plans that did 

not fall within this defi nition were defi ned as 

non-provider-sponsored plans.20 For provider-

sponsored status, 26 percent of the 117 plans 

were provider-sponsored plans and 74 percent 

were non-provider-sponsored plans.

The study analyzed three key solvency 

ratios: risk-based capital (RBC) ratio, cash-

fl ow margin, and total debt to total adjusted 

capital.21 The RBC is the primary ratio ana-

lyzed by state insurance examiners and is 

defi ned as the health plan’s total adjusted cap-

ital divided by its authorized control capital or 

minimum capital level.22 The authorized con-

trol capital is based on a formula of risk factors 

related to the insurance contracts, investment 

portfolio, and other business services of the 

health plan.23 For example if a health plan’s 

total adjusted capital drops to 200 percent of 

the authorized control capital, the health plan 

must report to the state regulators what cor-

rective action it is taking to improve the ratio. 

Conversely if the health plan’s total adjusted 

capital is less than 100 percent of the adjusted 

capital, the state regulators may take control 

of the health plan. Overall, the higher the 

health plan’s RBC ratio the greater likelihood 

the plan will avoid bankruptcy and improve its 

fi nancial fl exibility to expand its market share 

and invest in assets, such as information tech-

nology, to support its membership growth.

One weakness of the RBC ratio is that it 

represents the fi nancial condition at a fi xed 

point in time and does not measure the oper-

ational funds required by the health plan to 

pay claims and replenish its capital position. 

In the case of the state of California’s Depart-

ment of Managed Care, the cash fl ow of the 

health plan also is used to assess the solvency 

of state health plans over time.24 Therefore, 

for this study, the cash-fl ow margin ratio, 

which is defi ned as the cash fl ow from opera-

tions as percentage of total revenues, is 

measured. This advantage of this ratio is that 

it accounts for all sources of capital, specifi -

cally operating profi ts, investment income, 

and capital gains, and adjusts for the cash-

fl ow changes occurring from changes in cur-

rent assets and current liabilities each year.

Finally, the study will measure the other 

source of capital, which is debt capital, and 

analyze the health plan’s trend in utilizing 

this source of capital over time. The fi nan-

cial ratio is defi ned as debt to total adjusted 

capital ratio.25 Health plans increasing their 

use of debt can raise their fi nancial risk and 

increase likelihood of insolvency. 

These three fi nancial ratios account for 

all lines of business within the health plan 
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entity. For example if the Medicaid plan 

offers commercial insurance the cash-fl ow 

margin ratio measures the cash fl ows gener-

ated from both the Medicaid and commer-

cial lines of business. The study conducted a 

t-test to assess any mean differences among 

plan characteristics and Medicaid domi-

nance for each year as well as the average 

value for all fi ve annual periods.

Results

Figure 1 presents RBC ratio fi ndings across 

the three main plan traits. For the Medicaid 

dominant plans the lowest RBC ratio for both 

categories occurred in 2009, which was dur-

ing the height of the credit crisis when returns 

on most security investments were negative. 

However, after 2009, the Medicaid dominant 

plans’ total adjusted capital increased from an 

average of 3.99 times their authorized control 

capital in 2009 to an average of 4.59 times their 

authorized control capital in 2011. Similarly 

the non-Medicaid dominant plans increased 

their total adjusted capital from an average of 

4.54 times their authorized capital in 2009 to 

an average of 5.41 times their authorized con-

trol capital in 2011. For all the years except 

2008, as well as the average value for the entire 

fi ve-year time frame, the Medicaid dominant 

plans’ RBC ratio was signifi cantly lower than 

non-Medicaid dominant plans.

For publicly traded status and provider-

sponsored status, there were no signifi cant 

differences over time. For publicly traded 

and non-publicly traded plans, the RBC ratio 

did decrease from 2007 to 2009 but then 

trended upward in 2010 and 2011. The same 

outcome occurred for provider-sponsored 

and non-provider sponsored plans in that 

there was an upward trend in the RBC ratio 

after 2009.

Figure 2 presents cash-fl ow margin ratio 

fi ndings across the three main plan traits. 

For Medicaid dominant status, there was 

no signifi cant difference for all the years as 

well as no difference in the average value for 

all years, except 2011. In 2011, cash-fl ow 

margin ratio was marginally signifi cantly 

lower for the Medicaid dominant plans. In 

2011 Medicaid dominant plans generated 

an average cash-fl ow margin ratio of 2.01 

percent which is signifi cantly lower than 

the average cash-fl ow margin ratio of 3.51 

percent for Non-Medicaid dominant plans. 

For the Medicaid dominant plans, their aver-

age cash-fl ow margin ratio fl uctuated over 

time. In 2007 the cash-fl ow margin ratio was 

4.23 percent but declined to 2.87 percent in 

2009. However in 2010, the average cash-

fl ow margin ratio increased to 3.89 percent. 

The trend analysis for the Non-Medicaid 

dominant plans also decreased from 4.64 

percent in 2007 to 1.88 percent in 2009. 

However since 2009, the average cash-fl ow 

margin ratio exhibited an upward trend and 

increased to 3.51 percent.

For the other two plan traits of publicly 

traded status and provider-sponsored status, 

there were only two signifi cant fi ndings. In 

2007, publicly traded plans had an average 

cash-fl ow margin ratio of 5.66 percent com-

pared to 3.34 percent for non-publicly traded 

plans. In addition, the average cash-fl ow mar-

gin for all fi ve years was signifi cantly higher 

(3.87 percent vs. 2.90 percent) for publicly 

traded plans compared to their non-publicly 

traded counterparts. However, over time, for 

publicly traded plans, the average cash-fl ow 

margin ratio had declined dramatically from 

5.66 percent in 2007 to 2.34 percent in 2011. 

Except for 2009, non-publicly traded plans’ 

average cash-fl ow margin ratio has remained 

above 3 percent for each year.
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For provider-sponsored plans, the aver-

age cash-fl ow margin ratio declined from 

4.42 percent in 2007 to 1.54 percent in 2009. 

However since 2009, the ratio was back 

above 3 percent. For non-provider-sponsored 

plans, the average cash-fl ow margin ratio has 

varied over each year and has declined from 

3.35 percent in 2010 to 2.58 percent in 2011. 

Figure 1. Mean and Standard Deviation of RBC Ratio for Medicaid Health Plans 
by Plan Traits and Time: 2007 to 2011

Medicaid Dominant Status

Medicaid Dominant n=60  Non-Medicaid Dominant n=57

Mean Std Dev Mean Std Dev

RBC 2011 4.59 1.39 5.41 2.13 *

RBC 2010 4.52 1.56 5.33 2.39 **

RBC 2009 3.99 1.64 4.54 1.89 **

RBC 2008 4.14 1.61 4.66 2.00

RBC 2007 4.05 1.61 5.15 2.36 *

All yrs 4.26 1.27 5.02 1.92 *

Publicly Traded Status

Publicly Traded n=55  Non-Publicly Traded n=62

Mean Std Dev Mean Std Dev

RBC 2011 4.90 1.57 5.07 2.04

RBC 2010 4.80 2.06 5.02 2.02

RBC 2009 4.07 1.69 4.42 1.86

RBC 2008 4.14 1.55 4.62 2.01

RBC 2007 4.39 1.70 4.76 2.36

All yrs 4.46 0.19 4.78 0.24

Provider Sponsored status

Provider-Sponsored n=86 Non-Provider-Sponsored n=31

Mean Std Dev Mean Std Dev

RBC 2011 4.69 1.72 5.10 1.86

RBC 2010 4.58 1.81 5.04 2.11

RBC 2009 4.09 1.86 4.32 1.76

RBC 2008 4.42 1.98 4.39 1.77

RBC 2007 4.34 2.07 4.67 2.08

All yrs 4.42 1.71 4.70 1.63

* signifi cant at .01 level

** signifi cant at .05 level
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Figure 3 presents Debt to Total Adjusted 

Capital ratio fi ndings across the three 

plan traits. For Medicaid dominant status, 

there was no signifi cant difference for all 

the years as well as in the average value 

for all years. Medicaid dominant plans 

Figure 2. Mean and Standard Deviation of Cash-Flow Margin Ratio for Medicaid 
Health Plans by Plan Traits and Time: 2007 to 2011 (Percentage Values)

Medicaid Dominant Status

Medicaid Dominant n=60 Non Medicaid Dominant n=57

Mean Std Dev Mean Std Dev

Cash-fl ow margin 2011 2.01 6.30 3.51 4.52 ***

Cash-fl ow margin 2010 3.89 5.79 2.97 3.93

Cash-fl ow margin 2009 2.87 4.52 1.88 4.83

Cash-fl ow margin 2008 3.28 6.50 4.36 6.21

Cash-fl ow margin 2007 4.23 6.08 4.64 7.09

All yrs 3.25 2.40 3.47 2.82

Publicly Traded Status

Publicly Traded n=55 Non-Publicly Traded n=62

Mean Std Dev Mean Std Dev

Cash-fl ow margin 2011 2.34 6.90 3.10 3.99

Cash-fl ow margin 2010 3.93 6.13 3.00 3.64

Cash-fl ow margin 2009 2.96 4.51 1.88 4.81

Cash-fl ow margin 2008 4.49 6.66 3.20 6.06

Cash-fl ow margin 2007 5.66 7.44 3.34 5.51 **

All yrs 3.87 2.71 2.90 2.44 **

Provider Sponsored status

Provider-Sponsored n=31 Non Provider-Sponsored n=86

Mean Std Dev Mean Std Dev

Cash-fl ow margin 2011 3.18 3.57 2.58 6.10

Cash-fl ow margin 2010 3.70 2.92 3.35 5.54

Cash-fl ow margin 2009 1.54 4.23 2.69 4.82

Cash-fl ow margin 2008 3.76 6.20 3.82 6.45

Cash-fl ow margin 2007 4.42 4.76 4.43 7.13

All yrs 3.32 2.82 3.37 2.54

* signifi cant at .01 level

** signifi cant at .05 level

*** signifi cant at .10 level
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have reduced their average Debt to Total 

Adjusted Capital ratio from 1.39 in 2007 

to 0.99 in 2011. Non-Medicaid dominant 

plans also lowered their average Debt to 

Total Adjusted Capital ratio over time from 

1.27 in 2008 to 1.06 in 2011.

