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eAppendix 1. Justification for randomization 

Comprehensive care or usual care was randomly assigned because 1) it was not feasible to 

provide comprehensive care to all eligible patients with the available resources and personnel or 

to anticipate those who would benefit most; 2) random assignment was arguably the fairest 

method to determine which of these patients would be given such care; 1,2 and 3) 

nonrandomized QI studies3 would be less likely to clearly demonstrate the benefits and cost-

effectiveness needed to promote adequate payments to make comprehensive care sustainable 

and available to all patients who would benefit. Performance of a randomized trial allowed us to 

obtain the resources needed to provide comprehensive care to half of the eligible patients and 

obtain the cost-effectiveness data needed to maximize the likelihood of securing adequate 

payment to sustain the program for all eligible patients after grant funding was no longer 

available.  
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eAppendix 2. Prevention, timely diagnosis, and effective treatment of infections 

Patients with signs or symptoms of acute infections were assigned to two different waiting areas 

separated by a closed door to reduce the likelihood of transmission.  Vaccination status of 

household contacts (including home nurses and family members as well as the patients) was 

assessed, and any unvaccinated contact was offered vaccination in our clinic.  The need for 

careful hand washing was emphasized for our staff as well as for the patients and family 

members. Our Pediatric Infectious Disease (ID) specialist was available by phone at all hours to 

assist with diagnostic evaluation, interpretation of results, and administration of appropriate 

antibiotic therapy if needed for both minor and major illnesses. Particularly complex ID patients, 

such as those with cystic fibrosis, drug-resistant pathogens, or recurrent infections, were 

scheduled to be seen in clinic by our pediatric ID consultant monthly as needed.  
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eAppendix 3. Assessment of Healthcare Costs for Comprehensive and Usual Care 

    A. Clinic Costs.  

       1)  Usual care. Conventional claims-based methods were used to estimate costs in the 

offices and clinics for patients in this group.  Current Procedural Terminology (CPT) codes 

obtained from both the medical school and Medicaid claims data were used to conservatively 

identify the clinic services billed for the usual care group during the study period.  We then 

assigned costs to these codes based on the 2014 RVU-based Medicare Physician Fee 

Schedule.  

        2) Comprehensive Care The use of conventional claim-based methods was not 

considered appropriate because comprehensive care involved costs that are either 

underestimated or not included in estimates based on claims based methods. The additional 

costs include those for:  

            a) Start-up costs for the High-Risk Children’s Clinic incurred before the clinic was open 

or while there were few patients in the trial. (As the owner of the clinic facility, the Medical 

School incurred the costs for the extra clinic space and renovations in establishing the clinic and 

training the personnel to provide for patient care. These costs were included as costs from both 

the health system and medical school perspective;) 

  b) Greater time than with usual care devoted to effective coordination of care between 

primary care provider and subspecialists; 

  c) Identification each weekday of every comprehensive care patient treated in the 

emergency room or hospital and arrangement of prompt follow-up arranged; 

  d) Intensive monitoring, scrutiny, and quality improvement efforts to optimize care; 
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  e) Longer clinic visits than with usual care to assure high rapport with the parents and 

effectively evaluate and treat the medical problems of chronically ill children;  

  f) Frequent contact with patients by e-mail or phone during regular weekday hours;  

  g) Time and resources devoted to improving care outside regular working hours; 

More than 75% of the hours child is ill occur at night and on weekends and holidays. 

These are also times when limitations or frank errors in care are most likely. The improved 

outcomes and reduced costs with comprehensive care may well result largely from the features 

that improve care outside usual working hours. These include time devoted to educate parents 

about when to call clinicians, time and effort to assure the staff knows each patient and has the 

training and skills needed to determine whether or not an emergency department visit or 

hospitalization is needed; and the skills, time, and effort required to communicate clearly and 

effectively with parents, emergency room doctors, and hospital personnel. 

  h)  Higher total compensation for clinicians.  

  The above services impose more personnel hours per patient and a greater work 

burden outside regular weekday hours than with usual care. Greater skill and judgment are also 

required in making wise treatment decisions for high-risk children by phone at night and on 

weekends compared to making decision with usual care given in the clinic with the patients and 

parent(s) physically present and supervising physicians nearby. Thus, a lower patient-to staff-

ratio and higher salary per clinician are required to provide these services effectively.  

