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Executive Summary

Data are sparse on the incidence of carpal tunnel syndrome (CTS) in the general population, and
estimates from workplace settings vary widely among workers' compensation, OSHA logs of
recordable illnesses, and other administrative data sources. The reasons that some people with
work-related CTS do not file compensation claims are believed to include factors as varied as
access to medical care and information about work-related morbidity, employers' medical
management and return-to-work programs, and workers' perceived job security and expected

success in filing compensation claims.

This pilot study was designed to determine the feasibility of using data from a large health
maintenance organization (HMO) to estimate the incidence of carpal tunnel syndrome from a
relatively well-defined sample of the Massachusetts general population and to estimate the
proportion of those incident cases that are likely work-related. Using a retrospective, dynamic
cohort study design, computerized files and medical records were used to identify and
characterize probable CTS cases. The incidence density rate of diagnosed CTS in this HMO
population was estimated as 4.34 cases per 1,000 person-years. Agreement was good (82%

overall) between medical diagnoses and record reviews.

Information about etiologically relevant occupational exposures was obtained from a structured
interview and scored as to probability of work-relatedness. Among eleven CTS cases
interviewed, five (45%) were judged to be definitely or probably work-related.
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A number of study instruments were developed for this investigation. Four algorithms for
searching the HMO medical record database were developed and compared for their utility in
locating CTS cases, and final selection has been made for future use. The standardized interview
was finalized and evaluated during the course of ten interviews, and a list of revisions for future
use has been noted. The decision rules for determination of probability of CTS and of work-
relatedness were also revised and evaluated. Data entry templates (in Microsoft Access) were

developed and utilized for both the chart reviews and case interviews.

Several logistical delays impeded the performance of two intended data collection activities.
Time did not permit either interviews of cases' employers, or review of workers' compensation

records from the state Department of Industrial Accidents.

Nevertheless, the primary objective of the project has been fulfilled. Data from this HMO have
proved a feasible and effective means of identifying incident CTS cases within a well-defined
sample of the general population. In addition, the procedures and decision rules necessary for
identification of likely work-related cases have been developed. Although only a small number
of cases was evaluated in this pilot study, a future large-scale investigation using the same study

methods will likely be able to achieve the substantive goals that motivated this project.
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Background

In 1996, NIOSH identified musculoskeletal disorders of the upper extremity as a national
occupational research priority. Carpal tunnel syndrome (CTS), or entrapment of the median
nerve in the wrist, accounted for 13% of all repetitive trauma disorders reported by the Bureau of

Labor Statistics (BLS) in 1996 (1).

Accurate data are sparse on the incidence density of carpal tunnel syndrome in the general
population. From 1961 to 1980, the incidence of CTS leading to medical attention was
approximately 1 case per year per 1,000 people living in Rochester, Minnesota (2). These rates
also were higher among women and older persons and increased over calendar time, possibly due
to improved recognition. Vessey et al. reported crude rates of hospital referrals for CTS of 0.39
to 1.65 per 1,000 woman-years in England during the period, 1968-1974 (3). A study of newly
diagnosed CTS cases in Wisconsin, 1994-1995, found an 18-month incidence rate of about 4.58
cases per 1,000 person-years (4), while the incidence of CTS surgery (a subset of all cases) in
Wisconsin, 1990-1993, was 1.48 cases per 1,000 person-years (5). The variation among these
rates has not been explained but is likely due to several factors, including age and gender
distribution, occupation and industry mix in the population, and the sensitivity of the case
definition. In addition, assumptions made in defining the population at risk may have a

substantial impact on the estimate obtained.
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It is not known what proportion of CTS in the general population is work-related. Only 26.2% of
the Wisconsin cases in 1990-93 had workers’ compensation listed as the expected source of
payment (5). However, health care providers in Santa Clara County, California, judged that 47%
of the 7,214 cases that they diagnosed in 1987 may have been work-related (6). Findings from

the NHIS also suggested that as much as 50% of all CTS is work-related (7).

Estimates of the frequency of work-related carpal tunnel syndrome are most commonly derived
from systems of workers’ compensation. North Carolina workers' compensation lost time claims
for CTS in 1986 through 1988 had an average annual rate of only 0.04 cases per 1,000 workers
(8). In contrast, the annual incidence of paid workers' compensation claims for CTS in the state
of Washington was estimated at 1.74 cases per 1,000 full time employees; this rate increased
significantly among women, but not men, from 1984 to 1988 (9). The trend continued at an even
steeper pace into the 1990's, with a CTS incidence rate in the same state of 3.2 compensated
cases per 1,000 workers (10). However, national estimates of the incidence of work-related CTS
from the BLS were one order of magnitude lower, ranging from 0.43 to 0.52 cases per 1,000
workers in 1992-1994 (1, 11). Again, such geographical variation may be due to the
occupational and industrial composition of the workforce, medical practices in different regions,

and state rules governing compensability.

Further, several studies have shown major discrepancies between morbidity rates estimated from
compensation data as compared with rates from OSHA 200 logs, medical records, physician
reports of work-related injuries and illnesses, and claims filed with workers' compensation
systems (12-15). The reasons for these differences are not well documented, although they
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probably include factors as varied as access to medical care, information about work-related
morbidity, employers’ medical management and return-to-work programs, and workers’

perceived job security and expected success in filing compensation claims.

From 1992 through 1996, only 6% of all work-related CTS cases reported by physicians to the
Massachusetts Department of Public Health filed a lost-time claim for workers' compensation
(WC) (16). Korrick et al. found that underascertainment and potential ascertainment biases
limited the feasibility of using WC claims data for surveillance of work-related CTS in
Massachusetts (17). Another recent study showed that from 55% to 90% of individuals in
Michigan identified by a physician as having a work-related illness did not file claims for lost-

time benefits (18).

In Massachusetts in 1992-1996, CTS cases ascertained by physician report were similar to those
with lost work time WC claims with respect to age and occupation, but they were significantly
more likely to be male and to be employed in manufacturing (16). Large manufacturing facilities
are more likely to provide occupational medicine or nursing services than employers in the
service sector, increasing the likelihood that work-related conditions will be recognized and
reported accordingly and leading to possible under-representation of service occupations in
surveillance data bases. (However, cases in large manufacturing firms may also be under-
estimated if their diseases are recognized earlier and they have more options to transfer to jobs
with lower ergonomic strain, instead of losing work time.) It could not be determined from the
Massachusetts data whether manufacturing workers were more likely to develop CTS, to be
diagnosed, to become disabled, or to file claims for CTS of the same severity than other workers.
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Worker characteristics may also influence disease reporting. Women are more likely than men to
experience work disability (19-21) and lose more days from work (20, 22) due to CTS. Since
women generally have more responsibility for household work and care of family members, the
family burden of CTS may have more influence on return-to-work decisions by women than by
men. On the other hand, WC claims by women workers in Massachusetts have decreased in
frequency in recent years. It is not known whether this represents a true decrease in incidence or
decreased reporting if, for example, women’s expectations of receiving awards have changed
over time. Other factors, such as physicians’ perceptions of the work demands in men’s and
women’s jobs (23), may also differentially affect the probability that men and women will
receive compensation. Increased understanding of the factors that influence disease reporting by
employers and employees is essential to a correct interpretation of the distribution of morbidity in
the U.S. working population, as well as to appropriate allocation of surveillance and prevention

resources.
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Objectives and Specific Aims

This pilot study was designed to determine the feasibility of using data from a large health
maintenance organization (HMO) to estimate the incidence of carpal tunnel syndrome from a
relatively well-defined sample of the Massachusetts general population and to estimate the
proportion of those incident cases that are likely work-related. Using a retrospective, dynamic
cohort study design, computerized files and medical records were used to identify and
characterize probable CTS cases. Information about potentially relevant occupational and non-
occupational exposures was obtained from the medical chart and a structured interview, and each

case was scored as to probability of work-relatedness.