For publicly traded status, the average 

Debt to Total Adjusted Capital ratio was 

signifi cantly higher for plans owned by pub-

licly traded companies in every year except 

2011 compared to plans not owned by pub-

licly traded companies. The average value 

for all fi ve years is also signifi cantly higher 

for publicly traded plans (1.29), compared to 

non-publicly traded plans (1.09).

For provider-sponsored status, the aver-

age Debt to Total Adjusted Capital ratio was 

signifi cantly lower for plans affi liated with 

a health care provider compared to non- 

affi liated plans for 2007 and 2008 as well as 

the average value for all fi ve years. For 2011, 

both provider-sponsored and non- provider-

sponsored plans’ Debt to Total Adjusted 

Capital ratio was slightly above one, indi-

cating an equivalent amount of debt to total 

capital. 

Discussion and Implications

The aim of this study was to assess over 

time the fi nancial solvency of health plans 

that offer Medicaid product across key 

plan traits of Medicaid dominant status, pub-

licly traded status, and provider-sponsored 

status. Under ACA, solvency measures of 

Medicaid health plans may face greater scru-

tiny as a result of expanding Medicaid by 17 

million members and improving the coor-

dination of care by CMS to enroll its 9 mil-

lion dual eligibles’ into risk-based Medicaid 

managed care programs.26 More importantly, 

fi nancial instability for health plans that 

contract with this population may occur from 

inadequate risk-adjusted rates to compensate 

for the higher medical expenses and special-

ized services of these dual eligible members 

and special needs members. In 2011, the aver-

age health plan had adequate levels of capital 

that covered at least four times the authorized 

level. The study also found in 2011 that only 

two plans had an RBC ratio below two, which 

required the health plans to take corrective 

action and fi le a report with their respective 

state insurance commissioners.

However, Medicaid dominant plans, spe-

cifi cally plans with more than 75 percent of 

their members in Medicaid, had a lower pro-

portion of adjusted capital to authorized capi-

tal than non-Medicaid dominant plans. There 

are several concerns going forward for Med-

icaid dominant plans in terms of their ability 

to restock their capital reserves. First, Med-

icaid dominant plans generated lower cash-

fl ow margin in 2011 than their counterparts, 

which means lower cash reserves to increase 

their current capital position. Second, contin-

ued state budget constraints on Medicaid may 

reduce Medicaid rates and cash fl ow for Med-

icaid dominant plans since they depend heav-

ily on the Medicaid line of business. However, 

Medicaid dominant plans owned by publicly 

traded companies or affi liated with providers 

can depend upon their parent organization to 

help fund their capital position.

The trend analysis of the RBC ratio across 

all plan traits refl ects the way the economic 

credit crisis of 2008 resulted in substantial 

realized and unrealized capital losses from 

security investments and may have contrib-

uted a substantial reduction in the RBC ratio 

in 2009 from the prior years. The Medic-

aid dominant plans had the lowest average 

RBC in 2009 with a ratio value of 3.99 while 

non-Medicaid dominant plans incurred the 
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Figure 3. Mean and Standard Deviation of Debt to Total Adjusted Capital Ratio 
for Medicaid Health Plans by Plan Traits and Time: 2007 to 2011 

Medicaid Dominant Status

Medicaid  Dominant 

n=60

Non-Medicaid Dominant 

n=57

Mean Std Dev Mean Std Dev

Debt to Total Adjusted Capital 2011 0.99 0.40 1.06 0.70

Debt to Total Adjusted Capital 2010 1.18 0.83 1.11 0.61

Debt to Total Adjusted Capital 2009 1.29 0.88 1.23 0.65

Debt to Total Adjusted Capital 2008 1.17 0.56 1.27 0.66

Debt to Total Adjusted Capital 2007 1.39 0.69 1.16 0.51

All yrs 1.20 0.48 1.16 0.51

Publicly Traded Status

Publicly Traded 

n=55

Non-Publicly Traded 

n=62

Mean Std Dev Mean Std Dev

Debt to Total Adjusted Capital 2011 1.01 0.40 1.03 0.68

Debt to Total Adjusted Capital 2010 1.29 0.86 1.02 0.57 **

Debt to Total Adjusted Capital 2009 1.42 0.84 1.12 0.68 **

Debt to Total Adjusted Capital 2008 1.38 0.72 1.07 0.45 *

Debt to Total Adjusted Capital 2007 1.36 0.66 1.20 0.58 ***

All yrs 1.29 0.52 1.09 0.45 **

Provider Sponsored status

Provider-Sponsored 

n=31

Non-Provider-Sponsored 

n=86

Mean Std Dev Mean Std Dev

Debt to Total Adjusted Capital 2011 1.05 0.76 1.01 0.48

Debt to Total Adjusted Capital 2010 1.03 0.52 1.19 0.79

Debt to Total Adjusted Capital 2009 1.18 0.85 1.29 0.75

Debt to Total Adjusted Capital 2008 1.04 0.43 1.28 0.65 **

Debt to Total Adjusted Capital 2007 1.13 0.39 1.33 0.68 ***

All yrs 1.08 0.50 1.22 0.49 ***

* signifi cant at .01 level

** signifi cant at .05 level

*** signifi cant at .10 level
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highest average RBC in 2009 with a ratio 

value of 4.54. However, in 2010 and 2011, 

the RBC ratio increased across all plan 

traits, which may have been driven by the 

improvement in investment earnings during 

this time frame for all plans. Obviously fi nd-

ings of this nature show how the RBC ratio 

of health plans may vary to the volatility of 

the security markets. Yet, for the average 

plan, the economic recession did not cause 

the RBC ratio to fall below the 200 percent 

level under the RBC for Health Organiza-

tions Model Act, which requires plans to fi le 

a report to state insurance commissioners 

on what corrective steps they plan to take to 

improve their RBC ratio.

Publicly traded plans only generated 

higher cash-fl ow margins from non-publicly 

traded plans in one annual time period, 2007 

as well as the average value for all fi ve years. 

The high variation in cash-fl ow margin may 

have impacted the ability to achieve a sig-

nifi cant outcome. However, when averaging 

this ratio over a fi ve year period, the fi nd-

ings show a higher cash-fl ow margin for the 

publicly traded plans. This outcome is some-

what expected given the fi nancial pressure 

of publicly traded companies to grow their 

cash-fl ow per share each quarter in order to 

increase their stock price.

The amount of debt relative to total 

adjusted capital had signifi cant differences 

in the publicly traded status comparison. 

Except for 2011, publicly traded plans had 

signifi cantly higher amounts of debt relative 

to total adjusted capital than non- publicly 

traded plans. It appears that health plans 

owned by publicly traded companies are 

able to take on more debt because they pos-

sess the fi nancial backing of their parent 

corporation to pay off any debt, as well as 

better access to capital. In 2010, publicly 

traded plans had 29 percent more debt than 

capital while non-publicly traded plans had 

an almost equivalent amount of debt to capi-

tal. However, by 2011, publicly traded plans 

had either paid off a portion of their debt or 

increased their capital position to achieve the 

same amount of debt to adjusted capital ratio 

as the non-publicly traded plans. Evidently 

lowering their dependency on debt capi-

tal and reducing their credit risk exposure 

because of the looming Medicaid expan-

sion from ACA may have been the impetus 

for plans owned by publicly traded plans to 

reduce this ratio. 

Future work should examine the effect of 

covering the high-cost population of dual 

eligibles on the fi nancial solvency of health 

plans. As more states expand coverage of 

this population in Medicaid managed care 

plans, these plans face greater costs, which 

may impact their ability to generate the posi-

tive cash fl ow to maintain as well as improve 

their capital position and overall solvency. 

Study Limitations

Overall, the focus of this study was a 

descriptive analysis of fi nancial solvency 

ratios with regards to specifi c Medicaid 

managed care plan traits. Empirical studies 

should follow up on this analysis by control-

ling for market (market size of the Medicaid 

population and competition among health 

plans) and policy factors (state payment 

rates and mandatory enrollment) that may 

affect the variation of these solvency ratios. 

