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Introduction
The adoption of information technology in healthcare is anticipated not only to improve the delivery
of patient care, but also to revolutionize the way healthcare is organized. A recent report suggested a
conceptual model of health information technology adoption with four main influences: 1) financial
incentives, 2) technology, 3) organizational factors, and 4) legal and regulatory issues.1 This study
examines the results of a survey of CPT (Current Procedural Terminology) evaluation and management
documentation and coding methods and information technology employed for coding as reported by HIM
professionals employed in physician practices. Specifically, the relationship of the use of documentation
and coding technology to possible financial incentives, practice or organizational factors, and regulatory
issues will be discussed. The article concludes with suggestions and implications for future information
technology use for evaluation and management coding.

Background
Evaluation and management (E&M) codes are the primary means to characterize, report, and bill the
office care almost all patients receive from physicians. In calendar year 2005, more than half (53 percent)
of the top 110 Medicare Part B procedure codes (ranked by charges) were E&M codes. The charges
attributed to these codes were more than $28 billion, more than one-quarter of total Medicare Part B
charges.2
Correct usage of these codes, however, has been and remains controversial, as evidenced by the use
of two sets of documentation guidelines.
Administrative code sets are used by a wide variety of healthcare entities for many purposes,
including reimbursing providers, setting budgets, measuring the quality of care, making actuarial
predictions, and determining healthcare policy. Coding, the process by which an administrative numerical
identifier is assigned to clinical documentation provided by a healthcare practitioner, does not appear to
have changed much since the late 1970s. However, the adoption of the electronic health record (EHR) and
supporting health information technology may result in new methods.
Several surveys and studies examine the adoption of health information technology in physician
practices and medical groups. The findings of these studies are consistent. Larger practices are adopting
EHR technologies more quickly than smaller practices.3–6 These studies also find a similar set of barriers,
including various financial and organizational considerations. Financial considerations include the cost of
the technology and a return on the investment, as well as lost productivity during implementation and
additional ongoing costs for system maintenance. Organizational considerations include a lack of
administrative and clinician support, along with doubts about their ability to select the best EHR system, a
lack of user skills with the EHR, and security and privacy concerns.7–10 And, of course, a critically
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important point is whether and to what extent an EHR supports effective performance via a diverse array
of clinical and administrative functionalities.
Gans and colleagues reported, based on a national survey of medical group practices, that improved
accuracy for coding evaluation and management procedures was the third most important anticipated
benefit, 4.28 out of a total of 5, to a medical group practice adopting EHR technology.11 Another study
cited numerous factors driving the adoption of computerized patient records (CPRs), also known as
EHRs.12 Among administrative drivers, the need to improve clinical documentation to support appropriate
billing service levels was second at 75.3 percent. As noted previously, coding of clinical data and
documentation is used for myriad purposes, including quality reporting and pay-for-performance
reporting, not to mention reimbursement. While many studies do ask about clinical documentation
technology use, no studies of EHR or CPR adoption were found that include code assignment technology
in their list of EHR technologies to be adopted.

Documentation and Coding Technology
This study analyzes the extent of the use of technology for E&M documentation and coding in U.S.
physician practices employing HIM professionals. Given the Institute for Health Policy model, it is
hypothesized that the adoption of documentation technology will be approximately equal to the adoption
of coding technology.13
Though the documentation and code assignment technologies are somewhat different, the technology
to assign E&M codes does exist. Additionally, this technology would not impose an additional burden on
the provider since the code assignment is automated once the clinical documentation has occurred.
Further, there is some evidence that practices using automated coding technology receive higher
reimbursement. Blue Cross Blue Shield of Ohio, for example, recently began “blending” two levels of
codes when they noticed a pattern of large practices with EHRs increasing the number of level 4 E&M
codes and decreasing the number of level 3 codes they submitted.14 In the 2006 RVU file from the
Centers for Medicare and Medicaid Services (CMS), the difference between a level 3 new outpatient visit
and a level 4 new outpatient visit is $40. For established patients, the difference is $30 per visit.15 If only
two established patient visits per day are coded 99214 instead of 99213, a physician would earn an
average of an additional $14,400 per year (based on a 48-week work year); 10 patients would account for
an additional $72,000 per year. Clearly, over a year’s time and large numbers of patient encounters, the
difference of one code level does make a significant difference in payer costs and physician
reimbursement. Thus, if a practice has adopted documentation technology, there appear to be financial
incentives for the adoption of coding technology.
The adoption of documentation and coding technology is also expected to be related to organizational
or practice characteristics as discussed in previous studies, with larger practices and those associated with
health systems adopting more technology due to the availability of greater resources. Given the
exploratory nature of the survey, the full effect of the legal and regulatory factors is not addressed here.
The relevance of one regulatory factor, the required compliance with two sets of documentation
guidelines promulgated by Medicare, was captured and will be analyzed. One study looked at differences
in inter-rater agreement rates between the two sets of documentation guidelines, but did not examine the
extent of use of the different sets of guidelines or their effect on the adoption of technology.16