The specific aims of the project were to:

a. Develop and refine a computerized search algorithm for the purpose of collecting data from a
large health maintenance organization (HMO) on persons at risk for incidence of carpal

tunnel syndrome and potential cases of carpal tunnel syndrome during a 12-month period.

b. Conduct a chart review of a 50% sample of the potential incident cases to confirm the CTS

diagnosis, and to abstract any occupational or exposure history data found in the charts.

c. Use a standardized questionnaire to obtain information from all confirmed CTS cases on
occupational history, working conditions, lost work time, and to a limited extent the social

and family burden of work-related CTS.
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d. Identify the likely work-related cases among the persons with confirmed CTS, using an
algorithm based on the NIOSH surveillance case definition for work-related CTS, and
compute the incidence density of CTS and of work-related CTS in the study population, both

overall and stratified on age and gender.

e. With cases’ permission, use a standardized questionnaire to obtain information from
employers regarding in-house medical management programs, employee health benefits, and
knowledge about and perceived importance of occupational ergonomics and upper extremity

musculoskeletal disorders.

f. Determine which cases of CTS have either workers’ compensation as source of payment in
the HMO record, or a recorded claim filed with or benefits paid for lost time from the

Massachusetts Department of Industrial Accidents (DIA) since date of diagnosis.

g. Compare cases of work-related CTS with and without workers’ compensation claims or
benefits with regard to employer characteristics (e.g., workforce size, presumed exposures,
in-house medical management programs, employee health benefits, unionization) and
employee characteristics (e.g., demographics, knowledge and attitudes about occupational
ergonomics and upper extremity musculoskeletal disorders, perceived job security, medical
insurance, economic and social costs of the disorder) that may influence the probability of

filing a claim or receiving benefits.

h. Compare cases of work-related CTS with and without workers’ compensation claims or

benefits with regard to the social and family burden of the disorder.
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Due to administrative and logistical delays (see next section), employer interviews and review of
DIA records (specific aims e and f) could not be carried out. No cases with workers'
compensation claims or payments were found either through record review or by interview, so
specific aims g and h could not be performed within this pilot study. The remaining aims were

accomplished at least in part, albeit on a smaller scale than initially intended.
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Study Narrative and Methods

Project Narrative

This project was funded with an official start date of September 30, 1998. Applications were
submitted immediately to the Institutional Review Boards (IRBs) of the University of
Massachusetts Lowell (UML) and Fallon Clinic. (The Fallon IRB has a policy of not reviewing
proposals until after funding has been approved.) Several questions were raised during the
Fallon IRB review, which were initially handled by mail and telephone. The discussion was
carried over several monthly meetings of the IRB, and it was not until January of 1999 that the
investigators were able to attend an IRB meeting in order to resolve fully all of the IRB concerns.
Fallon IRB approval of the project was dated January 21, 1999. The UML IRB had already
reviewed the protocol and approved the project almost immediately upon receipt of the Fallon
informed consent form, in February, 1999, as did the IRB of the Massachusetts Department of
Public Health (DPH). The N.LH. Office of Protection from Research Risks (OPRR) lifted the

bar on funding effective August 30, 1999, or almost one full year after the project start date.

The next critical step, upon which the remainder of the project depended, was development of
the complex, interactive front end software to query the data warehouse. Enrolling subjects was
contingent upon their identification via this query tool. Its development was carried out by
another researcher (Dr. Don Milton, as part of a study of adult asthma), and the CTS project
could not proceed until the new system was functioning first in the asthma study. There were
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significant delays in this process for a number of reasons. First, the study site (Fallon Clinic)
implemented a new computer system in the late fall of 1999. During the implementation phase
of this transition (several months), the data warehouse was not available to us. Second, Dr.
Milton's work was delayed by a dispute between the administrators of the study site and the
external subcontractor engaged to develop the front end query tool, the complex software used to
query the HMO's data warehouse to identify cases. This situation was eventually resolved, but
the query tool was not completed until March of 2000. Once it had passed the beta tests and was
operational, it was utilized to identify CTS cases. The search results were provided to us in mid-

May, 2000.

Prior to this date, once the bar on study expenditures had been lifted by OPRR, study personnel
were engaged in development and revision of the decision rules for the computerized search of
Fallon medical records, the case questionnaire, and the decision rules for determination of CTS

case status and work-relatedness.

In the same month in which the CTS case rosters were received, the key staff person on the
project (Ms. Helen M. Wellman) left employment at DPH and UML for a permanent, full-time
staff position with full benefits at another institution. To replace her, it was necessary to hire two
individuals, one to carry out the computer data base management tasks and one to perform the
medical chart reviews and interviews. Hiring and training of these staff was done by mid-June.
There followed several periods of time in which either Dr. Punnett (P.1.) or Dr. Celona (Fallon
Occupational Medicine), or both, were unavailable to the project because of previously scheduled
conferences, summer vacations, and other commitments. In particular, there were some key

12
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decisions regarding data to be abstracted from the nerve conduction records in the medical charts;
these decisions had not previously been anticipated and required the consultation of Dr. Celona
with the head of the Fallon Neurology Department, a process that was not completed until

August of 2000.

As noted above, project funds could not be spent until almost one year after the project start date.
A one-year no-cost extension was requested and received in August, 1999. However, our request
for a second extension, in August, 2000, was denied. When project funds could no longer be

utilized, personal overhead funds of the Principal Investigator were tapped to support completion

of the activities described herein.

The series of logistical delays resulted in a substantial reduction of time available to carry out the
study aims. A smaller number of chart reviews was completed than had been intended, and only
a few cases could be interviewed before this final report had to be submitted. Time constraints
prevented us from carrying out two subsequent data collection steps, namely, interviews of cases'
employers, and review of workers' compensation records from the state Division of Industrial

Accidents (DIA). A letter to employers of CTS cases was drafted (Appendix IX) but not piloted.

Study Desien and Population

This study utilized a retrospective dynamic cohort, defined from persons who were enrolled in
the Fallon Community Health Plan (FCHP) HMO in 1998. This HMO maintains enrollment,
outpatient visit and hospitalization records with attached diagnosis codes in centralized computer
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records. These records include medication and other treatments administered during a visit and
prescriptions filled through the HMO (24, 25). Data on diagnoses and services provided are
entered from "encounter forms" completed by providers at the time of service. To facilitate
recording and data entry, the common diagnosis codes for each specialty are printed on the
encounter forms so that they may be circled by the provider. Annual negotiation of capitation
rates between the HMO and Fallon Clinic, the physicians' group practice that provides the
services, creates significant financial incentive for complete and accurate recording of services
and diagnoses on these forms. Pharmacy records are generated at the time medications are
dispensed. The organization was recently rated as both the highest quality HMO in
Massachusetts by the Massachusetts Healthcare Purchaser Group and the US by Newsweek (June
24, 1996). In addition, the HMO has a well established occupational medicine department. Dr.
F. Joseph Celona, head of Occupational Medicine until the summer of 2000, was involved as a

consultant in this project under the Fallon subcontract.

The Fallon HMO has Worcester County, in central Massachusetts, as its primary catchment area.
The population is diverse with regard to age, gender, and industry sector of employment. A copy
of the age and gender distribution of the HMO membership is attached (Appendix I). It is
estimated that less than 50% of the population is white (Caucasian) [personal communication,
Ellen Trencher, Director of Fallon Research Department]. A comprehensive list of employers is
not available, but it includes: federal, state, and municipal government entities; Sears Roebuck
Company; Marriott; a number of “high tech” companies such as Compaq, Data General, and
IBM; service companies such as American Express and Allmerica Financial; and manufacturing

operations such as Saint-Gobain/Norton.
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The base population was comprised of FCHP members enrolled in a Fallon Clinic option (i.e.,
choosing to receive medical services at this facility) continuously in all of 1998. The criterion
for continuous enrollment was one or no gaps in enrollment, and no gaps of greater than 45 days.
This permitted inclusion of members who un-enrolled from one option and re-enrolled in another
within a few days. The potential cohort was comprised of persons ages 15 through 55, in order to
estimate the incidence of all CTS and of work-related CTS in the working-age population. The
inclusion of subjects ages 15 to 18 reflected the fact that many people in this age group work in

jobs associated with increased risk of CTS, such as grocery store cashiers (26-29).