The primary limitation of this study was the 

reduction in sample size of health plans rela-

tive to the total population of 238 full-service 

comprehensive, risk-based plans due to sev-

eral factors. First, 44 Medicaid health insur-

ers in three states (Arizona, California,    and 
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Oregon) as well as nine plans in New York 

did not submit fi nancial data to NAIC. There-

fore the fi ndings of this study cannot be gen-

eralized to these states. Second, the study 

excluded 67 plans for missing and outlier 

ratios and resulted in a fi nal sample of 117 

Medicaid health plans that reported data to 

NAIC, which represents almost 50 percent of 

the initial population of full-service, compre-

hensive Medicaid plans. The excluded plans 

with outlier ratios were primarily smaller 

membership, start-up plans. Therefore, the 

fi nal sample of 117 health plans were more 

likely large, stable Medicaid plans that have 

been serving the Medicaid market for at least 

fi ve years. In addition, the sampled Medic-

aid health plans do not represent the states 

of Arizona, California, Oregon, and, to some 

extent, New York, since not all plans in 

 New York reported data to NAIC.
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 Are Physicians Profi t or Rent Seekers? 
  Some Evidence from State Economic 

Growth Rates  
  Mary Reilly and Rexford E. Santerre  

  Previous research has debated whether physicians act as profi t- or rent-seekers. We argue that these 
two models of physician behavior can be tested by observing empirically the relationship between 
physician density and economic growth rates. A direct (inverse) relationship provides evidence for the 
profi t-seeking (rent-seeking) theory of physician behavior. We empirically examine the impact of physi-
cian density on the economic growth of all US states over the period from 1973 to 2009. The empirical 
analysis generally fi nds a statistically signifi cant and direct relationship between physician density and 
the growth of gross state product. The results are robust with respect to state- and time-fi xed effects, 
individual state time trends, and 2SLS (two-stage least squares) estimation. Thus, in support of the profi t-
seeking theory of physician behavior, the fi ndings reveal that physicians generally have a positive impact 
on the growth of the US economy.   
   JEL Codes   : I11; I10; J44  
  Key words:    Supplier-induced demand,    Roemer’s Law, rent-seeking behavior, physician behavior.  

  Introduction  

 For more than 40 years or so, economists 

have been seriously questioning the effi ciency 

implications of physician behavior. Two 

vastly different, general theories of physi-

cian behavior have emerged over those years. 

One theory treats physicians as being effi cient 

producers of medical services. As effi cient 

producers, physicians keep people healthy, 

permitting them to be productive members of 

society. Moreover, when people do get sick, 

physicians restore their health, allowing them 

to return to their previous activities more 

quickly. Empirical studies, including Gru-

baugh and Santerre, 1    Or, Wang, and Jamison, 2    

and Starfi eld  et al.,  3    have found that more phy-

sicians, particularly primary care physicians, 

are associated with better health outcomes, 

such as lower mortality rates. By keeping 

laborers healthy and working, this “profi t-

seeking” behavior of physicians contributes 

positively to the growth of an economy. 4    

The alternative theory treats physicians 

as “rent seekers” rather than profi t seek-

ers. According to this rent-seeking theory, 

physicians, particularly when they are more 

plentiful within a given geographical area, 

induce the demand for their services. This 

wasteful practice is referred to as supplier-

induced demand (SID) and is consistent 

with Roemer’s law that “a built bed is a 

fi lled bed.” In support of this rent-seeking 

theory, studies beginning with Newhouse, 5    

Evans, 6    Farley, 7    and Fuchs 8    fi nd that physi-

cians sometimes capitalize on their asym-

metric information, as compared to patients, 
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by increasing the demands for their services. 

More recently, in agreement with these 

older studies, Baicker and Chandra 9    show 

that lower health care quality and higher 

health care spending occur when specialists 

are more numerous. 10    This type of physician 

behavior may keep laborers out of work for 

longer periods than clinically necessary and 

thereby negatively impact the growth of an 

economy.

 In addition to engaging in SID, an increased 

number of physicians (and complementary 

inputs such as nurses and various types of 

therapeutic and diagnostic equipment) may 

be related to a slower-growing economy. The 

increased number means fewer individuals are 

involved in more socially productive types of 

occupations (and uses) if physicians are seek-

ing rents rather than profi ts. Simply put, too 

many physician services come at the cost of 

too few productive activities in society such 

that the growth of the economy suffers because 

of an ineffi cient overall allocation of resources. 

Thus, if physicians are rent-seekers, they con-

tribute negatively to the growth of an economy 

because of SID but also because the physicians 

and related inputs are ineffi ciently employed. 11    

 Which type of behavior dominates over 

the other at the margin is an empirical ques-

tion that previously studies have not asked 

or answered. To fi ll this gap in the literature, 

this paper empirically analyzes how the num-

ber of physicians impacts the growth of an 

economy at the state level. A panel data set of 

US states over the period from 1973 to 2009 

is used in the empirical analysis. The empiri-

cal results suggest that, for most state-year 

observations, profi t-seeking dominates over 

rent-seeking as more physicians normally 

contribute to faster economic growth. For 

a few observations, however, rent-seeking 

impulses overwhelm profi t-seeking activities. 

  Empirical Model Relating Physician 
Density to State Economic Growth  

 To isolate a causal relationship between 

the current number of physicians and state 

economic growth, the model must account 

for other factors known to infl uence the rate 

at which an economy grows. Thus, following 

the economic growth literature (for exam-

ple, Barro 12   ; Brumm 13   ; Mankiw,  et al.  14   ) we 

specify the relationship between the number 

of physicians and economic growth in the 

following manner: 

 YGR =  f (CPHYS; LGSP, PPOPGR, FPOPGR, 
EMPL, ED, SINV, SCTAX)    (1) 

 where  YGR  = growth of the state economy 

over the next few years,  CPHYS  = current 

number of physicians per 100,000 residents 

in the base year,  LGSP  = logarithm of state 

gross domestic product (or GSP) per capita in 

the base year;  PPOPGR  = population growth 

over the last few years;  FPOPGR  = popula-

tion growth over the next few years;  EMPL  = 

employment penetration rate in the base year; 

 ED  = level of education in the base year;  SINV  = 

level of state public investment spending in 

the base year; and  SCTAX  = state effective 

corporate income tax rate in the base year. 

 Like most other studies on economic 

growth, the level of GSP per capita is 

included as an independent variable in the 

estimation equation. Neoclassical growth 

theory predicts that states with initially low 

levels of GSP will grow at a faster rate than 

states with initially higher levels of GSP, 

other things being equal. According to this 

conditional convergence hypothesis, a nega-

tive coeffi cient estimate should be found on 

baseline GSP. 

The state’s population growth rate also is 

included in the estimation equation following 
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previous studies. Neoclassical growth theory 

normally predicts that an increase in the 

rate of population growth reduces the rate 

of economic growth as society shifts its 

savings from capital to children. Thus, an 

inverse relationship is expected between past 

population growth, PPOPGR, and economic 

growth. Here, we also control for future 

population growth, FPOPGR, in addition to 

past population growth. From an economet-

ric standpoint it stands to reason that more 

physicians will be drawn to areas where 

population is expected to grow. If so, failure 

to specify future population growth will bias 

the estimated coeffi cient on the current num-

ber of physicians. If faster future population 

growth refl ects more labor moving into a 

state, a positive rather than negative coeffi -

cient estimate may be found on this variable.

 The employment penetration rate captures 

the number of workers employed in the state 

economy relative to population. Control-

ling for overall employment is particularly 

important because we are interested in how 

one specifi c type of labor, physician labor, 

affects economic growth. That is, if the 

employment penetration rate is not speci-

fi ed, physician labor may capture the trend 

in overall labor over time. All other factors 

held constant, a state economy is expected 

to grow more rapidly when more labor 

resources are employed. Hence, a direct 

relationship is expected between employ-

ment penetration and economic growth. 

 Growth models also typically control for 

human capital differences across observa-

tions. For example, Barro 15    fi nds that coun-

tries starting with a higher level of educational 

attainment grow faster for a given level of 

initial gross domestic product per capita. 

Brumm 16    includes the percentage of the pop-

ulation with at least 12 years of schooling as 

a measure of human capital. Although years 

of schooling likely provide a better measure 

of human capital differences, these data are 

not available at the state level for the years 

covered by this study. Thus, we follow Hick-

man and Olney 17    and use enrollment in higher 

education as a measure of human capital. To 

directly control for size differences across 

states, these college enrollment fi gures are 

expressed on a per capita basis. 

 Munnell 18    makes the case that public 

investment spending on infrastructure should 

be included in economic growth models. 

State investment spending typically includes 

expenditures directed towards maintaining 

existing infrastructures and building new 

infrastructures. Munnell suggests including 

spending on highways as they help to effi -

ciently transport goods to market and trans-

port people to their jobs in the labor market, 

and can therefore have an impact on growing 

the economy. Expenditures on police ser-

vices may also infl uence economic growth 

as these services help to protect private prop-

erty rights. Given these considerations and 

data availability, we combine state spend-

ing on highways, police, public welfare, 

and natural resources to create a measure of 

state investment spending and express the 

combined amount in per capita terms. The 

expectation is that greater state investment 

spending enables the economy to grow more 

rapidly over the next few years. 19    

The burden of the state’s tax structure is 

also specifi ed in the estimation equation as a 

control variable (Brumm 20   ). Here, we focus 

on the effect of the state corporate income 

tax rate. According to economic theory, high 

tax rates distort the effi cient allocation of 

resources and thereby slow the growth of an 

economy. In this case, a relatively high cor-

porate income tax rate in some states may 
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create an incentive for investors to allocate 

more of their capital to businesses in states 

with lower tax rates (Harberger 21   ). If so, 

a negative coeffi cient estimate should be 

found on this state corporate income tax rate 

variable.

 The main independent variable under 

consideration is the current number of phy-

sicians per 100,000 people in the state. The 

sign of the estimated coeffi cient on this 

variable identifi es whether physicians help 

quicken (positive sign) or slow (negative 

sign) the growth of a state economy, other 

things being equal. A positive coeffi cient 

estimate on physician density refl ects that 

physicians contribute to economic growth 

by keeping people healthy and productive. 

In contrast, a negative coeffi cient estimate 

indicates demand inducement, an ineffi cient 

employment of physician and complemen-

tary medical resources, or both. 