Methods
Full methods can be found in the online article by Fenton and Gamm in Perspectives in Health
Information Management.17

Analysis of Survey Data
The survey data were analyzed for relationships using the Pearson chi-square statistics resulting from
cross-tabulations between the dependent and independent variables. The two dependent variables in this
study are 1) E&M documentation technology methods and 2) E&M coding technology methods.
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Independent variables in the analyses reported here include the size of the practice, the type of
organization, and which set of E&M documentation guidelines was used by the practice.

Results
More physician practices use the traditional documentation and coding methods than use automated
methods. Overall, the use of documentation and coding technology remains low. Almost 51 percent (50.8
percent) of the practices report using handwriting and dictation either singly or in combination for
documenting the care they deliver. (See Table 1.) As the level of documentation technology used
increases from traditional handwriting and dictation to the use of hard copy and computerized templates
to the use of an EHR, the rate of adoption declines. The lack of adoption of technology was even more
pronounced for E&M code assignment (see Table 1), with only 19.8 percent of the practices using any
type of information technology for this purpose. Fewer practices have coders assigning E&M codes
manually than have clinicians assigning the codes. The lowest usage rates are associated with
computerized technologies. Coders using encoder software and EHR software suggesting E&M code
assignment for services were utilized with equal frequency.
The first analysis focuses on relationships between the use of documentation and coding technology
and physician practice size. A simple Pearson chi-square cross-tabulation analysis of the relationship
between the number of MDs in the practice and documentation method/technology was significant (p <
.00001), with more than 50 percent of the small (1–10 physicians) practices versus less than 10 percent of
the larger (101+ physicians) practices using only handwriting or dictation. Conversely, more than 30
percent of the larger practices utilized an EHR singly or in combination with other documentation
methods versus less than 9 percent of the small practices. (See Table 2.)
The relationship between size and technology used is reinforced when the size of the practice is
associated with the coding technology used. The Pearson chi-square test was highly significant at p =
.0004. Table 2 illustrates that smaller practices clearly utilize the more basic manual technologies. The
medium-sized practices still have the physicians assign the codes more often when compared to the other
technologies. The larger practices use more health information technology in the form of encoders and
EHR software suggesting E&M codes.
The Pearson chi-square cross-tabulation for the relationship between documentation
method/technology and organization type was highly significant (p < .0001). Table 3 shows that the
private physician groups used the least technology for documentation with only approximately 11 percent
of the private physician groups utilizing an EHR, while greater than 60 percent of them utilized
handwriting and dictation either singly or in combination. Just over 50 percent of the managed
care/military/VA organizations used an EHR, with almost 16 percent limiting their documentation
technology to handwriting and dictation. HMO, managed care, military, and VA organizations were
grouped together since financially they are similar in that third-party reimbursement is not their main
source of income. The integrated health delivery systems were grouped together because the numbers
were small. Finally, academic medical centers were grouped with “other” since many respondents
indicated that “other” was a faculty practice. Faculty practices are often part of an academic medical
center.
The relationship between coding method technology and organization type was also highly significant
(p < .0001). Specifically, Table 3 reveals that more than 56 percent of the managed care/military/VA
organizations reported using coding technology involving software. This is compared to just 10 percent of
the private physician groups, slightly more than 15 percent of those classified as other, and almost 19
percent of the integrated health delivery systems.
The relationship between documentation method/technology and E&M documentation guidelines
used was not significant at p = .098. As with documentation method, coding method/technology was not
significantly related to E&M documentation guidelines used at p = .182. The details are contained in
Table 4.
The documentation method was compared to the coding method (see Table 5). As expected, the
Pearson chi-square for the relationship is highly significant (p < .0001). However, there were some
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surprising combinations of documentation and coding methods. Surprisingly, 26, or almost 6 percent, of
the organizations using a free-form EHR for documentation, either singly or in conjunction with other
documentation methods, have the clinicians assign the codes. That is, even with the data entered into the
computer and the coding technology requiring little to no additional clinician work or effort, 26
organizations still have their clinicians assigning the codes. Twenty (4.52 percent) of the practices using
an EHR have the codes assigned by coders manually, while 16 (3.7 percent) use an EHR and have codes
assigned by coders using an encoder. Of the 84 practices using an EHR for documentation, only 22,
approximately one-quarter, also use the software to suggest E&M code assignment. The use of E&M
coding technology is much lower than clinicians assigning the codes for all types of documentation
technology.