We are unable to bill for many of these services, including extended telephone discussions with 

parents or clinicians in the emergency department or hospital at night or during the day 

weekends and holidays. Thus, the true costs of comprehensive care substantially exceed those 

estimated by conventional RVU-based methods for usual care.  
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For these reasons, we chose not to use claims-based cost estimates obtained from billing data. 

Instead we tabulated the actual expenditures for establishing and operating the High-Risk 

Children’s Clinic. The following expenditures were included: office space renovation and rent; 

hiring and training costs; and the salaries, fringe benefits, and supplements for taking call 

(excluding time devoted to research and meeting grant based requirements) received by all 

personnel (including the nutritionist, social worker, and subspecialists) from the time they were 

hired.  Costs for outpatient services provided in our center but outside the High-Risk Children’s 

Clinic (such as diagnostic imaging tests, specialist services, etc.) were calculated using the 

standard RVU-based method. 

Start-up costs were designated as all such costs incurred before the end of the first year of 

enrollment.  We estimated the maintenance costs as the cost per patient-year incurred after the 

end of the 1st year of the trial, when the patient-to-nurse practitioner ratio was at least 40.  

   B. Hospital Costs. Costs for inpatient professional services provided to the trial participants 

were obtained from the medical school’s claims data and estimated using the RVU method.  In 

contrast to some medical schools, our medical school does not own the hospitals where our 

patients have been treated. The medical school is responsible for the costs of the faculty 

overseeing the care – one faculty member on service in the emergency department, the 

pediatric intensive care unit, and each pediatric floor – for our patients and receives the patient 

care revenues. Comprehensive care somewhat reduced these revenues by reducing 

admissions and ED visits. However, at least for the short run, comprehensive care would not 

have any appreciable effect during the study on the medical school’s cost as the effect on the 

census is too modest to affect the number of faculty on service.  Moreover, faculty tend to 

devote the same total time to conducting rounds, supervising the care, and teaching on these 

services regardless of census, devoting more time to individual patients when the census is 

relatively low than when it is relatively high. The costs for resident salaries are almost all 
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covered by the hospital with variable governmental support, their duty hours are fixed, and the 

effect of comprehensive care on the total inpatient work load is not enough to reduce the 

number of residents working on these services. 
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eAppendix 4. Analyses of financial effect of comprehensive care on the medical school 

 

In assessing the difference between revenues and costs (i.e. net gain or loss) with 

comprehensive care and usual care, we obtained reimbursements for all professional services 

provided to the trial participants from the medical school’s claims data and excluded grant 

awards.  Clinic costs for the two groups were computed as described above and excluded any 

research-related costs.  As shown below, comprehensive care resulted in a deficit of $6,018 

(95% CI, $5,506-$6,629) per child-year ($4,419 [95% CI, [$4,247-$4,771] per child-year 

excluding start-up costs), a deficit that is $4,759 (95% CI, $3,057-$6,031) greater than the 

deficit with usual care.   
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eAppendix 5. Secondary analysis of the financial impact of comprehensive care on Medicaid 

 

In a secondary analysis from the Medicaid perspective, we assessed the effect of 

comprehensive care on Medicaid payments for hospital and clinic services.  Medicaid claims 

data for Medicaid-covered patients were obtained from the Texas Department of State Health 

Services. For the purposes of this analysis, patients whose Medicaid coverage lapsed at any 

point during the trial and patients who concomitantly had private or other insurance were 

excluded to obtain a patient sample whose billable services were all covered by Medicaid. As 

for our analyses from a health system and medical school perspective, only services provided in 

the hospital or clinic were included.  

Actual Medicaid payments for all hospital and clinic service were obtained from state Medicaid 

data and inflated to 2014 U.S. dollars based on the Consumer Price Index for medical services.4   

A total of 152 child-years of comprehensive care and 140 child-years of usual care were 

provided to study participants with uninterrupted Medicaid only coverage during the trial.  For 

every child-year of comprehensive care, there was a reduction of $6,243 (95% CI, $1,302-

$11,678) in Medicaid payments for clinic and hospital services. (See Table below.)  