  Sample and Data Sources  

 For each of the 50 states, economic growth, 

 YGR , is measured by the average annual 

growth rate of GSP over the next three years. 

Three-year growth rates are used to even out 

swings in the business cycle. The empirical 

analysis focuses on 11 different base years 

beginning in 1973 and ending in 2006 and 

allows for 3 base years of analysis during 

each full decade (for example, 1980, 1983, 

and 1986). The three years between the 

base years should mean that serial correla-

tion poses less of a problem because exter-

nal shocks have time to die down between 

periods. Also, the three-year period between 

observations allows more time for state 

economies to adjust to external forces such 

as an increased number of physicians. The 

entire time period under investigation begins 

in 1973 and ends in 2009 (after allowing for 

three years of economic growth) because data 

on one or a few of the variables are not avail-

able either before or after those dates. 

 GSP, measured in current dollars, and total 

employment data come from the Bureau of 

Economic Analysis. 22    Population data are 

obtained from the Bureau of the Census. 

Future and past population growth rates 

are calculated based on three years into the 

future and three years from the past. The data 

for the number of physicians per 100,000 

residents and higher education enrollment 

fi gures (both public and private) are found in 

various issues of the  Statistical Abstract of 
the United States . State investment spending 

and corporate tax rate fi gures are obtained 

from the  Book of the States . The highest 

nonfi nancial rate for each state was taken 

and then adjusted for federal deductibility. 

If for a particular year data are not available 

for either state investment spending or the 

corporate tax rate, then fi gures are interpo-

lated using the adjacent years. Descriptive 

statistics and data sources are provided in 

Figure 1  for all of the variables used in the 

estimation equations. 

  Empirical Findings Regarding 
The Impact of Physician Density 
on  Economic Growth  

Recall that the objective of this study is 

to determine whether additional physicians 

speed up or slow down the growth of a state 

economy. As such, it is crucial that other 

factors be held constant so we can isolate 

a cause-and-effect relationship between the 

current number of physicians and the future 

growth of a state economy. With that goal 

in mind, note that equation 1 holds constant 

GSP per capita, past and future population 

growth, employment penetration, level of 
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Mean Maximum Minimum Std. Dev. Data Source

Annual Growth of GSP Per Capita (%) 5.492 23.52 −9.06 3.07 1

State GSP Per Capita ($) 22,470 66,422.67 4,493.21 12,554 1

Past Population Growth 0.035 0.213 −0.054 0.035 2

Future Population Growth 0.031 0.195 −0.078 0.032 2

Employment Penetration Rate 0.554 0.742 0.371 0.066 1

Education (College Enrollment as a Percent 

of State Population)

5.32 9.16 2.67 1.01 3

Public Investment Spending Per Capita ($) 822.61 4,324.39 127.11 591.98 4

Effective State Corporate Tax Rate 0.062 0.138 0.00 0.027 4

Physicians Per 100,000 Population 199.94 462.00 90.00 62.26 3

Physician and Hospital Spending Per Capita 1,925 5,138 413 1,011 5

Dental Spending Per Capita 160 432 32 89 5

Fraction Old 0.122 0.185 0.029 0.02 2

Fraction in Poverty 0.130 0.270 0.037 0.04 2

1. Bureau of Economic Analysis

2. Bureau of the Census

3. Statistical Abstract of the United States

4. Book of the States

5. Centers for Medicare and Medicaid Studies

Figure 1. Descriptive Statistics and Data Sources

education, public investment spending, and 

the state effective corporate tax rate. How-

ever, some omitted, immeasurable factors 

may infl uence both the current number of 

physicians per capita and future growth of a 

state economy. If so, this unobservable het-

erogeneity may result in endogeneity bias 

and thus, at best, we can only draw infer-

ences about association among and not cau-

sation between the number of physicians and 

state economic growth.

 Given this potential endogeneity prob-

lem, all specifi cations involving equation 1 

include state- and time-fi xed effects. Speci-

fi cation of the state-fi xed effects helps to 

control for any time-invariant omitted vari-

ables, such as political institutions, that may 

infl uence why some states grow quickly and 

others do not. The time-fi xed effects control 

for common factors infl uencing economic 

growth that all states face over time such as 

new technologies. In another specifi cation, 

individual state time trends are also included 

in the estimation equation such that each 

state is allowed to have its own growth rate 

over time. The individual state time trends 

should capture any omitted variables trend-

ing over time that simultaneously infl uence 

both the number of physicians and rate of 

state economic growth. 

In yet another specifi cation, equation 1 is 

estimated using the two-stage least square 

(2SLS) procedure along with both fi xed 

effects and the individual state time trends. 
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2SLS estimation seems particularly impor-

tant because physicians may be drawn to 

states with greater growth potential due 

to potentially more output to redistribute 

to themselves. Or it might be the case that 

physicians are naturally drawn to states with 

either worsening or improving population 

health over time. Population health is diffi -

cult, at best, to measure.

 As an instrumental variable in the 2SLS 

analysis, we use the physician-to- population 

ratio three years prior. Several studies, 

including Evans, Froeb and Werden, 23    

Davis, 24    and Bates, Hilliard, and Santerre, 25    

have used a lagged measure of market struc-

ture as an instrument. Also, it is generally 

agreed that lagged values of the suspected 

endogenous variable often serve as good 

instruments when serial correlation can be 

ruled out (Maddala 26    and Kennedy 27   ). In the 

forthcoming estimations, all standard errors 

are clustered at the state level when estimat-

ing the various regression equations. Clus-

tering makes standard errors fully robust 

against arbitrary heteroskedasticity and 

serial correlation (Wooldridge 28   ). 

 Murray 29    notes that analysts sometimes 

use long lags of potential instruments on the 

basis that longer lags reduce any correlation 

between the instrument and the disturbances 

in the error term of the original ordinary 

least squares (OLS) regression equation. 

However, he points out that more distant lags 

are also more likely to be weakly correlated 

with the troublesome suspected endogenous 

variable. Given this trade-off, the three-year 

lagged value of the physician-to-population 

ratio seems to be appropriate. 30    

 Figure 2  shows the multiple regression 

results associated with a linear relationship 

between the current number of physicians 

and future economic growth. The fi rst column 

in the table shows the independent variables 

and the specifi cations for each equation (such 

as the inclusion of state-fi xed effects). The 

second column in Figure 2 shows the results 

of the basic OLS model with state- and time-

fi xed effects. About 73 percent of the varia-

tion in economic growth can be attributed to 

the factors included in the model. According 

to the regression results, the current number 

of physicians per capita has a direct effect 

on the future growth of GSP. Its estimated 

coeffi cient is statistically signifi cant at the 

one percent level. This fi nding implies that 

physicians contribute positively to economic 

growth at the margin. Specifi cally, if the num-

ber of physicians increases by one more per 

100,000 people, the rate of economic growth 

increases by 0.029 percentage points. This 

result lends support for the profi t- seeking 

theory of physician behavior. 

 The third column in Figure 2 shows the 

results of the second OLS model. Unlike the 

fi rst model, this equation also includes an 

individual time trend for each state. Nearly 

80 percent of the variation in economic 

growth is now explained by the model. The 

current number of physicians is again found 

to have a positive and statistically signifi cant 

effect on the future growth of GSP. The point 

estimate of 0.049 suggests an even larger 

effect of physicians on economic growth 

than the one shown in column 2, although 

it is slightly less precisely estimated. The 

fourth column in Figure 2 reports the results 

from the 2SLS model that also includes 

state- and time-fi xed effects and individual 

state time trends. Once again, current physi-

cian density is found to have a positive effect 

on the future growth of GSP with an esti-

mated coeffi cient of 0.064. However, com-

pared to the fi rst two regression models, its 

coeffi cient is even less precisely estimated. 
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In terms of the control variables, GSP per 

capita is shown to have an inverse and statisti-

cally signifi cant effect on economic growth, 

which is in support of the convergence 

hypothesis as explained above. The estimated 

coeffi cients on the past and future population 

growth rates are statistically signifi cant and 

are negative and positive, respectively. The 

former is expected whereas the latter likely 

implies that future population growth is infl u-

enced by the migration of laborers. As antici-

pated, a direct relation is found between the 

employment penetration rate and economic 

growth. In contrast, both education and state 

investment spending are not found to have a 

direct and statistically signifi cant effect on 

Dependent Variable: Average rate of GSP Growth Per Capita over 

the Next 3 Years

Independent Variables

Estimated Coefficient

(t-statistic)

Constant 146.088***

(12.16)

170.797***

(6.30)

159.904***

(5.35)

Physicians Per 100,000 Population 0.029***

(3.85)

0.049***

(3.03)

0.064**

(2.14)

GSP Per Capita −15.268***

(−11.98)

−26.068***

(−18.54)

−25.900***

(−18.19)

Past Population Growth −12.394***

(3.07)

−15.266***

(3.90)

−15.111***

(3.86)

Future Population Growth 35.383***

(89.10)

30.528***

(8.31)

29.992***

(7.95)

Employment Penetration Rate 17.183***

(2.99)

48.841***

(6.45)

47.930***

(6.32)

Education −0.032

(−0.13)

−0.056

(−0.19)

−0.027

(0.09)

Public Investment Spending −0.002***

(−3.92)

−0.001

(−1.37)

−0.001

(−1.53)

Effective State Corporate Tax Rate −12.055

(−1.09)

−23.048*

(−1.95)

−24.479**

(−2.04)

Time Fixed Effects Yes Yes Yes

State Fixed Effects Yes Yes Yes

Individual State Time Trends No Yes Yes

Two-Stage Least Squares No No Yes

Adjusted R2 0.732 0.798 0.797

Number of Observations 550 550 550

1. One, two, and three asterisks indicate statistical signifi cance at the 10, 5, and 1, percent levels, respectively.

2. Standard errors clustered at the state level.

Figure 2. Multiple Regression Results for a Linear Relationship Between Number 
of Physicians and Economic Growth, 1973–2009
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economic growth, likely because of the way 

these variables are crudely measured. 31    Lastly, 

the effective state corporate tax rate is shown 

to have a negative and statistically signifi cant 

effect on economic growth in the latter two 

specifi cations, as economic theory predicts.