Discussion
The results from this survey are consistent with the previously cited surveys and studies showing that
the adoption of EHR technology is highly correlated to the size and type of the organization. It is widely
thought that this is because larger and more complex organizations are financially capable of the
necessary investments, as well as having the additional necessary personnel to support the implementation
of technology.18–21
This research aligns with EHR technology adoption theories; however, the findings concerning the
assignment of E&M codes were still surprising. 22–28 Even in organizations using EHR technology to
document patient care, more organizations report the clinician assigning the codes than the EHR
assigning the codes. Regardless of the technology used for documentation, a higher percentage of the
respondents reported the clinician assigning the codes than reported using technology to assign the E&M
codes. This was unexpected given that the improved accuracy for coding E&M services was highly
ranked as a desired characteristic by physician medical groups in survey results reported by Gans and
colleagues in 2005.29 Other barriers to HIT adoption such as increased work and decreased productivity
are not considered in this situation since additional work on the part of clinicians is not needed for the
implementation of computerized E&M code assignment. Interestingly, this is clearly one EHR application
that could reduce the time burden on physicians. It is possible that clinicians are not adopting E&M
coding technology because E&M coding accuracy is consistently scrutinized by the Department of Health
and Human Services Office of the Inspector General.30–32
To further investigate the idea of increased payer inspection of provider E&M coding reducing the
level of technology adoption, the relationship between coding method/technology and whether or not the
practices performed coding validation was analyzed. Almost 20 percent of the practices where the
clinicians assigned the codes did not perform any type of validation (external or internal), while only one
of the practices using an EHR to suggest the codes did not perform validation. These results imply that
although the technology is a perceived benefit, it is too new for practices to trust it and will, in fact,
improve the accuracy for the code assignment of E&M services.
Additionally, as mentioned previously there is anecdotal evidence that the higher E&M coding
resulting from the use of technology results in push back from payers.33 There are also reports of
increased levels of codes resulting in audits.34 Others report a need for practices to compare their codes to
national benchmarks to ensure they are coding accurately.35, 36 This assumes that E&M code assignment is
reliable; however, a review of studies reveals independent inter-rater agreement rates that range from 17
percent to 69 percent.37–44 With the reliability of E&M code assignment so variable and relatively low, it
is not surprising that practices may be hesitant to a) adopt software and b) trust the software to correctly
assign the codes.
In the absence of thorough investigation and possible revision of the coding systems, the government
and other large payers could develop a certification program for code assignment software that would
protect the clinicians from charges of fraud and abuse. The coding software vendors would not be at
additional risk with such a program, and any cost they pay for certification should be offset by increased
sales since the risk for practices would decrease. Further, it could conceivably be funded by a portion of
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the funds currently used to pay auditors and lawyers to investigate fraud and abuse charges. If the use of
coding technology does result in higher reimbursement (via relative value units [RVUs]) to clinicians, the
payers are always at liberty to reduce the amount they reimburse for each RVU.
The principal limitation of this study is its restriction to physician practices employing HIM
professionals. These practices might be expected to have higher rates of adoption of documentation and
coding technology because they presumably have trained staff to assist with the implementation, unlike
physician practices that do not employ these professionals. The low response rate is not thought to be a
serious limitation, as the sample and population were not found to be significantly different for any
important characteristics.

Conclusion
This survey found that the level of documentation and coding technology adoption was related to
organization size and type. However, the adoption of advanced coding technology was found to be lower
than that of advanced documentation technology. This research suggests that, even when there may be
financial incentives in the form of increased reimbursement to adopt a technology, other barriers may
retard implementation. These results are indicative of a need to investigate the use and quality of the
coding systems utilized to quantify the conditions treated and care provided. Further, coding systems
must be revised when they cannot meet the needs of clinical and technological advances.
Now that the government and payers are implementing quality measurement and pay-for-performance
reporting, many times based on coded data, it is vital for coded data to be as reliable and valid as possible,
a state of affairs most likely to occur with the implementation of computerized code assignment.
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Table 1
Practice Use of Documentation and Coding Methods
Documentation Method (N = 441)
Handwrite only
Dictation only
Handwrite & dictation together
Hard copy & computer template
Hard copy & computer template with other methods
Free-form EHR only
EHR with other documentation methods
Total

Percent
13.4
19.5
17.9
5.9
24.3
3.4
15.6
100.0

Code Assignment Method (N = 435)
Clinician assigns codes from encounter forms
Coder manually assigns codes from books
Coder uses an encoder to assign codes
EHR assigns codes
Total

Percent
48.5
31.7
9.9
9.9
100.0
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Table 2
Documentation and Coding Method by Physician Practice Size

Documentation Method/Technology (N = 440)