Four separate search algorithms to identify potential incident cases of CTS were developed, in
consultation with the Fallon Occupational Medicine Department. The first two of these search
rules both required a diagnosis of CTS (9" international classification of diseases (ICD-9) code
354.0) in 1998, but the second screen excluded subjects with previous CTS diagnoses in 1996 or
1997 (Table 1 and Appendix IT). Comparison of the results of these two searches was intended
to address the question of the extent to which the exclusion would correctly limit the results to
new cases or incorrectly exclude persons with prior diagnosis in one hand and a 1998 diagnosis

in the other.

The third and fourth search screens were intended to explore the extent to which possible cases
of CTS - that would meet the decision criteria of this study - were not so diagnosed in the
computerized records, i.e., to determine what proportion of these additional charts might
represent probable incident CTS cases by chart review. The third search criterion was, among
population members not identified by the first screens, persons at risk who in 1998 had a
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diagnosis of other median nerve lesion (ICD-9 code 354.1); Raynaud’s phenomenon (ICD-9 code
443.0); or causalgia of the upper extremity (ICD-9 code 354.4), paresthesia of the upper
extremity (ICD-9 code 782.0) or peripheral neuropathy (ICD-9 code 356.9) in combination with
any current procedural terminology (CPT) code for wrist splint (29125-29126) or nerve

conduction velocity testing (95860-95864).

The fourth search identified persons at risk, not already selected, who had been treated for CTS at
the Fallon clinic without a related diagnosis. Five types of treatments were included in this
search: 1) carpal tunnel surgery (ICD-9 04.43 or CPT 64721); 2) arthroscopy of the wrist with
carpal ligament release (CPT 29848); 3) carpal tunnel injection with a diagnosis of CTS (CPT
20605); 4) wrist splinting (29125-29126); and 5) electrodiagnostic testing for CTS (95860-

95864).

The population at risk of new CTS in 1998 was defined by enumeration of the base population,
as above, with exclusion of individuals diagnosed or receiving treatment for CTS in 1996 and
1997. This exclusion was primarily based on comparison of search results for criteria 1 and 2;
however, chart review of subjects in groups 3 and 4 found some past CTS diagnoses as well as
some in 1998 (see Results). The denominator was therefore also adjusted for these past cases, on
the assumption that the proportion of new and previous CTS in a small sample could be applied

to the full group of persons with the same diagnoses and treatments.
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Chart Review

A standardized protocol was developed for chart review of the potential cases identified by
computerized record search. The primary goal of the chart review was to compare the four
search algorithms in terms of their likely sensitivity and specificity. This was done by seeking
information that would confirm the physician diagnosis of CTS during 1997, for those charts
selected by codes for CTS, and to determine whether there are any potential CTS cases among
the charts selected by codes for Raynaud’s phenomenon or causalgia, paresthesia or peripheral
neuropathy of the upper extremity. Secondary goals were to document the medical care provided
and to determine what information, if any, was recorded regarding work and exposure history by

different types of medical care providers.

The protocol (Appendix IIT) included abstracting of clinical information on dates of first
symptoms, seeking medical attention, and physician diagnosis of CTS; specific CTS symptoms
and signs recorded; diagnostic tests performed and their results; co-morbidity (rheumatoid
arthritis, diabetes mellitus, and other systemic diseases correlated with CTS), obesity, and other
predisposing factors; and types of providers seeing the patient. The chart reviewer also recorded
whether or not any occupational information was recorded in the chart. Occupational
information sought included job title and industry sector; past or present exposure to ergonomic
risk factors for CTS such as repetitive hand motion, forceful exertions, wrist bending, and

segmental vibration.
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Worker's Compensation information is available for each visit by a FCHP member seen by a
Fallon Clinic provider. All procedures flagged with WC as the source of payment were to be so

identified.

A random sample of the potential CTS cases was selected for chart review. Fifteen records from
each of the four search algorithms were identified, in order to compare their utility for locating
new CTS cases. The first five charts were utilized to pilot-test the review form and subjected to
duplicate chart review by Ms. Sharon Cotnam, R.N., of the project staff and Ms. Janet Guilbert,
R.N., a staff member of the Research Department of Fallon Clinic with extensive experience in
chart review. Any discrepancies in the review results were reviewed immediately and all
questions for clarification were referred to Dr. Punnett and Dr. Celona. Recommendations for

revisions in the chart review form were noted and forwarded to Dr. Punnett, as well.

All chart reviews, including coding of the probability of CTS (see below), were conducted

blinded to the search criterion that had identified the case in question.

Case Questionnaire

Subjects whose chart review did not indicate a case of CTS during the study period were
excluded from further investigation. A random sample of confirmed or likely CTS cases was
selected for interview. For each such case, permission was sought from the primary care
provider (PCP) at Fallon to contact the patient by mail and telephone. Unless permission was
denied, the questionnaire was mailed to the case with a cover letter explaining the study and
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procedures for informed consent, plus a stamped, self-addressed envelope (Appendix IV). A
form was also provided on which the subject could indicate refusal to participate and thus avoid
future contacts from study personnel. Non-respondents to the mailing were contacted within a

week by telephone for an interview by a member of the research team.

The standardized questionnaire (Appendix V) was designed to obtain information from CTS
cases on current occupation, employer and industry; any other job(s) held in the past two years
and at the time that hand or wrist symptoms began; reason for leaving last job, if relevant; two-
year occupational exposure history, including duration, frequency and intensity of exposure to
ergonomic stressors and neurotoxic agents; employer efforts to remediate any hazards; specific
symptoms of CTS and other upper extremity soft-tissue disorders; history of acute trauma to the
wrist; whether or not a WC claim has been filed; and CTS outcomes such as medical attention
sought since onset of symptoms, functional impairment and disability, participation in family or
community activities, and ability to care for self and family members. The questionnaire was
based on that used previously by the Massachusetts Department of Public Health (DPH)
SENSOR program to interview physician-reported CTS cases, with additional items derived
from the National Health Interview Supplement (7, 19), the DASH (30), and instruments in use
in other studies of CTS etiology and outcomes (31-33). New items were developed regarding
potential determinants of claim filing, such as worker knowledge about workers’ compensation
and thresholds for filing claims, perceived likelihood of success of a compensation claim, and

type of employer response anticipated by the worker in the event of filing a claim.
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For pilot-testing of the questionnaire, Massachusetts DPH staff selected a total of 60 CTS cases,
in three waves of 20, from workers' compensation claims for CTS forwarded routinely by the
Massachusetts DIA. A total of 9 interviewer- or self-administered questionnaires were
completed by persons with CTS claims or First Reports of Injury (Appendix VI). Ambiguous,
unclear, and otherwise problematic items were identified and used in revisions of the
questionnaire. Once it appeared that sufficient pilot-testing had been carried out, follow-up on

the remaining WC cases was discontinued.

All interviews, including coding of the probability of work-relatedness (see below), were

conducted blinded to the search criterion that had identified the case in question.

Definitions of Case and Exposure Status

Identification of likely work-related CTS cases used a set of decision rules based on the NIOSH
1988 surveillance case definition for work-related CTS (6). Potential cases were scored
separately as to the likelihood of having CTS and of having been exposed to relevant
occupational ergonomic factors, using information obtained from both the chart review and the
questionnaire. Scoring of each dimension (CTS and exposure status) was performed by the P.I.

without regard to the results of the other dimension.

