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An Index to Measure the 
Efficiency of an Ophthalmic Practice

H
igher health care spending 
in the United States com-
pared with other countries 
has not been shown to 
lead to better outcomes for 

patients.1 If we are to expand coverage 
while reducing expenditure, methods 
to compare cost of resources to quality 
of care will need to be developed and 
tested.2 

The need for a measure of effi-
ciency. In order to better measure the 
impact of specific reforms, as well as to 
compare their effectiveness, the health 
care system requires a metric of ef-
ficiency, representing a function of the 
ratio of quality to cost per patient. Pre-
liminary measures of efficiency have 
been proposed for patients with spe-
cific diseases, but to our knowledge, 
none have been suggested to reflect a 
physician’s practice as a whole. 

Calculating an Efficiency Index
In our study, we attempted to develop 
a metric that estimates the efficiency 
of ophthalmology practices, with vari-
ables representative of practice setting, 
quality of care, numbers of patients 
cared for, and total costs.

Equation 1—calculating the ef-
ficiency index (E ). We propose an 
efficiency index (E), which is defined 
as a function of adjusted costs (Ca), 
adjusted number of patients (Na), and 
quality (Q). Constant b is an empiri-
cally determined adjustment factor so 

that the value of E remains between 
the limits of 0 and 1. Constant y was 
set at a value of 2. The higher the value 
of y, the more the practices with lower 
quality will be penalized. 

Equation 2—calculating the ad-
justed number of patients (Na). The 
adjusted number of patients (Na) was 
calculated from the number of follow-
up patients (N1), new patients (N2), 
and surgical patients (N3). Adjust-

ments for each type of patient (x1, x2, 
x3) were empirically derived based on 
the type of examinations and surgical 
procedures typically performed on pa-
tients in each subspecialty. 

Subspecialties in this study included 
cornea, comprehensive ophthalmol-
ogy, glaucoma, neuro-ophthalmology, 
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QUALITY AND EFFICIENCY. The pilot study included 36 ophthalmic practices from 
nine subspecialties. Values for those practices’ quality of process (top chart), as 
measured by the quality questionnaire instrument, and for their efficiency indices 
(bottom chart) are shown in order from lowest to highest. Note: Quality scores are 
not necessarily associated with the efficiency indices directly below.
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oculoplastics, pediatric ophthalmol-
ogy, surgical retina, medical retina, 
and uveitis.

Equation 3—calculating the ad-
justed cost (Ca). Adjusted cost (Ca) 
is a variable sensitive to the location 
of the practice and describes the ratio 
of the cost of caring for a given group 
of patients to the Medicare Value of 
Work. Medicare Value of Work is a 
function of a) the number of patients, 
b) Medicare Relative Value Units 
(RVUs) for each category of patients 
previously mentioned, and c) geo-
graphic practice cost indices. RVUs 
and geographic practice cost indices 
are determined by the CMS for each 
fiscal year. In total, seven inputs from 
the physician’s practice are required for 
the calculation of adjusted costs: 
1.	 Subspecialty 
2.	 Location
3.	 Total number of new patients for a 	
	 given time period
4.	 Total number of follow-up patients 	
	 for the same time period
5.	 Total number of surgical patients 	
	 for the same time period
6.	 Total practice cost for that time  
	 period (to care for the reported 		
	 group of patients)
7.	 The time period under examination

Determining quality (Q). Quality 
(Q) in this study is a metric of clinical 
process, as defined by the Donabedian 
model,3 and was scored by indepen-
dent auditors masked to patient identi-
ties. For each practice, auditors used 20 
randomly selected patient charts and 
used patient-oriented quality question-
naires based on guidelines in the Acad-
emy Preferred Practice Patterns. Ten 
of those charts were used to complete 
a questionnaire pertaining to a com-
prehensive eye exam evaluation. The 
other 10 charts were used to complete 
a second questionnaire from one of 
three diagnostic checklists, depending 
on the subspecialty or stated area of 
interest: cataract, glaucoma, or age-
related macular degeneration. 

A separate office-process question-
naire was developed by the Academy 
Committee for Practice Improvement 
to address office processes beyond 
the scope of ophthalmic disease and 
did not require patient records. This 
questionnaire focuses mainly on front 
office performance, workflow, pa-
tient communication, incorporation 
of technology, and safety. Results of 
the three questionnaires were scored 
as a percentage, averaged, and then 
converted to a single value score of Q 
between 0 and 1 for each practice. 

To see the questionnaires used, go to 
this article online at www.eyenet.org.

The Pilot Study
For the pilot study, 36 practices across 
nine subspecialties in Southern 
California were included. For these 
practices, constant b was empirically 
determined to be 7.0 × 10-5 so that the 
efficiency index would have a range from 
0 to 1. The median quality score was 
0.89 with a range from 0.46 to 0.98, 
and median efficiency was 0.26 with a 
range from 0.00 to 0.96 (see charts on 
previous page, and see the online ver-
sion of this article at www.eyenet.org 

for a chart comparing the total 
value of work to total cost).

The preliminary measure of quality 
in this efficiency index is based only 
on the process component of the Do-
nabedian model. It lays a foundation 
for good outcomes but does not mea-
sure outcomes directly. As such, it does 
not reflect a physician’s performance 
in its entirety. As real outcome mea-
sures become available, these must be 
added to the calculation of quality.

Furthermore, evidence-based 
guidelines in ophthalmology do not 
exist for every disease, and assessing 
only those patients with conditions 
that have evidence-based measures 
may not accurately reflect the scope 
of a physician’s practice.4 Future work 
must focus on incorporating appro-
priately adjusted outcome measures, 
including patient experience, to more 
fully evaluate quality.5

In this pilot study, we propose an 
efficiency index estimated by the cost 
to run a practice for a measured num-

ber of patients as well as the quality of 
care provided to patients, which was 
applied to a broad range of ophthal-
mology subspecialties in Southern 
California. The efficiency index is 
easy to calculate and provides a broad 
overview of performance for a vari-
ety of subspecialties as measured by 
costs and the quality of care delivered. 
Though all the practices in this pilot 
study were in Southern California, the 
efficiency index contains variables, 
calculated by CMS, that are sensitive to 
the geographic location of the practice. 

To our knowledge, no previous 
study has integrated location, cost, 
quality of the care process, and physi-
cian performance to evaluate efficien-
cy. As health care reforms are imple-
mented, a metric that incorporates cost 
will be required to support efforts to 
increase the value of health care. n
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