The less-precisely estimated coeffi cient 

on the physician-to-population ratio in the 

fourth column of Figure 2, and consideration 

of the Magee 32    curve, motivated us to experi-

ment with a nonlinear relationship. 33     Figure 3 

 shows the multiple regression results for a 

Dependent Variable: Average GSP Growth Per Capita over 

the Next 3 Years

Independent Variables

Estimated Coefficient

(t-statistic)

Constant 24.191

(0.41)

−134.243

(−1.51)

Physicians Per 100,000 

Population

0.138***

(3.86)

0.256***

(3.99)

(Physicians Per 100,000 

Population)2

−0.0002***

(−2.70)

−0.0004***

(−3.96)

GSP Per Capita −25.711***

(−19.05)

−24.970***

(−17.40)

Past Population Growth −15.125***

(3.96)

−14.604***

(3.69)

Future Population Growth 28.776***

(7.99)

25.850***

(6.65)

Employment Penetration Rate 46.100***

(6.24)

41.344***

(5.29)

Education −0.185

(−0.64)

−0.227

(−0.77)

Public Investment Spending −0.001

(−1.02)

−0.001

(−1.12)

Effective State Corporate Tax Rate −23.217**

(−2.04)

−26.997**

(−2.25)

Time Fixed Effects Yes Yes

State Fixed Effects Yes Yes

Individual State Time Trends Yes Yes

Two-Stage Least Squares No Yes

Adjusted R2 0.803 0.793

Number of Observations 550 550

1. One, two, and three asterisks indicate statistical signifi cance at the 10, 5, and 1 percent levels, respectively.

2. Standard errors clustered at the state level.

Figure 3. Multiple Regression Results for a Non-Linear Relationship Between 
Number of Physicians and Economic Growth, 1973–2009
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nonlinear relationship between the number 

of physicians and economic growth. The sec-

ond column shows the OLS model with both 

fi xed effects and individual state time trends. 

Note that the coeffi cient estimate on the lin-

ear term is positive and the coeffi cient esti-

mate on the squared term is negative. This 

means that the number of physicians per cap-

ita has an inverted-U effect on the rate of eco-

nomic growth. This inverted U-effect shows 

up even under 2SLS estimation as reported 

in column 3. 34    In both cases, the results for 

the control variables remain qualitatively 

unchanged from the previous results.

 By taking the fi rst derivative of the esti-

mated equations in Figure 3 and setting the 

resulting expression equal to zero, we can 

determine the current physician density at 

which economic growth begins to slow. 

The calculated threshold points indicate that 

only a relatively few state-year observations 

contribute to the downward portion of the 

economic growth curves as refl ected in the 

estimated nonlinear relationships. Interest-

ingly, the relevant states are all located in 

northeastern US: Connecticut, Maryland, 

Massachusetts, and New York. We suspect 

that there is a large number of specialists 

relative to primary care physicians in these 

states. Unfortunately, we cannot directly test 

this suspicion because the necessary data on 

the number of specialists by year and state 

are unavailable to us. 

 For the most part, the multiple regression 

results indicate that economic growth shares 

a direct relationship with physician density. 

The troubling issue, however, is that physi-

cian density may still be correlated with 

another variable that is not captured by the 

included independent variables, the state 

and time fi xed effects, or the individual state 

time trends, or not completely purged by 

the 2SLS approach. If so, the observed statis-

tical relationship between physician density 

and economic growth may simply refl ect a 

spurious correlation rather than the desired 

cause and effect relationship. Thus, to help 

identify whether a cause and effect relation-

ship is being captured between physician 

density and economic growth, the following 

experiment is performed. 

 Both the profi t- and rent-seeking models 

of physician behavior predict that the chain 

of causation runs theoretically from physi-

cian density through medical care spend-

ing to economic growth rates. Under the 

profi t-seeking model, the direct relation-

ship between physician density and medical 

care spending occurs because the time costs 

associated with medical care are lower when 

more physicians are available within an area. 

In contrast the direct relationship between 

physician density and medical care spending 

under the rent-seeking model holds because 

of demand-inducement and an ineffi cient 

allocation of medical resources. The differ-

ence is that the profi t-seeking model predicts 

that medical care spending raises economic 

growth because it positively impacts health, 

whereas the rent-seeking theory suggests 

that medical care spending slows economic 

growth because of its wasteful aspect. With 

that in mind, the two links in the chain are 

examined individually: fi rst, how the num-

ber of physicians impacts medical care 

spending, and then how medical care spend-

ing infl uences economic growth. Since the 

previous analysis indicates that a direct 

relationship holds between physician den-

sity and economic growth for most of the 

state-year observations, direct relationships 

are expected both between physician den-

sity and health care spending and health care 

spending and economic growth. 35      



88 JOURNAL OF HEALTH CARE FINANCE/Fall 2013

 As a placebo test, we also examine empir-

ically how physician density impacts den-

tal spending and how dental care spending 

infl uences economic growth. Physicians 

have much less, if any, control over dental 

spending, and dental care is less likely to 

positively impact productivity than hospital 

and physician care do. Thus, a direct rela-

tionship should not be observed between 

physician density and dental care spending. 

Nor should dental care spending similarly 

impact economic growth as hospital and 

physician spending do. If similar direct rela-

tionships are detected, then an actual cause-

and-effect relationship between the number 

of physicians and economic growth remains 

doubtful. 

 Data for the different types of medical 

care spending come from the state health 

accounts at the Centers for Medicare and 

Medicaid Services. The data start in 1980 

rather than 1973 so some yearly observations 

are lost. Figures 4 and 5  show the abbreviated 

multiple regression results associated with 

these auxiliary tests. Both OLS and 2SLS 

results are reported. The three-year lagged 

counterpart for each variable is used as an 

instrument for the 2SLS procedure. In addi-

tion to state- and time-fi xed effects, individ-

ual state time trends, and the same covariates 

as before, the fraction elderly and poor are 

also included as additional control variables. 

These latter variables control for the pos-

sibility that physicians move to areas with 

greater federal funding for Medicare and 

Medicaid. 36    

As anticipated, physician density is asso-

ciated with additional spending on medi-

cal care. In particular, one more physician 

per 100,000 people is associated with $7 to 

$13 more spent on hospital and physician 

care per capita. In addition, the placebo test 

indicates that physician density is not cor-

related with dental spending. As previously 

mentioned, physicians have much less con-

trol over dental spending although they may 

Independent Variable

Estimated Coefficient 

(t-statistic)

Dependent Variable: Hospital 

and Physician Spending Per Capita

Dependent Variable: Dental 

Spending Per Capita

Physicians per 100,000 

Population

7.020***

(4.97)

13.451***

(4.70)

0.024

(0.21)

−0.058

(−0.24)

Two-Stage Least Squares No Yes No Yes

Adjusted R2 0.992 0.991 0.993 0.993

Number of Observations 450 450 450 450

1. One, two, and three asterisks indicate statistical signifi cance at the 10, 5, and 1 percent levels, respectively.

2. Standard errors clustered at the state level.

3. Fraction elderly and poor in addition to the covariates listed in Figure 3.

4. State- and time-fi xed effects and individual state time trends specifi ed in all models.

5. Three-year lagged counterpart acts as instrument in 2SLS

Figure 4. Abbreviated Multiple Regression Results for the Relationship Between Physician 
Density and the Two Types of Health Care Spending, 1980–2009
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refer patients to dental practices when they 

receive their annual checkups.

 Also as expected, the results show a direct 

relationship between the level of hospi-

tal and physician spending and economic 

growth. The estimated coeffi cients on the 

hospital and physician spending variable 

suggest that an additional $1 of spending 

raises economic growth by 0.002 to 0.005 

percentage points. In contrast, the results for 

dental care spending show an inverse rather 

than direct relationship between dental care 

spending and economic growth. Perhaps the 

additional spending on dental procedures 

pertains to cosmetic rather than curative care 

at the margin or the additional dental care 

spending comes at the cost of general-health-

restoring physician and hospital care. 37    

Multiple regression results should be 

judged not only by the soundness of the 

methodology and the credibility of the data 

but also by the plausibility of the results. If we 

look at the 2SLS point estimate in Figure 4, 

the implication is that an additional doctor 

per 100,000 people raises health care spend-

ing by $13 per capita. In the typical state 

with 5 million people, the additional doctor 

per 100,000 translates into 50 more doctors 

and about $65 million of additional spending 

on hospital and physician care. This means 

that each of those 50 additional physicians 

gain potential control over $1.3 million of 

additional hospital and physician resources 

during the year. In 1995, the midyear of 

the data used in our analysis, the United 

States spent about $562 billion on hospital 

and physician care. During that same year, 

720,000 physicians operated in the United 

States. Thus, about $780,000 of hospital and 

physician services were potentially available 

to a physician in 1995, on average. Conse-

quently, the estimated marginal hospital and 

physician cost per physician of $1.3 million 

compares favorably to the actual average 

Dependent Variable: Average GSP Growth over the Next 3 Years

Independent Variable

Estimated Coefficient

(t-statistic)

Hospital and Physician 

Spending Per Capita

0.002**

(2.33)

0.005***

(3.32)

Dental Spending 

Per Capita

−0.019*

(−1.77)

−0.057*

(−1.69)

Two-Stage Least Squares No Yes No Yes

Adjusted R2 0.702 0.714 0.699 0.727

Number of Observations 450 400 450 400

1. One, two, and three asterisks indicate statistical signifi cance at the 10, 5, and 1 percent levels, respectively.

2. Standard errors clustered at the state level.

3. Fraction elderly and poor in addition to the covariates listed in Figure 3.

4. State- and time-fi xed effects and individual state time trends specifi ed in all models.

5. Three-year lagged counterpart acts as instrument in 2SLS.

Figure 5. Abbreviated Multiple Regression Results for the Relationship Between the Two 
Types of Health Care Spending and Economic Growth, 1980–2009
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hospital and physician costs of $780,000 per 

physician in 1995. It is the case, however, 

that the margin is above the average when it 

comes to unit costs per physician.