The NIOSH case definition of carpal tunnel syndrome requires that the subject have symptoms
consistent with CTS, such as paresthesia, hypoesthesia, pain or numbness affecting at least part
of the median nerve distribution of the hand; and objective findings consistent with CTS such as
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Tinel’s sign, Phelan sign, decreased or absent sensation to pin prick in the median nerve
distribution, or electrodiagnostic findings of median nerve dysfunction across the carpal tunnel.
For this study, the probability of CTS was scored from 0 (unlikely) to 3 (definite) based on the

specific symptoms and findings present; the algorithm is included in Appendix VIL

The NIOSH surveillance case definition defines evidence of work-relatedness as a job history
involving exposure to one or more of the following: frequent, repetitive or forceful hand work on
the affected side; sustained awkward wrist posture; use of vibrating hand tools; prolonged
pressure over the wrist or base of the palm; and temporal relationship of symptoms to work or
CTS documented in co-workers (6). For this study, the probability of work-relatedness was
scored from 0 (unlikely) to 3 (definite) based on the duration, frequency and intensity of
exposure to ergonomic stressors in the present job or the job held just before onset. The
algorithm for scoring work-relatedness, based on the combined information from chart review
and interview, is included in Appendix VII. In this protocol, somewhat more weight was given
to repetitive motion and to vibration exposure than to postural stress, based on the recent
determination by NIOSH that there is definite evidence of the etiologic role of repetition and
vibration alone or together in the development of CTS, whereas the evidence is less conclusive

for exposure to awkward postures (10).
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Results

Medical Chart Reviews

Agreement between medical diagnosis and chart review

Sixty medical charts were selected at random for review, 15 from each of the four search
algorithms. Four records were not available in hard copy at that time and were replaced by those
of other subjects from the same case groups. Thus, 60 charts in all were reviewed and abstracted.
Three charts (convenience sample) were reviewed in duplicate by the same reviewer, about ten

days apart; these duplicate reviews revealed few substantive discrepancies.

One key issue to be addressed by this review was the desirability of excluding CTS cases
diagnosed in 1998 who had previous CTS diagnoses in 1996 or 1997 (as described in Methods).
Towards this end, it was of interest to determine whether these cases (found in group 1) were
actually incident in the other hand, or whether the recorded diagnosis represented a recurrence of
an extant condition. Chart reviews showed that 6 of the 15 cases (40%) selected at random in
group 1 had had a prior CTS diagnosis, and at most one of those prior diagnoses had been in the
contralateral hand. Two of these patients had in fact been diagnosed prior to 1996; one had a
carpal tunnel release in 1990 and one in 1991, A separate issue, of course, is that two other
subjects had experienced onset of hand symptoms in an earlier year, with treatment (splints

and/or medication), although CTS was not diagnosed in them until 1998.
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As suggested above, exclusion of CTS diagnoses in 1996 and 1997 is not sufficient to ensure
truly incident cases. In fact, in group 2, where this exclusion had been applied, two charts
showed earlier CTS diagnoses (one bilaterally in 1992, one in 1995 possibly in the contralateral
hand) and two contained notations that the patients self-reported previous CTS, with treatment

obtained elsewhere. Again, several patients had experienced earlier onset of symptoms.

Overall, there was good agreement between the medical diagnosis and the probability of CTS
according to the study decision rules (Table 2). Of the 29 cases with diagnosed CTS, the chart
review showed 15 with probable or definite CTS and 8 with possible CTS (79% agreement). Of
the 31 cases with no CTS diagnosis, 26 were judged unlikely to have CTS on the chart review

(84% agreement). Thus there was agreement on 49 (82%) of the 60 records, overall.

The 11 cases for which there was disagreement are shown in Table 2. Seven of the 11 discrepant
judgments were from case group 2, and only two of these had notations regarding previous
episodes of CTS. Six subjects (4 female) were diagnosed with CTS but judged as unlikely on
chart review, while 5 (4 female) were judged as possible or probable but did not have a CTS
diagnosis recorded. Thus, in this small sample, there was no evidence of gender bias in the

probability of a medical diagnosis of CTS.

When symptoms were not recorded in much detail, which was a common occurrence, they were
coded only as “possibly” consistent with CTS. Since the study decision rules emphasized the
quality, distribution and nocturnal occurrence of symptoms for a determination of CTS, 12
subjects were judged only to have “possible” CTS. This accounted for 5 of the 6 subjects
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diagnosed with CTS but judged “unlikely” on chart review. If the diagnosing provider did not
chart relevant information obtained during the medical visit, this would be an overly conservative
judgment of the chart review. Any future use of this study protocol may require revision of the
decision rules to account for this situation. For these pilot analyses, CTS chart review was
considered to be positive if the case was judged as possible (12), probable (4), or definite (12)

CTS.

Of the 5 subjects with at least possible CTS on chart review but no CTS diagnosis, one was
diagnosed with “upper extremity mononeuropathy” and two charts showed that the diagnosing
provider suspected possible CTS on the basis of typical symptoms but equivocal or negative test
results (Table 2). The other two charts provide evidence highly suggestive of undiagnosed CTS,

in particular one case who went on to have a surgical carpal tunnel release in 2000.

A total of 34 subjects were either diagnosed with CTS or judged by reviewer to have possible,
probable, or definite CTS by the study decision rules, or both. These cases were further
examined with regard to personal and occupational characteristics. The remaining 26 subjects

were excluded from further analysis and follow-up.

Description of CTS cases
Among the CTS cases, the patients were predominantly female and white (Table 3). On average,
they were 66.7 inches tall (standard deviation 4.2) and weighed 188 pounds (SD 56.2) (Table 4).
The Quetelet body mass index averaged 30.8 (SD 7.8); a value above 26 is generally considered
“high.”
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The diagnosing or treating physicians were primarily internists (n=19). Smaller numbers were
from rheumatology (n=6), neurology (n=4), and pediatrics (n=2). Two were Physician

Assistants.

Nearly all of the 34 subjects reported tingling and/or numbness in the hand (Table 5). Pain was
also commonly noted (n=19). Hand and wrist symptoms were generally not described in much
detail in the medical records. Especially lacking was specific information about the distribution
of tingling or paresthesia, whether or not nocturnal, and the temporal relationship of symptoms to
work (see below). Of the 26 cases with information recorded about symptom onset, 19 charts
stated that onset had been gradual, 5 reported sudden onset, and 1 gradual onset with sudden

worsening,.

With regard to physical findings, Phalen's test was performed less often but was more often
positive than the Tinel's sign, which was nearly always recorded but was negative in about one-
half of the cases on each side (Table 6). Sensory testing, such as Semmes-Weinstein, was done
only in about one-third of cases but was rarely positive. Thenar atrophy was looked for in nearly
one-half of cases but also rarely seen. (The observed pattern of testing might lead one to
speculate whether medical providers are less likely to perform the tests that require more time
during the visit.) Nerve conduction velocity (NCV) testing was done for about one-half of the
cases on each side, with 90% positive results that were usually judged to be of mild severity

(Table 7).
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As noted above, among these 34 possible or probable CTS cases, CTS was clinically diagnosed
in 29 subjects and most of these had the condition bilaterally (Table 8). Three other cases were
suspected by the medical provider but not diagnosed as CTS, although they met the study

classification rules; only one of these was bilateral.

The most common systemic condition among the 35 cases was obesity (Table 9). None of the
diseases sought in the medical record had a prevalence over 10% among these cases. Two
women were pregnant at the time of seeking attention for CTS; in another case the treating

physician attributed the CTS to an earlier pregnancy.