Such findings are important to inform the development of a new reimbursement model in which 

savings in Medicaid payments are used to provide sustainable reimbursements to the 

comprehensive care clinicians perhaps as capitation payments.  Without a sustainable 

reimbursement mechanism--whether based on capitation, shared savings, or other 

arrangements—it is unlikely that patient-centered medical homes providing comprehensive care 

to high-risk chronically ill children will be disseminated.   
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eTable 1. Assessment of medical school costs and revenues with comprehensive and usual 
care 

 

  Comprehensive Care  Usual Care  Differenceb

During the trial 

Costs 

      Clinic services  
      Hospital services 
      Total 
Revenues 
      Clinic services  
      Hospital services 
      Total 

Deficita 

Deficit per child‐year, [95% CI] 

 
 

$1,221,315  
$173,154.05  
$1,394,469 

 
$188,811  
$101,357 
$290,168  

$(1,104,301) 

$(6,018) [$(6,629)‐ 
$(5,506)]c 

 
 

$263,940  
$289,722  
$553,662  

 
$158,587 
$178,051  
$336,638  

$(217,024) 

$(1,259)d [$(1,761)‐
$(760)] 

 
 

$957,375 
$(116,568) 
$840,807 

 
$30,224 
$(76,694) 
$(46,470) 

$(887,277) 

$(4,759) [$(6.031)‐
$(3,057)] 

During start‐up period (from 
planning through 1st year) 
Costs 
      Clinic services  
      Hospital services 
      Total costs 
Revenues 
      Clinic services  
      Hospital services 
      Total revenues 

Deficit 

Deficit per child‐year, [95% CI] 

 
 

 
 

$499,720  
$57,783 
 $557,504 

 
$52,751  
 $27,891  
 $80,642 

$(476,862) 

$(11,518)e[$(13,121)‐
$(10,078)] 

 
 
 
 

$88,457 
$84,529   
 $172,985 

 
$62,761  
$65,222  
$127,983 

$(45,002) 

$(1,030)f [$(1,502‐
$(527)] 

 
 
 
 

$411,264 
$(26,745) 
$(384,519) 
$(10,010) 
$ (37,331) 
$ (47,341) 

$(431,860) 

$(10,488) [$(14,013)‐
$(6,987)] 

After 1st year of enrollment 
Costs 
      Clinic services  
      Hospital services 
      Total costs 
Revenues 
      Clinic services  
      Hospital services 
      Total revenues 
 
Deficit 

Deficit per child‐year, [95% CI] 

 

 
$721,594  
 $115,371  
 $836,965  

 
 $136,060  
 $73,466  
 $209,526 

  
$(627,440) 

$(4,419)g [$(4,771)‐
$(4,247)] 

 

 
$175,483 
$205,194 
 $380,677 

 
$95,826  
$112,829  
$208,655 

 
$(172,022) 

$(1,337)h[$(1,886‐
$(796)] 

 

 
$546,111 
(89,893) 
$456,288 

 
$40,234 
$(39,363) 
$871 

 
$(455,418) 

$(3,082) [$(4,076)‐
$(1,976)] 
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a Deficit = Revenues minus Costs         
b Difference = (Comprehensive Care) minus (Usual Care) rounded to nearest dollar 
c 183.5 child‐years d172.4 child‐years e41.4 child‐years f43.7 child‐years g142.0 child‐years h128.7 child‐

years 
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eTable 2. Medicaid payments per child-year (inflated to 2014 US dollars4) for study participants 
with uninterrupted Medicaid-only coverage by treatment group 

  Comprehensive 
Care 

Usual Care  Differencea 

[95% CI] 

Clinic services 
Hospital services 
Total payments  

$2,360 
$6,927 
$9,287 

$2,543 
$12,986 
$15,529 

$(184) [$(953)‐$519] 
$(6,059) [$(11,278)‐$(1,297)] 
$(6,243) [$(11,678)‐$(1,302)] 

aDifference = (Comprehensive Care) minus (Usual Care) rounded to nearest dollar 
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