 Similarly, the 2SLS point estimate in 

Figure 5, indicates that $1 of additional 

spending on hospital and physician care 

per capita, which amounts to $5 million in 

the typical state, raises economic growth 

by 0.005 percentage points, or from 5.492 

to 5.497 percent, on average. When applied 

to the average GSP for the sample, the 

$5 million of additional spending results in 

GSP increasing by $5.6 million in the typi-

cal state. The implied spending multiplier of 

1.12 seems reasonable. Thus, considering 

all of the results together, the fi ndings seem 

to suggest that, in general, greater physician 

density is strongly related to faster economic 

growth, which provides support for the 

profi t-seeking theory of physician behavior, 

at least on the margin. 

  Summary and Conclusions Regarding 
the Impact of Physician Density 
of Economic Growth  

 Previous research has debated whether 

physicians act as profi t- or rent-seekers at the 

margin. We argue that these two models of 

physician behavior can be tested by observ-

ing empirically the relationship between phy-

sician density and rates of economic growth. 

A direct (inverse) relationship between phy-

sician density and economic growth provides 

support for the profi t-seeking (rent-seeking) 

theory of physician behavior. We use a panel 

data set of US states over the period 1973 to 

2009 to test this hypothesis. 

 For the most part, the empirical analysis 

shows a statistically signifi cant and direct 

relationship between the current number 

of physicians per capita and future growth 

of GSP for the years tested. The results are 

robust with respect to state- and time-fi xed 

effects, individual state time trends, and 

2SLS estimation. These fi ndings thus reveal 

that physicians generally have a positive 

impact on the growth of the US economy. 

If physicians are effi cient and keep the pop-

ulation healthy, then the economy grows 

faster—which our results show is normally 

the case. 

 Before closing we should point out one 

major shortcoming of this study is that we 

could not address any differences in state 

economic growth that might arise from 

more primary care physicians versus more 

specialists in each state. Studies such as 

Starfi eld  et al.,  38    and Goodman and Grum-

bach 39    argue that primary care physicians 

are more effective than specialists at lower-

ing overall mortality rates for common con-

ditions, which may mean that primary care 

physicians are more productive than spe-

cialists in terms of economic growth. Our 

data did not allow us to distinguish among 

the two types of physicians. Although spe-

cialists may represent the marginal physi-

cians in an empirical sense, looking further 

at the effect of specialists on GDP growth 

as compared to the effect of primary care 

physicians on GDP growth may lead to dif-

ferent conclusions. Thus, examining the 

different effects of specialist and primary 

care doctors on the growth of the econ-

omy might be a fruitful extension of this 

analysis. 
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  Introduction  

 The purpose of this research was to 

explore the importance of computerized 

physician order entry (CPOE) in improv-

ing patient safety by decreasing medica-

tion errors and adverse drug events (ADEs). 

CPOE is defi ned as “the process whereby 

providers directly enter orders, making them 

more accurate and legible, receiving back 

any alerts or reminders that they would act 

on in real time and that would help reduce 

error, particularly medication errors.” 1    Half 

of medication errors occur at the stages of 

drug ordering, dose, frequency, or route. 2    

According to the Institute of Medicine, 

medical errors lead to between 44,000 and 

98,000 deaths in the United States annu-

ally. 3    Medication errors and ADEs in the 

hospital setting lead to disability and death 

in up to 6.5 percent of hospital admissions. 4    

Handwriting sometimes leads to misreading 

drugs with similar names. 

Bates  et al ., 5    have evaluated the effi cacy of 

CPOE and a team intervention in preventing 

serious medication errors in adults in a con-

trol randomized study. In their study, Bates 

 et al.,  6      enrolled all adult patients admitted to 

the Brigham and Women’s Hospital in Bos-

ton, Massachusetts, a 726-bed tertiary-care 
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hospital. Bates  et al ., 7    reported that CPOE 

decreased the rate of serious medication 

errors by more than 50 percent. Judge  et al ., 8    
investigated prescribers’ responses to alerts 

during medication ordering in a long-term 

care setting to assess the extent to which 

the alerts affected their actions. This study 

was conducted in the long-stay units of a 

large academically affi liated long-term care 

facility with four years of experience using 

CPOE. 9    Tracking alerts for potentially appro-

priate actions by the prescriber included: 

cancellation of a drug order, replacement of 

an ordered drug with another choice, change 

in dose, order for a recommended laboratory 

test, or order for a recommended additional 

drug. Alerts related to orders for Warfarin or 

central nervous system side effects were most 

likely to engender an appropriate action.

 In the area of pediatrics, Walsh  et al ., 10    

have conducted a study at Boston Medical 

Hospital. The authors aimed to determine 

whether medication errors could be reduced 

to half of the number reported in Bates  et al . 11    

Using time-series analysis, they found that 

there was a 7 percent decrease in the rate of 

serious medication errors. In Walsh  et al ., 12    

CPOE was measured in critically ill pediat-

ric patients. The authors used a commercial 

CPOE system, so there was variation in the 

results compared with the other study done 

for adults in the Bates  et al ., 13    study. Most of 

the studies in pediatrics showed signifi cant 

decline in medication errors as a result of the 

use of a CPOE system. In a systematic review, 

van Rosse  et al ., 14    evaluated the effects of 

CPOE on medication prescription errors, 

ADEs, and mortality in inpatient pediatric 

care and neonatal, pediatric, or adult intensive 

care settings. These are generally considered 

to be the most demanding and complex situa-

tions. The analysis was conducted to pool the 

outcome of measures, including medication 

prescription errors, ADEs, and the mortality 

rate. A signifi cantly decreased risk of medica-

tion prescription errors with the use of CPOE 

was found in all studies. There was an insig-

nifi cant decrease in the number of ADEs asso-

ciated with the use of CPOE. Mortality rates 

were not signifi cantly infl uenced by CPOE. 

 Koppel  et al ., 15    focused on the types of 

medication errors facilitated by CPOE. 

They tried to identify and quantify the role 

of CPOE in facilitating prescription error 

risks. The authors undertook a comprehen-

sive, mixed-methods study of CPOE-related 

factors that enhanced the risk of prescrip-

tion errors. The study was conducted at a 

major urban tertiary-care teaching hospital 

with 750 beds, 39,000 annual discharges, 

and a widely used CPOE system that was 

operational from 1997 to 2004. They found 

that the CPOE system facilitated 22 types 

of medication errors, including infl exible 

ordering formats that generated inaccurate 

orders. Therefore, clinicians and hospitals 

must attend to the errors they cause in addi-

tion to the errors they prevent.  

 In a systematic review, Wolfstadt  et al ., 16    

analyzed the relative risk reduction on ADEs 

associated with using CPOE with Clinical 

Decision Support System (CDSS). CPOE 

with CDSS contributed to a statistically sig-

nifi cant ( p   ≤  .05) decrease in ADEs in 5 of 

the 10 studies. In four studies, the authors 

reported an insignifi cant reduction in ADE 

rates. Finally, in one study, no change in 

ADE rate was found. Most of the studies 

showed a signifi cant reduction in medication 

errors and ADEs. 

The objectives of the present study were 

to determine whether (1) CPOE improved 

the quality of care by increasing patient 

safety and decreasing medication errors 
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at KFMCH of KSA and (2) CPOE helped 

physicians to reduce ADEs. The independ-

ent variable was CPOE and the depend-

ent variables were medication errors and 

ADEs. The study examined the usability of 

the CPOE system and the prescribers’ reac-

tions to alerts during drug ordering.

  Materials and Methods  

  Study Design  

 In this cross-sectional study, question-

naires were distributed to physicians who 

used the CPOE system for more than six 

months. A cross-sectional study design was 

chosen because the sample contained only 

one group. Further, the physicians were ran-

domly selected. No control group was used, 

as it was considered unethical to withhold 

the CPOE system from a department and 

unsuitable to use another hospital as a com-

parative group. After the implementation 

of the CPOE system at KFMCH, only the 

post-test of the intervention of the CPOE 

system was measured. 

  Setting  

 The study was conducted in Riyadh at 

KFMCH, which is   the largest medical com-

plex hospital in the Middle East and has four 

hospitals with a total of 1,395 beds. KFMCH 

consists of the main hospital, maternity hos-

pital, pediatric hospital, rehabilitation center, 

and primary care clinics. The rehabilitation 

center was excluded from the study because 

it was diffi cult to collect questionnaires from 

that center, as the center is working only 

twice a week. The study was conducted in 

the outpatient setting because the system 

was implemented there fi rst. The implemen-

tation of the system is ongoing in the inpa-

tient setting. 