Two subjects were out of work due to disability at the time of CTS onset or diagnosis, and
another was taking care of children on a full-time basis. All but three charts contained at least
the patient's job title. The two largest occupational groups were 5 keyboard operators and 4
nurses; there were also 2 cake decorators, 2 high-school students, and 2 carpenters (1 contractor,

1 cabinet-maker).

As anticipated, the medical records did not contain detailed enough occupational information to
evaluate the probability of work-relatedness. However, it could not usually be determined
whether absence of a particular item of interest represented an absence of querying or a “no”
response from the patient. In any case, only 13 (38%) charts included a job description or
information on specific ergonomic exposures. Of these, repetitive motion and intensive and/or
continuous keyboard use were the most commonly noted exposures (Table 10 and Appendix
VIII). Both high-school students had “typing” noted in their charts. In six records, recreational
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activities were noted that might have caused or were observed to aggravate the symptoms, such

as cheerleading, softball, drumming, needlepoint, typing class, and use of a rowing machine.

Three charts noted that symptoms were provoked or aggravated by work; none specified whether
or not they improved after a vacation. One record contained a clinical opinion that the condition
was work-related, one specified both work and leisure-time needlework, and two others strongly
implied work-relatedness by the relatively detailed description of work duties and the
recommendations to modify work tasks. Thus, occupational and non-occupational hand usage

had been explored at least briefly by most providers, but few had made an explicit statement in

the record regarding etiology.

Compared with the number of charts where manual usage was noted, relatively few interventions
in occupational or other activities were recommended by providers to patients (Table 11). No
chart listed workers' compensation (WC) as the payer during the study period, although one CTS
case began receiving WC payments in May of 2000. (That subject, a female industrial worker,

was later contacted for an interview and refused.)

Incidence of Diagnosed Carpal Tunnel Syndrome in Fallon HMO Records

A total of 70,883 persons were determined to be enrolled in the Fallon HMO during 1998 and
thus to be at risk. Of these, 691 were recorded with a diagnosis of CTS during the same year
(Table 1). When subjects with a diagnosis of CTS in 1996 or 1997 (n=170) were excluded, there
were 70,713 persons at risk and 521 cases, or an apparent incidence rate of 7.37 per 1,000
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CTS patient refused permission to interview the subject. In all, 23 subjects were sampled for
interview, predominantly from the first two case groups. There were only three (14%) refusals
(Table 12), but nine subjects (41%) could not be located (no answer on multiple telephone
attempts, telephone number disconnected, etc.). The end of the funded study period truncated

further follow-up attempts.

Frequency of Work-Relatedness

Of the 11 completed questionnaires or telephone interviews, one was a subject who had had
epicondylitis during the intervening period and declined to answer a large number of questions
pertaining to her earlier CTS, including the questions regarding occupational exposures. Another

case had been on long-term disability leave for another condition and had no work history for the

time period in question.

The nine remaining interviews obtained sufficient information to judge work-relatedness.
However, one interview (for subject #22) was conducted with a proxy respondent (the mother of
a student away at college) who knew some but not all information sought regarding her son's
summer work experience. One interviewed subject was judged unlikely to have a work-related
condition (Table 13). Three were judged as definitely work-related on the basis of the exposures
described in the interview, 2 as probably and 3 as possibly work-related. The finding of 45%
work-related cases is comparable to two other estimates from other samples of the general

population (6, 7).
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The medical records for two of the 5 probably or definitely work-related cases also contained
similar opinions, while three charts had shown no evidence of such a judgment. Of note, one
subject (subject #18) who had been listed in the medical record as a security guard was found on
interview to be an administrative assistant for a security firm who performed clerical duties full-
time. The high-school student (#22) with a full-time summer job in a computer programming

firm had apparently not discussed this position with his pediatrician at all.

Another subject (#24), who was diagnosed with CTS in 1998 and described mild but classic
symptoms on interview, reported that his previous PCP had attributed these symptoms to “low
blood pressure” for about 12 or 15 years, and that the CTS diagnosis had been immediate upon
change of PCP in 1998. However, the new provider also did not appear to have explored the

work-relatedness of the condition with this patient.

No interviewed subject reported filing a workers' compensation (WC) claim for CTS. One of the
specific aims had been to compare work-related cases who did and did not file claims in order to
identify individual and occupational factors that might act as barriers or incentives to claim filing
or receiving benefits. However, since there was no evidence of either WC payments or claims

for the 60 study subjects, this analysis could not be carried out.
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Study Instruments

A number of study instruments were developed for this investigation. Four algorithms for
searching the HMO medical record database were developed and compared for their utility in
locating CTS cases and desirable revisions in the search strategy have been noted for future use.
The standardized interview was finalized and evaluated during the course of ten interviews, and a
list of revisions for future use has been noted.The decision rules for determination of probability
of CTS and of work-relatedness were also revised and evaluated. Data entry templates (in

Microsoft Access) were developed and utilized for both the chart reviews and case interviews.

During the conduct of this pilot study, several necessary revisions to the study instruments were
identified (listed below) beyond those done during the pilot-testing stage. These revisions will be

made before any future use of the same study protocol.

In sum, the procedures and decision rules necessary for identification of likely work-related cases
have been developed. Although only a small number of cases was evaluated in this pilot study, a
future large-scale investigation using the same study methods will be able to achieve the

substantive goals that motivated this project.

Medical Record Search Code:

»  Use an upper age limit of 65, not 55. (This had initially been the intention, but a
programming error was not caught early enough to permit re-running the program.)
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»  Separate the search criteria in Run 3 so that subjects can be linked back to the diagnosis that

led to their inclusion.

Medical Chart Review Form:

» Add item on hand dominance.

» Provide more specific instructions on the chart regarding the time period of interest for
weight gain, pregnancy, work history, etc.

» Insection F (hand/wrist symptoms), drop “burning” or combine with “pain,” because it was
found in so few records; “weakness” and “clumsiness” will be combined for the same reason.
The item, “distribution of symptoms (code 1, 2, 3)” will also be dropped because no record
provided the necessary information to make such a judgment.

» Add item to note if CTS was accompanied or preceded by tendon inflammation
(deQuervain's disease, wrist ganglion, etc.) on same side. Also add item regarding other
hand or wrist surgery for these symptoms (e.g., trigger thumb release on the same side).

» Asnoted above, the study decision rules for probability of CTS were probably too
conservative, in that they required details regarding symptom quality, distribution and
temporal pattern that were generally not addressed in the charts. The decision rules will need

to be revised to address these findings.

Case Interview:
» Pages 1-2: Add work history response categories of student, homemaker, self-employed,

holding two jobs simultaneously.

32



Incidence of CTS in a HMO Population Final Report

» Add clarification: If subject was performing housework and/or childcare but not working
outside the home, refer to as “Job A”

» Add item: Job was temporary only, e.g., summer employment.

» Add item: If subject was disabled and not working at all (and then skip to item 36. If still not
working at all, skip again to item 46).

» Page 4: Add item re: whether work demands are constant or vary from day to day.

» Page 5: Add item re: past or present occupational exposure to heavy metals, solvents, and
other neurotoxic chemical agents,

» Item 30: Delete (ambiguous; not referred to in decision rules for work-relatedness)

» Item 32: Add workstation or keyboard edge to “e.g., a tool handle”

» Page 6: Add items re: aggravation of symptoms by work activities; improvement in
symptoms if away from work for one week or more.

» Item 34: Resolve ambiguity as to whether “have a problem™ means “unable to do,” “find
difficult but know how to compensate,” or “do even though uncomfortable.”

» Item 37: Add reply option, “(4) Because it was a temporary situation”

» Page 11: Add items re: hand dominance and non-occupational risk factors (e.g., hours per
week in hand-intensive hobbies, history of wrist injury).