Handwrite
Dictation
Handwrite & dictation
Hard copy & comp template
Hard & comp temp with other
Free-form EHR
EHR with other
TOTAL
Pearson chi-square = 75.402
Sig. p < .00001
Coding Method/Technology (N = 434)
Clinician assigns
Coder manually
Coder encoder
EHR assigns
TOTAL
Pearson chi-square = 24.419
Sig. p = .0004

Number of Physicians in the Practice
1 to 10
11 to 100
101+
(N = 161)
(N = 165)
(N = 114)
(percent)
(percent)
(percent)
19.89
13.33
3.51
30.43
18.79
5.26
19.25
20.00
13.16
6.21
4.24
7.89
15.53
23.64
37.72
1.86
4.85
3.51
6.83
15.15
28.95
100.00
100.00
100.00

(N = 159)
50.94
35.85
6.92
6.29
100.00

(N = 162)
55.56
28.40
8.02
8.02
100.00

(N = 113)
35.40
30.09
16.81
17.70
100.00
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Table 3
Documentation and Coding Method by Organization Type

Documentation
Method/Technology
(N = 441)

Handwrite
Dictation
Handwrite & dictation
Hard copy & comp template
Hard & comp temp with other
Free-form EHR
EHR with other
TOTAL
Pearson chi-square = 84.095
Sig. p < .00001
Coding Method/Technology
(N = 435)
Clinician assigns
Coder manually
Coder encoder
EHR assigns
TOTAL
Pearson chi-square = 70.854
Sig. p < .00001

Private
Physician
Group
(N = 181)
(percent)
12.15
27.62
20.99
6.63
21.55
1.67
9.39
100.00

Organization Type
Managed
IHDS
Care/Military/VA
(N = 85)
(N = 61)
(percent)
(percent)
13.11
1.64
1.64
13.11
19.67
9.85
40.98
100.00

(N = 178)

(N = 60)

53.93
35.96
4.49
5.62
100.00

16.67
26.67
25.00
31.66
100.00

11.76
23.53
17.65
4.71
24.71
4.70
12.94
100.00

(N = 85)
56.47
24.71
11.76
7.06
100.00

Other
(N = 114)
(percent)

16.67
13.16
21.93
1.75
30.70
1.75
14.04
100.00

(N = 112)
50.89
33.04
8.93
7.14
100.00
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Table 4
Documentation and Coding Method by Documentation Guidelines Used

E&M Documentation Guidelines Used
Documentation Method/Technology
(N = 411)
Handwrite
Dictation
Handwrite & dictation
Hard copy & comp template
Hard & comp temp with other
Free-form EHR
EHR with other
TOTAL
Pearson chi-square = 18.622
Sig. p = .098
Coding Method/Technology (N = 411)
Clinician assigns
Coder manually
Coder encoder
EHR assigns
TOTAL
Pearson chi-square = 8.850
Sig. p = .182

1995
(N = 107)
(percent)
14.02
23.36
17.76
0.93
22.43
4.67
16.83
100.00

1997
(N = 133)
(percent)
15.04
16.54
15.79
12.03
22.56
4.51
13.53
100.00

Both
(N = 171)*
(percent)
11.70
16.96
16.96
5.26
28.65
2.34
18.13
100.00

(N = 108)**
47.22
39.81
8.33
4.64
100.00

(N = 133)
48.87
26.32
12.03
12.78
100.00

(N = 170)
46.47
31.76
10.00
11.77
100.00

*One of the respondents choosing this option did not answer the coding technology question.
**One of the respondents choosing this option did not answer the documentation technology question.
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Table 5
Documentation Method by Coding Method (N = 434)

Coding Method/Technology

Handwrite

Dictation

Handwrite
&
dictation

Hard
copy &
computer
template

Hardcopy
&
computer
template
with
other

Freeform
EHR

EHR
with
other

Total

Clinician assigns – count
(percent)

30
(6.91)

46
(10.60)

42
(9.68)

11
(2.53)

56
(12.90)

6
(1.38)

20
(4.61)

211
(48.61)

Coder manually – count
(percent)

24
(5.53)

32
(7.37)

29
(6.68)

4
(.92)

29
(6.68)

2
(.46)

18
(4.16)

138
(31.80)

Coder encoder – count
(percent)

2
(.46)

3
(.69)

6
(1.38)

7
(1.61)

9
(2.07)

3
(.69)

13
(3.01)

43
(9.91)

EHR assigns – count
(percent)

2
(.46)

1
(.23)

2
(.46)

4
(.92)

11
(2.53)

4
(.92)

18
(4.16)

42
(9.68)

58
(13.36)

82
(18.89)

79
(18.20)

26
(5.98)

105
(24.18)

15
(3.45)

69
(15.94)

434
(100)

TOTAL – count
(percent)
Pearson chi-square = 74.663
Sig. p < .00001