  Sample  

 All physicians from different departments 

who used the CPOE were invited to par-

ticipate in the study. Whereas 300 question-

naires were distributed to physicians, only 

93 were returned. Therefore, the response 

rate was 31 percent. All physicians who 

used the CPOE for over six months were 

included in the study, regardless of specialty 

or years of experience at KFMCH. Interns 

were excluded from the study, as they were 

not familiar with the system. The results of 

this study can be generalized to other hospi-

tals using the same system in the same situ-

ations. The physicians were tested once, so 

testing is not an issue. 

  Research Approval  

 Research approval for the study was 

granted in July 2010 by the   external research 

review committee (ERRC), a subcom-

mittee of the Institutional Review Board 

at KFMCH. Research approval also was 

granted in September 2010 by the King Saud 

bin Abdulaziz University of Health Sciences 

research committee. 

  Data Collection  

Questionnaires were used to collect data 

for this study. Different methodologies were 

utilized to gather a suffi cient number of 

questionnaires to overcome obstacles, such 

as physicians’ limited time and availability 

and their willingness to complete the ques-

tionnaires. First, the questionnaires were 

given to the head nurses of the department 

in each area at KFMCH, including the main 

hospital, maternity hospital, pediatric hospi-

tal, and primary care clinics. A total of 100 

questionnaires were administered to each 

area. Further, the departments were visited 

twice a week in order to check the response 
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of physicians. After three months, only 34 

completed questionnaires were returned.

 To increase this number, another method 

was employed. The questionnaires were 

distributed to physicians who attended The 
First International Conference of Health 
Information Management entitled towards 
e-HIM: Current Situation and Future Direc-
tion held on November 27-28, 2010, at 

KFMCH. The conference was organized by 

the health information management depart-

ment at KFMCH. Permission was obtained 

from the conference coordinator. In addition, 

questionnaires were distributed to the physi-

cians in person, and completed assessments 

were collected. Moreover, the question-

naires were administered in person twice a 

week during visits to KFMCH until a total of 

93 were collected. Data collection began on 

August 7, 2010, and ended on December 29, 

2010. The response rate was approximately 

31 percent. 

  Data Analysis  

 Data from the questionnaires were ana-

lyzed using the Statistical Package for the 

Social Sciences (SPSS; version 18). Only 

descriptive analyses were conducted, dis-

cussed, and reported. For general practice 

information and demographic data, dif-

ferent information was collected from the 

questionnaires. 

  Instruments  

 The questionnaire was divided into three 

sections. The fi rst section was designed to 

describe the demographic data and specialty 

of the physicians. It was divided into 10 cate-

gories according to specialty: general practice 

(GP), surgeon, internal medicine (Int-Med), 

obstetrics and gynecology (OB/GYN), ear, 

nose, and throat (ENT), orthopedic (ortho), 

pediatric surgery (ped surg), pediatric, oph-

thalmology (opth), and others. The history 

of the physicians’ use of the CPOE was cat-

egorized as from 6 months to 1 year, from 

1 to 2 years, and longer than 2 years since 

the CPOE system had been implemented at 

KFMCH for longer than 2 years. Physicians’ 

experience in clinical practice was catego-

rized as from 1 to 2 years, from 2 to 5 years, 

from 5 to 10 years, and more than 10 years. 

 The second part of the questionnaire meas-

ured the usability of the CPOE (independ-

ent variable), a computer-based system for 

ordering medication that has common fea-

tures for automating the medication ordering 

process. A Likert-type instrument was used 

to assess the degree of usefulness. Other fac-

tors that can affect causality and infl uence 

the results, such as physician experience and 

specialty, were considered. The third part 

of the questionnaire measured the depend-

ent variables, which were medication errors 

( i.e. , errors during drug ordering, such as an 

inaccurate or incomplete order). Prescribers’ 

reactions to any inaccurate or incomplete 

order were assessed. Different kinds of med-

ication errors were measured, such as miss-

ing or inaccurate allergy information ( e.g ., 

an order received in a pharmacy without 

proper allergy information; improper dose/

quantity or omitted dose/quantity; improper 

or omitted frequency, that is, incorrect medi-

cation frequency prescribed or omitted), 

medication duplication ( e.g. , two or more 

medications in the same therapeutic class), 

drug/drug interaction ( e.g. , a medication 

prescribed with a potential interaction), and 

illegible order, that is, unreadable handwrit-

ing that makes transcription diffi cult. 

 All types of medication errors mentioned 

above were placed in one group. In addition, 

the frequency of prescribers’ reactions to 
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alerts was measured. The second dependent 

variable was ADEs ( i.e. , injury as a result 

of medication use). The frequency of ADEs 

was also measured. Other factors that might 

affect the study results were history, length 

of time since the system was implemented 

in the hospital, physician experience, and 

length of time that they have been using the 

system. Testing was not an issue because the 

participants were tested once. 

  Results and Discussion  

  Demographic Analyses  

Respondents were divided into ten cat-

egories according to their specialty. The 

descriptive statistics collected from the 

questionnaires showed that the majority 

of the respondents were from pediatrics, 

OB/GYN, and “other” (a few physicians 

reported their specialties: cardiology, anes-

thesiology, intensive care, dentistry, endo-

crinology, family and community medicine, 

and oncology; some of them did not mention 

the specialties). Results showed that the most 

frequently reported specialty was “other.” 

However, 6.45 percent were in GP, 7.52 per-

cent were in surgery, 2.15 percent were in 

int-med, 10.75 percent were in OB/GYN, 

4.3 percent were in ENT, 1.07 percent were 

in opth, 5.37 percent were in ortho, 29.03 

percent were in “other,” 5.37 percent were 

in ped surg, and 27.95 percent were in pedi-

atrics (see Figure 1 ). Results also showed 

that 26 percent of the physicians had used 

the CPOE for 6 months to 1 year, 33 percent 

had used it from 1 to 2 years, and 41 percent 

had used it for longer than 2 years. However, 

the mean of 2.15, the standard deviation of 

0.8, and the variance of 0.65 indicated that 

there were no signifi cant differences in the 

responses to this question. Results also 

showed that 22 percent of physicians were in 

clinical practice for 5 to 10 years, 41 percent 

were in practice for longer than 10 years, 

19 percent were in practice for 2 to 5 years, 

and 18 percent were in practice from 1 to 2 

years. The standard deviation of 1.15 and 

Speciality Frequency Percent

GP 6 6.45

Surgery 7 7.52

Int-med 2 2.15

OB/GYN 10 10.75

ENT 4 4.3

Opth 1 1.07

Ortho 5 5.37

Other 27 29.03

Ped Surg 5 5.37

Pedia 26 27.95

Total 93 100.0

Figure 1. Sample Demographics Analysis
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variance of 1.33 indicated that differences 

existed in the answers to this question.

  Measuring the Usability of CPOE  

 In the second part of the questionnaires, 

the usability of CPOE was evaluated by ask-

ing each participant to select responses on a 

5-point Likert–type instrument to measure 

the performance of prescribers with regard 

to medication ordering. Figure 2  shows the 

percentage of measuring the performance, 

productivity, ease of use, complexity, lack 

of guidance, facilitation of new errors, and 

decrease in medication errors by using 

CPOE. Results as shown in Figure 2 indi-

cate that 48 percent of participants strongly 

agreed and 40 percent agreed that the CPOE 

improved their performance (mean = 1.67, 

SD = 0.77, and variance = 0.6). The percent-

age and frequency of productivity improve-

ment were measured in the same way. Results 

showed that 35.5 percent strongly agreed and 

38.7 percent agreed that CPOE showed pro-

ductivity improvement (mean = 1.92, SD = 

0.86, and variance = 0.74). This fi nding 

means that most of the respondents believed 

that CPOE increased their productivity. 

From the previous results, it is clear that 

CPOE increased physicians’ performance 

and productivity. 

 When asked whether the CPOE was a 

complex system, 33 percent of the respond-

ents were neutral, 29 percent disagreed, and 

19 percent agreed it was (Figure 2). Yet, 

9 percent strongly agreed and 3 percent 

strongly disagreed. Given the standard devi-

ation of 1 and variance of 1, some physicians 

did not view the CPOE system as complex. 

It is possible that they need additional train-

ing or time to learn about the system. 

 Another question was included to deter-

mine if there was a confl ict in responses 

regarding the CPOE’s complexity and to 

check if the CPOE could be used easily by 

physicians. When asked whether it was easy 

to use the system, 7 percent of the partici-

pants strongly agreed, 52 percent agreed, 23 

percent were neutral, 9 percent disagreed, 

and 1 percent strongly disagreed (Figure 2). 

However, 43 percent of the respondents 

agreed that the CPOE lacked a user guide 

during medication ordering (Figure 2). That 

is, they believed that the CPOE was not a 

complex system and could be used easily 

Percentage Agreement

Questionnaire N Missing Strongly Agree Agree Neutral Disagree Strongly Disagree

Performance 93 0 48.4% 39.8% 8.6% 3.2% 3.2%

Productivity 91 2 35.5% 38.7% 19.4% 4.3%

Complexity 93 0 9% 19% 33% 29% 3%

Ease of use 92 1 7% 52% 23% 9% 1%

Lack of guidance 92 1 12.9% 43.0% 26.9% 16.1%

Decrease in 

 medication errors 

93 0 25.8% 52.7% 11.8% 7.5% 2.2%

Creation of new errors 93 0 8.6% 46.2% 23.7% 19.4% 2.2%

Figure 2. Measuring the Usability of CPOE
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by physicians, but thought that it needed 

improvement and guidance. The most 

important question was whether the CPOE 

decreased medication errors. Of the partici-

pants, 52.7 percent agreed that it did, whereas 

25.8 percent strongly agreed as shown in 

Figure 2 (SD = 0.9, variance = 0.87). 