» Item 57: Add reply options, *“(a) In my opinion, the problem was not related to my work™ and
“(b) I did not want to get involved with the workers' compensation system.”

» Page 18: Add item requesting the subject's permission to contact the employer for whom s/he
was working when CTS symptoms began, without identifying him/her by name, in order to

obtain additional workplace information. (This item was originally to have been included,
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but it was deleted when delays in the work plan made it evident that employer interviews

could not be conducted.)
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Conclusions

The primary objective of this pilot study project has been fulfilled. Data from this HMO have
proved a feasible and effective means of identifying incident CTS cases within a well-defined
sample of the general population. Searching for CTS diagnoses, after exclusion of persons with
the same diagnosis in preceding years, was a fairly efficient strategy, although even extending the
exclusion period backward will not eliminate all recurrences, since some persons will have been
previously treated for CTS at other facilities. It was also effective to include diagnoses of
“median nerve lesion, not elsewhere classified” and *“‘causalgia” in combination with NCV
testing or splinting, and this last sub-group might be enlarged slightly in future with other
treatment codes. Even with these additions to the case mix, agreement was good (82% overall)

between medical diagnoses and record reviews.

After identifying recurrent CTS cases on chart review and adding those subjects with likely CTS
although not (yet) so diagnosed, the incidence density rate of diagnosed CTS in this HMO
population was estimated as 4.34 cases per 1,000 person-years. Among ten CTS cases
interviewed, four (45%) were judged to be definitely or probably work-related. None of these
had filed worker's compensation claims in 1998, although one person went on to do so by 2000.

Anecdotally, two interviewees expressed strong aversion to involving themselves with the

compensation system.
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In this pilot study sample of 35 medical charts, medical care providers appeared fairly
consistently to have ascertained the patient's occupation but infrequently to have asked detailed
questions about specific ergonomic exposures or to have recommended changes in work
practices or duties. Certainly it would be desirable if providers made a systematic attempt to
obtain exposure history from patients seeking medical attention for hand and wrist symptoms,
whether or not the diagnosis is CTS. Judging from these preliminary data, there may be a
substantial number of CTS cases, and perhaps cases of other upper extremity conditions as well,

coming to medical attention where opportunities for prevention or early intervention are lost.
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106 CTS Study 1

Study Begin Date 01/01/1998 Study Department Name Research/Occ Health
General Description  No Excl, Incl CTS Dx for year of 1998 - 1 criterion
Detail Description Will include based on cts only for year of 1998, no exclusions. Standard membership criteria (6month

window before index date). No controls.
Row Create Date 04/13/2000 Last Update 04/27/2000 Updated By Sama
Fallon PI Celona Other Pl Punnett Enroll End Date  01/01/1998
Follow-up End Date Index Interval  Monthly
Months of Membership Required Prior to Index Date 6 Include Female
Months of Membership Required After Index Date 1 Include Male

Plan Type Include FSC_CD 853 FALLON JUNIOR FC OPTION

Minimum Days Gap Before Index Date 0 Minimum Days Gap After Index Date 0
Maximum Days Gap Before Index Date 45 Maximum Days Gap After Index Date 0
Include Lowest Age 15 Include Highest Age 55 Exclude Deceased Member

Comment Six months window before index date with 45 day max gap, 1 month window after index date with no
gap allowed after index date, age 15-55, M&F.

Require matching on gender Max Age Difference (Months, 0=No age match) 12 Controls per case 0
Control Criteria Description Age and gender matched, 0 controls per case
Number of Months to Apply EXCLUSIONS BEFORE Index Date 0
Number of Months to Apply EXCLUSIONS AFTER Index Date 0
Number of Months to Apply INCLUSIONS BEFORE Index Date 0
Number of Months to Apply INCLUSIONS AFTER Index Date 12
Criteria Number 1 Include Exclude Code Include
Diagnosis Criteria
Low ICD-9 Code 354.0
High ICD-9 Code 354.0
Primary Diagnosis Indicator No
Type of claim code All
Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :106 Criteria Number : 1 as an AND condition.

Comment simple query for 354.0 CTS



107 CTS study 2

Study Begin Date 01/01/1998 Study Department Name research/occupational health
General Description  Incl CTS Dx for year of 1998, Exclusion of cls cases for 24 months prior to index month
Detail Description Will include based on cls only for year of 1998, Exclusion of cts cases for 24 months prior to index

month. Standard membership criteria (month window before index date). No controls.
Row Create Date 04/13/2000 Last Update 04/28/2000 Updated By Sama
Fallon P1 Celona Other PI Punnett Enroll End Date  01/01/1998
Follow-up End Date Index Interval  Monthly
Months of Membership Required Prior to Index Date 6 Include Female
Months of Membership Required After Index Date 1 Include Male

Plan Type Include FSC_CD 853 FALLON JUNIOR FC OPTION

Minimum Days Gap Before Index Date 0 Minimum Days Gap After Index Date 0
Maximum Days Gap Before Index Date 45 Maximum Days Gap After Index Date 0
Include Lowest Age 15 Include Highest Age 55 Exclude Deceased Member

Comment Six months window before index date with 45 day max gap, 1 month window after index date with no
gap allowed after index date, age 15-55, M&F.

Require matching on gender Max Age Difference (Months, 0=No age match) 12 Controls per case 0
Control Criteria Description Age and gender matched, 0 confrols per case
Number of Months to Apply EXCLUSIONS BEFORE Index Date 24
Number of Months to Apply EXCLUSIONS AFTER Index Date 0]
Number of Months to Apply INCLUSIONS BEFORE Index Date 0
Number of Months to Apply INCLUSIONS AFTER Index Date 12
Criteria Number 1 Include Exclude Code Both
Diagnosis Criteria
Low ICD-9 Code 354.0
High ICD-9 Code 354.0
Primary Diagnosis Indicator No
Type of claim code All
Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :107 Criteria Number : 1 as an AND condition.
Comment simple query for 354.0 CTS



108 CTS Study 3

Study Begin Date 01/01/1998 Study Department Name Research/Occupational Health

General Description  Incl Upper Extremity Disorders for 1998, Exclusion of cts cases for 24 months prior to index month

Detail Description Will include based on UE disorders only for year of 1998, Exclusion of cls cases for 24 months prior
fo index month. Standard membership criteria (month window before index date). No controls.

Row Create Date 04/13/2000 Last Update 04/28/2000 Updated By Sama

Fallon PI Celona Other PI Punnett Enroll End Date  01/01/1998

Follow-up End Date Index Interval  Monthly

Months of Membership Required Prior to Index Date 6 Include Female

Months of Membership Required After Index Date 1 Include Male

Minimum Days Gap Before Index Date 0 Minimum Days Gap After Index Date 0

Maximum Days Gap Before Index Date 45 Maximum Days Gap After Index Date 0

Include Lowest Age 15 Include Highest Age 55 Exclude Deceased Member

Comment Six months window before index date with 45 day max gap, 1 month window after index date with no
gap allowed after index date, age 15-55, M&F.

Require matching on gender Max Age Difference (Months, 0=No age match) 12 Controls per case 0
Control Criteria Description Age and gender matched, 0 controls per case
Number of Months to Apply EXCLUSIONS BEFORE Index Date 24
Number of Months to Apply EXCLUSIONS AFTER Index Date 0
Number of Months to Apply INCLUSIONS BEFORE Index Date 0
Number of Months to Apply INCLUSIONS AFTER Index Date 12
Criteria Number 1 Include Exclude Code Both
Diagnosis Criteria
Low ICD-9 Code 354.0
High ICD-9 Code 354.0
Primary Diagnosis Indicator No
Type of claim code All
Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 1 as an AND condition,

Comment simple query for 354.0 CTS



Criteria Number 2 Include Exclude Code Include
Diagnosis Criteria

Low ICD-8 Code 443.0

High ICD-9 Code 443.0

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria,
This DX criterion is combined with other members of Study Number :108 Criteria Number : 2 as an OR condition.
Comment Raynaud's Syndrome



Criteria Number 3 Include Exclude Code Include
Diagnosis Criteria

Low ICD-9 Code 3541

High ICD-9 Code 354.1

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 3 as an OR condition.

Comment Median Nerve Lesion NEC



Criteria Number 4 Include Exclude Code Include
Diagnosis Criteria

Low ICD-9 Code 356.9

High ICD-9 Code 356.9

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 4 as an OR condition.

Comment Peripheral Neuropathy
Procedure Criteria
Low Procedure Code 29125 APPLICATION SHORT ARM SPLINT
High Procedure Code 29126 APPLICATION, SPLINT, SHORT ARM, DYNAMIC
Type of claim code All
Same Criteria Count 1

We select everyone who does meet this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 4 as an OR condition.

Comment Short Arm Splint

Low Procedure Code 95860 NEEDLE EMG,ONE EXTREMITY W/WOQO RELATED
High Procedure Code 95864 NEEDLE EMG FOUR EXTREMITIES W/WO RELATED
Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 4 as an OR condition.

Comment Needle EMG Arm-4 extremities



Criteria Number 6 Include Exclude Code Include
Diagnosis Criteria

Low ICD-9 Code 782.0

High ICD-9 Code 782.0

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 6 as an AND condition.
Comment skin sensation disturbance

Low ICD-9 Code 356.9

High ICD-9 Code 356.9

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 6 as an AND condition.
Comment idio peripheral neuropathy nos

Procedure Criteria

Low Procedure Code 29125 APPLICATION SHORT ARM SPLINT

High Procedure Code 29126 APPLICATION, SPLINT, SHORT ARM, DYNAMIC
Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 6 as an OR condition.
Comment Arm Splint

Low Procedure Code 95860 NEEDLE EMG,ONE EXTREMITY W/WO RELATED
High Procedure Code 95864 NEEDLE EMG FOUR EXTREMITIES W/WO RELATED
Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 6 as an OR condition.
Comment UE EMG



Criteria Number 7 Include Exclude Code Include
Diagnosis Criteria

Low ICD-9 Code 356.9

High ICD-9 Code 356.9

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :108 Criteria Number : 7 as an AND condition.

Comment idiopathic peripheral neuropathy
Procedure Criteria
Low Procedure Code 29125 APPLICATION SHORT ARM SPLINT
High Procedure Code 29126 APPLICATION, SPLINT, SHORT ARM, DYNAMIC
Type of claim code All
Same Criteria Count 1

We select everyone who does meetl this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 7 as an OR condition.

Comment Short Arm Splints

Low Procedure Code 95860 NEEDLE EMG,ONE EXTREMITY W/WO RELATED
High Procedure Code 95864 NEEDLE EMG FOUR EXTREMITIES WWO RELATED
Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This Tx criterion is combined with other members of Study Number :108 Criteria Number : 7 as an OR condition.

Comment Needle Emg



109 CTS Study 4

Study Begin Date 01/01/1998 Study Department Name research/occ heallh
General Description  Treatments for CTS without a related dx

Detail Description CTS Study Design4: ID all incident cases that received treatments usually performed on CTS pts to
determine if they are cts cases. Standard membership criteria (6month window before index date).

No controls.
Row Create Date 04/13/2000 Last Update 04/28/2000 Updated By sama
Fallon PI Celona Other PI Punnett Enroll End Date  01/01/1998
Follow-up End Date Index Interval  Monthly
Months of Membership Required Prior to Index Date 6 Include Female
Months of Membership Required After Index Date 1 Include Male

Plan Type Include FSC_CD 853 FALLON JUNIOR FC OPTION

Minimum Days Gap Before Index Date 0 Minimum Days Gap After Index Date 0
Maximum Days Gap Before Index Date 45 Maximum Days Gap After Index Date 0
Include Lowest Age 15 Include Highest Age 55 Exclude Deceased Member

Comment Six months window before index date with 45 day max gap, 1 month window after index date with no
gap allowed after index date, age 15-55, M&F.

Require matching on gender Max Age Difference (Months, 0=No age match) 12 Controls per case 0
Control Criteria Description Age and gender matched, 0 controls per case
Number of Months to Apply EXCLUSIONS BEFORE Index Date 24
Number of Months to Apply EXCLUSIONS AFTER Index Date 12
Number of Months to Apply INCLUSIONS BEFORE Index Date 0
Number of Months to Apply INCLUSIONS AFTER Index Date 12
Criteria Number 1 Include Exclude Code Exclude
Diagnosis Criteria
Low ICD-9 Code 354.0
High ICD-9 Code 354.0
Primary Diagnosis Indicator No
Type of claim code All
Same Criteria Count 1

We select everyone who does meet this criteria,
This DX criterion is combined with other members of Study Number :109 Criteria Number : 1 as an AND condition,
Comment simple query for 354.0 CTS



Criteria Number 2 Include Exclude Code Include
Diagnosis Criteria

Low ICD-9 Code 04.43

High ICD-9 Code 04.43

Primary Diagnosis Indicator No

Type of claim code All

Same Criteria Count 1

We select everyone who does meet this criteria.
This DX criterion is combined with other members of Study Number :109 Criteria Number : 2 as an OR condition.
Comment carpal tunnel release



Appendix II1.

Medical chart review form

Template for data entry of chart reviews (in Microsoft Access)

Case tracking form

Coding sheets for chart reviews and case tracking


















Medical Records Abstract Form — Abbreviations and Coding

DNS = Does not state (specify) Medical chart does not contain this information
Language codes:

1 English

2 Spanish

3 p—

Symptom distribution: see diagram in Katz et al. [LP to provide]
1 Classic/Probable

2 Possible
3 Unlikely

Occupation codes:

Industry codes:

Ergonomic exposures are defined as:

a) frequent, repetitive hand or wrist motions on the affected side, including but not limited to
intensive or continuous operation of a video display unit keyboard

b) forceful manual exertions with the affected hand/arm

c) sustained awkward hand position (e.g., pinch grip); or wrist posture (e.g., flexion, extension,
ulnar deviation); or use of the fingers with the wrist flexed

d) use of a vibrating hand tool or device (including steering wheel), or holding a part to a
vibrating device (e.g., grinding wheel)

e) frequent or prolonged pressure over the wrist or base of the palm on the affected side

C:\My Documents\Research\CTS_NORA'\MedChart_Codes.doc
L. Punnett, 3/28/2001












Medical Records Abstract and Tracking Forms:
Abbreviations and Coding

DNS = Does not state (specify) Medical chart does not contain this information

Medical Specialty of diagnosing physician/provider (or dept where patient was seen):

1 = Internal Medicine

2 = Neurology
3 = Rheumatology
4 = Pediatrics

5 = Urgent Care
6 = Orthopedics

Language codes:
1 English
2 Spanish
3 i

Symptom distribution: see diagram in Katz et al. [LP to provide]

1 Classic/Probable

2 Possible
3 Unlikely
Code 1=yes, 2=no, 9=DNS: Nocturnal symptoms
PE findings for CTS
MD dx of CTS
Electrodiagnosis of CTS: 0 = Normal, inconclusive
1 =Mild
2 = Moderate
3 = Severe
9 = Not done

Abstracter’s Judgment re: CTS

1 = Unlikely
2 =Possible
3 =Probable
4 = Definite

C:\My Documents\Research\CTS_NORA\Tracking Form and Codes.wpd
L. Punnett, 4/4/2001



Other Dx: What disorder did patient have (instead of or in addition to)

1 = Cervical radiculopathy, cv neuropathy

2 = Tendonitis, etc. (only)

3 = Acute injury (incl. fracture, acute traumatic epicondylitis, etc.)
4 = Ulnar neuritis/neuropathy (w or w/o teno)

5 =Raynaud’s

6 = Impingement at AC joint, subacromial, thoracic outlet

7 =Pregnancy

8 = Systemic disease (incl. viral neuropathy)

9 = Nothing evident in chart

1

0 = Scoliosis (reason for EMG)

Interview Attempts

1 = Successful

2 =Partially completed / proxy respondent

3 =Refused

4 = Could not locate (incl. address change, phone disconnected or number unpublished)
5 = Located but inappropriate (not CTS)

Full-time or part-time job

1 =Full-time
2 =Part-time

Suspected cause of problem

1 = Computer, keyboard, mouse or other pointing device
2 = Repetitive gripping and handling of heavy materials
3 = Writing by hand

4 = Both keyboard work and writing

9 =Don't know

C:\My Documents\Research\CTS NORA\Tracking Form and Codes.wpd
L. Punnett, 4/4/2001



Appendix IV.