 The application of a new system might 

create new types of errors. In order to check 

the existence of new types of errors, the 

participants were asked if the CPOE facili-

tated new types of error. Results as shown 

in Figure 2 indicate that most physicians 

(46 percent) agreed, although 9 percent 

strongly agreed, 24 percent were neutral, 

19 percent disagreed, and 2 percent strongly 

disagreed. Therefore, after the implementa-

tion of the CPOE system, the organization 

should recognize errors and try to solve them 

to improve patient safety. 

  Measuring Prescribers’ Reactions 
to Alerts During Drug Ordering   

The CPOE is supported by the CDSS to 

help physicians in decision making during 

the drug ordering process. The third part of 

the questionnaire was important because it 

described the prescribers’ reactions to alerts 

during drug ordering. Figure 3  describes the 

valid percentage of prescribers’ reactions to 

alerts or reminders in the drug ordering pro-

cess. Results showed that, for drug allergies, 

62 percent of physicians always changed 

their medical order, whereas 18 percent often 

changed their medical order, 15 percent rarely 

changed their medical order, and 5 percent 

never changed their medical order (Figure 3). 

With regard to prescribers’ responses to alerts 

due to omitted dose or quantity, results showed 

that 35 percent of them always changed their 

medical order, 39 percent often changed their 

medical order, 19 percent rarely changed 

their medical order, and 7 percent never 

changed their medical order (Figure 3). The 

average and mode of physicians choose often 

(SD = 0.9, variance = 0.84). With regard to 

the omitted frequency, results as shown in 

Figure 3 indicate that 35 percent of the physi-

cians always changed their medical order, 32 

percent often changed their medical order, 27 

percent rarely changed their medical order, 

and 6 percent never changed their medical 

Type of Alert Always Often Rarely Never N Missing

Allergy 61.6 18.6 15.1 4.7 86 7

Omitted Dose or Quantity 34.9 38.6 19.3 7.5 83 10

Omitted Frequency 34.5 32.1 27.4 6 84 9

Medication Duplication 34.1 29.4 28.2 8.2 85 8

Drug/Drug Interaction. 38.8 25.9 24.7 10.6 85 8

Dose Range 24.7 35.8 25.9 13.6 81 12

Drug-Lab Interaction 27.2 21.0 32.1 19.8 81 12

Over-Riding Alert 24.7 14.3 40.3 20.8 77 16

Figure 3. Measuring the Valid Percentage of Prescribers’ Reactions 
to Alerts During Drug Ordering
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order. The average response was often and 

the mode was always (SD = 0.93, variance 

= 0.86). With regard to medication duplica-

tion, 34 percent of the physicians always 

changed their medical order, 30 percent 

often changed their medical order, 28 per-

cent rarely changed their medical order, and 

8 percent never changed their medical order 

(Figure 3). The average response was often 

and the mode was always (SD = 0.97, vari-

ance = 0.95).

 With regard to the drug/drug interaction 

alert, results as shown in Figure 3 indicate 

that 39 percent of physicians always changed 

their medical order, 26 percent often changed 

their medical order, 25 percent rarely 

changed their medical order, and 10 percent 

never changed their medical order. The aver-

age response was often and the mode was 

always (SD = 1, variance = 1). With regard 

to the dose range, 25 percent of physicians 

always changed their medical order, 36 

percent often changed their medical order, 

26 percent rarely changed their medical order, 

and 13 percent never changed their medical 

order (Figure 3). The average response and 

the mode was often (SD = 1, variance = 1). 

Further, 27 percent of the physicians chose 

always, 21 percent chose often, 32 percent 

chose rarely, and 13 percent chose never 

when asked if they changed their medical 

order due to drug-lab interaction as shown in 

Figure 3. The average response was often and 

the mode was rarely (SD = 1, variance = 1). 

This fi nding was expected because few drugs 

have drug-lab interactions. With regard to 

overriding alerts, 25 percent of physicians 

chose always, 14 percent chose often, 40 

percent chose rarely, and 21 percent chose 

never overriding alert. The average response 

and the mode was rarely overriding this alert 

(SD = 1, variance = 1). 

 In general, results showed 234 choices for 

always, 179 choices for often, 175 choices 

for rarely, and 74 choices for never. That is, 

more physicians always change their medi-

cal order as a result of all of the alerts. 

  General Questionnaires to Complete the 
Drug Ordering Process Safely  

 The electronic prescribing process reduced 

the medication errors related to handwritten 

prescriptions ( i.e. , transcribing). The mean 

and the mode values of the results as shown 

in Figure 4  suggests that the majority of phy-

sicians (91 percent) agreed that the system 

reduced the errors related to handwritten pre-

scriptions (SD = 0.28, variance = 0.08). After 

reviewing responses to the questions about 

whether CPOE improved their medication 

knowledge, the mean and mode values of the 

results (Figure 4) indicate that most physi-

cians (77 percent) agreed that CPOE helped 

to improve their medication knowledge (SD = 

0.4, variance = 0.2). This fi nding suggests that 

the CPOE improved physicians’ medication 

Questionnaires N Yes No

CPOE reduces the errors related to handwritten prescriptions 91 91% 9%

CPOE helps to decrease adverse drugs events (ADEs) 90 72% 28%

CPOE improves physicians’ medication knowledge 90 77% 23%

Figure 4. General Questions to Complete the Drug Ordering Process Safely
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knowledge. When asked whether they thought 

that the CPOE helped to decrease ADEs, 

most of physicians (72 percent) agreed that it 

did (SD = 0.4, variance = 0.2). 

 In summary, the results showed that the 

CPOE improved physicians’ practice by 

improving their performance and productiv-

ity. Specifi cally, 88 percent agreed that use of 

CPOE improved their performance in regard 

to medication ordering. Further, 76 percent 

agreed that the use of CPOE increased their 

productivity. Moreover, results showed that 

the CPOE system was not a complex sys-

tem for physicians, but 56 percent of the 

participants endorsed the need for additional 

training and time to learn about the system. 

Further, 64 percent of the participants agreed 

that the system was easy to use, although 

44  percent agreed that the CPOE lacked a 

user guide during medication ordering. Most 

importantly, 79 percent of the physicians 

believed that the CPOE decreased medication 

errors in drug ordering. The application of the 

new system might create new types of errors. 

Results showed that the majority of physi-

cians (55 percent) agreed that CPOE created 

new types of medication errors. Therefore, 

after implementation of the CPOE system, 

the organization should recognize and correct 

errors that may be facilitated by CPOE. 

 The CPOE was supported by the CDSS to 

help physicians in decision making during the 

drug ordering process and acts as a reminder 

during drug prescribing. Many medication 

errors can occur, such as orders received 

in a pharmacy without proper allergy   infor-

mation, improper dose strength prescribed, 

dose strength omitted, incorrect medication 

frequency prescribed, omitted medication 

frequency, medication duplication ( e.g. , two 

or more medications   in the same therapeutic 

class), drug/drug interaction ( e.g. , a medica-

tion was prescribed that had a potential   inter-

action), and illegible handwritten orders   that 

impeded transcribing. 

  Timeline  

 The study took seven months. The fi rst fi ve 

months involved the distribution and collection 

of the questionnaires, which began on August 

7, 2010, and ended on December 29, 2010. 

Ninety-three questionnaires were returned. 

The next six months were devoted to data 

entry and analysis. During the seventh month, 

the results and fi nal report were revised and 

summarized. The fi nal report was completed 

on February 29, 2011 (see Figure 5).  

  Limitations   

More accurate medication error meas-

urements could be collected using a reli-

able instrument, but it was more diffi cult 

to apply for the researcher. A quantitative 

and reliable measurement should be used to 

7 August September October November 29 December January 29 February

Data Distribution Data Collection
Data Entry 

and Analysis

Writing Results 

and Report

Phase (1) Phase (2) Phase (3) Phase (4)

Figure 5. Timeline for the Study
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gather accurate data, rather than question-

naires. However, questionnaires were used 

due to the limited resources available to the 

researcher.   Medication error measurements 

would be more accurate if other measures, 

such as assessing every medication order 

entered using the CPOE system. For exam-

ple, on a biweekly basis for six months, 

periodic electronic audit trails of all alerts 

triggered by the CDSS might be collected 

with electronic fi les of all medication-related 

actions. However, only questionnaires were 

used at this stage as a baseline, although 

other measures will be used in future studies.

  Conclusion  

 Medication errors and ADEs are major 

issues in the health care arena. In addition, 

the automation of a drug prescribing pro-

cess can decrease medication errors and 

help physicians to detect ADEs. Most phy-

sicians always change their drug prescrib-

ing order after receiving an alert from the 

CPOE system. Moreover, their decision 

supports capability, which directs physi-

cians to write a legible order. This, in turn, 

affects the quality of health care and patient 

safety. Patient safety can be improved 

through the medications’ fi ve rights: 

“ensuring the right patient, right drug, right 

time, right dose, and right route.” There-

fore, CPOE can guarantee some of these 

rights. After implementation of the CPOE 

system, attention should be paid to errors 

that might be created by the system, in 

addition to providing adequate training for 

users if necessary. 
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