Letter to case's primary care provider requesting permission to contact case with questionnaire

Cover letter to CTS cases, with enclosures

Informed consent form for human subjects, approved by the Institutional Review Boards

of University of Massachusetts Lowell and Fallon Clinic









Enclosures with each cover letter:

1. Informed Consent Form

2. Refusal Form

3. Stamped, self-addressed envelope
4. Questionnaire OR

5. Diagrams












Appendix V.

Final CTS case questionnaire

Template for questionnaire data entry (in Microsoft Access)















JOB A JOB B
ON A TYPICAL WORK DAY... l l

28.  Overall, how much hand force did you have to use to do this job?

(Circle a number from 1 to 7 where 1 is “no force with hands and wrists” and 7 is “extremely high force with hands and wrists”)

Extremely high

Extremely high No force with

No force with
hands and | 1 |2 |3 I4|5|6]? | force with hands hands and | 1 |2]3]4[5|6I?] forct:\\_fithhands
wrists and wrists wrists and wrisls
29.  Did your job require you to lift G - 29. ' Yes
objects weighing more than 2 Z_No 2_N0
pounds, or to use high hand forces
such as squeezing with a pinch grip,
scooping very hard ice cream, or
wringing out a full mop?
29a. If yes: for how many hours 20a, ! 0-2 hours
per day? ' 0-2 hours * 2-4 hours
*  2-4 hours *  4-6hours
* __ 4-6hours * _ 6-8hours
% 6-8 hours > ___more than § hours
t more than 8 hours
30.  Did you have to exert a level of hand ' Yes 30. ' Yes
force that was physically difficult for Z_No I__No

you?






























56.

Have you or your current employer, or any other former employers filed a workers' compensation claim for your hand/wrist
njury?

2

' Yes ___No & SKIPTO QUESTION 57
l ’__ Don'tknow —¥ SKIP TO QUESTION 58
(CONTINUE BELOW)
56a. What employer was listed on the claim: '  JobA employer (page 1)
e Job B employer (page 3)
* __ Job C employer (page 8)

b Other: Describe
56b. What date did you file this claim /
month/year

S56¢c.  Have you hired a lawyer because of your injury?

! Yes (please circle a or b) --> a. case is in litigation b. case has been settled
3 No
2 Don't know

56d What is the status of your claim?

' Awarded at least partial benefits

j Claim pending
i benefi
(CONTINUE BELOW, sk b SKIP TO QUESTION 58
then skip to question 58) ="

S6e. Which of the following types of benefits have you received from this workers’ compensation claim (check all that
apply)

Wage replacement

£ Medical bills were paid
Rehabilitation services were paid
* Other: Describe

S6f. Are you still receiving benefits

Yes

No
Don't know

o e

(]

56g. If you did receive wage replacement benefits, how many months have/did you received/receive benefits?
months
56h. Have there been any disputes or disagreements with your employer or the insurance company over your claim?
_ Yes

1
2 No
Don't know

56i. If yes, which of the following issues were the source of the dispute (check all that apply):

' Whether or not your injury was work-related

: Whether or not you can do your usual job

: Whether or not your medical treatment is appropriate

¥ Whether or not you are able to work

3 Whether or not the employer will honor physical restrictions ordered by your physician
¢ Other: Describe

13









66. Are you male or female?

' Male *  Female

.

Have you ever taken estrogen-containing medications e.g., birth control pills or estrogen-
replacements, during or after menopause?

1
No
: Yes, I took estrogen-containing medications from / to /
month/year  month/year

67. What is the highest grade or year of school you completed?

____Never attended school

" Grades 1 through 4

__ Grades 5 through 8

Grades 9 through 11 (some high school, no diploma)

Grade 12 or GED (high school graduate)

____College 1 year to 3 years (some college or technical school)
College 4 years or more (college graduate)

bd

LV T S T

-~ o

68. Which of the following categories best describes your race?

White
Black
Asian/Pacific Islander [Please specify country: ]
American Indian, Alaska Native

Mixed/Other, specify

g -

£

W

69. Are you of Spanish/Hispanic origin?

Yes
Z  No
70. What is your average FAMILY annual income. If you are not currently working, circle the income level your family was in

when you last worked.

' Under $10,000 $35,000 to $49,999
¥ 10,000 to $14,999 6 $50,000 to $74,999
*  $15,000 to $24,999 7 75,000 to $99,999
: $25,000 to $34,999 ¥ $100,000 or more

Thank you very much for your time. If you have any questions, feel free to call Dr. Laura Punnett at: 978-934-3269. Please send the
completed questionnaire in the envelope provided to:

Laura Punnett, Sc.D.

Department of Work Environment
University of Massachusetts Lowell
One University Avenue

Lowell, MA 01854









Appendix VI

Results of preliminary pilot testing of case questionnaire by Massachusetts Department

of Public Health, with interviewer comments/recommendations for revisions












Appendix VII.

Decision rules for determination of 1) probability of CTS, and

2) probability of work-relatedness












Appendix VIIL

Tabulation of occupational and non-occupational risk factors in 34 medical charts of

diagnosed or likely CTS cases



Incidence of CTS in a HMO Population

L. Punnett, Sc.D.

Occupational and non-occupational risk factors, and attribution or suspected cause of CTS according to treating physician, in 34

medical charts of diagnosed, probable or possible CTS cases.

Pt. Weight BMI* Medical and/or Non-occup. Occupation Occup. Attribution
hormonal factors activities+ Exposures by PCP
1 : : —eme Softball, Student Typing class DNS
cheerleading
2 80 Ib. overwt Pregnant — Transcriptionist Rep. keyboard op. Work
3 Rapid wt gain(30 Ibs.) Computer use Nurse DNS
4 "“Obese” Pregnant e Office worker Keyboard op. Pregnancy
5 "Obese" Cervical spondylopathy =~ - (Cable TV co.) Neck dis.
& radiculopathy
6 122 4 —nee ——- Assembly line Rep. & forceful Workt
machine opr. motions
T 2290 303 e e Contractor DNS
8 240 427 e —— DNS DNS
9 198 37.5 e Yes (NS) Hair dresser DNS
10 169 274 - Driving, riding Nurse practitioner DNS
11 227 293 Colles wrist fxf, 1997 Rowing machine Drummer Rep. motion DNS
13 147 261 e e Psychotherapist DNS
14 283 36.5 Diabetes — Metal mechanic Rep. manual bending
Iwelder of metal strips DNS
15 215+ 338 Diabetes Writing Airline ramp worker DNS
16 "Obese” Diabetes e Waitress Carry trays: pressure, DNS
awkward posture
17 A82° . Fibromyalgia — DNS (on disability leave) DNS
18 348 54.7 Fibromyalgia; estrogen med, Security guard Cradles telephone Workt

on shoulder






Appendix IX.

Draft letter to employers of CTS cases
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