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EXECUTIVE SUMMARY

Section 4018 of the Transportation Equity Act for the 21st Century (the Act) directsthe
Secretary of Trangportation to determineif it is feasible to develop a safe and practicable program for
dlowing individuas with insulin-treated diabetes mdlitus (ITDM) to operate commercid motor vehicles
(CMVy) ininterstate commerce. In making the determination, the Secretary was directed to evauate
research and other relevant information on the effects of ITDM on driving performance. The Act Sates
that, to accomplish this, the Secretary shal consult the states with regard to their programs for CMV
operation by ITDM drivers, evauate the Department of Transportation’s (DOT) policiesin other
modes of trangportation, analyze pertinent risk data, consult with interested groups knowledgesble
about diabetes and related issues, and assess the possible lega consequences of permitting ITDM
individualsto operate CMVsin interstate commerce. The Act also directs the Secretary to report the
findings to Congress and, if aprogram is feasible, describe the dements of a protocol to permit
individuas with ITDM to operate CMVs.

The report concludes that a safe and practicable protocol to alow some ITDM individualsto
operate CMVsisfeashble. The motor carrier regulatory functions of the Federa Highway
Adminigtration (FHWA) were transferred to the recently created Federal Motor Carrier Safety
Adminigration (FMCSA). The FMCSA is evauating dternatives for implementing a process for
dlowing individuas with ITDM to drive in intersate commerce,

The FMCSA’s evauation presents the background and context of diabetes and CMV
operation. The FHWA established the current standard for diabetes in 1970 because severd risk

sudiesindicated that digbetic drivers had a higher rate of accident involvement than the generd



population. Since 1970, the FHWA engaged in several activities to address the issue of diabetes and
CMV operation. On March 28, 1977, the FHWA published an Advance Notice of Proposed
Rulemaking (ANPRM) to solicit comments on the diabetes standard (42 FR 16452). The FHWA
terminated this rulemaking in November 1977 without amending the standard, after determining that the
more substantive comments and the literature cited in the ANPRM supported the prohibition againgt the
operation of CMVs by insulin-using diabetics because of highway safety concerns. On November 25,
1987, the FHWA published anew ANPRM (52 FR 45204) requesting comments on petitions from
two individuds and the American Diabetes Association to eiminate the blanket prohibition against
insulin-using diabetics and grant waivers on a case-by-case basis. In September 1987, a Conference
on Diabetic Disorders and Commercid Drivers was held to review the diabetes sandard in light of
advancesin the care of diabetics. Conference participants (physicians, scientidts, federd officids and
representatives from the motor carrier industry) recommended that some drivers with diabetes be
certified to drive depending upon insulin use and under certain conditions (abbsence of recurrent
hypoglycemia, safe driving record, etc.). Following this, the FHWA published a Notice of Proposed
Rulemaking (55 FR 41208) requesting comments on a proposd to revise the diabetes standard to
alow insulin-using diabetics to operate CMV's and sponsored a 1990 risk assessment that estimated
various levds of accidents among diabetic drivers depending upon the severity of hypoglycemia. The
estimated level of accidents was deemed acceptable and a Notice of Intent to Issue Waivers was
published in 1992. Thisled to a 1993 waiver program, based on athree-year safe driving record while

using insulin and medicd examinations by the required specidigts.

The diabetes waiver program, origindly part of aresearch study, was terminated in 1996. The



D.C. Court of Appeds (Advocates for Highway and Auto Safety v. Federd Highway Administration,
28F. 3d 1288, D.C. Circuit 1994) had found that the initid determination that the agency’svison
walver program would not adversdly affect the safe operation of CMVswas “devoid of empiricd
support in the record” and, therefore, contrary to law. Although the decison initidly affected only the
vison waiver program, it had a direct effect on the diabetes program because of the amilar approach
used to prequdify drivers. Those drivers holding waivers at the program'’ s termination were alowed to
continue to operate CMV'sin interstate commerce under grandfather provisions.

Background research was conducted on the risk of driving with digbetes. Although the
relationship between diabetes and automobile crashes had been assessed since 1965, the
epidemiologica evidence from 1965 to 1991 produced conflicting results.  Thelack of consstent
results was in many cases caused by flawed methodology. Further, none of the studies addressed the
operation of CMV's. With the termination of the waiver program and its research component, the
FHWA lacked clear risk assessment information.

A literature review was conducted on the treatment and management of ITDM. The research
results showed positive findings. Six studies have been reported in the literature. The two largest and
most reported studies (The Diabetes Control and Complications Trid and the United Kingdom
Progpective Diabetes Study Group ) represented the most extensive investigations of insulin therapy
and had amilar findings. Both showed that patients experienced reductions in blood glucose levels, and
sgnificantly fewer microvascular complications, with intengve treetment. However, the sudies aso
showed sgnificant adverse effects from insulin use, notably, a Sgnificantly higher rate of hypoglycemia

Investigation of the policies of other DOT moda administrations regarding ITDM showed that

only the Federal Aviaion Administration (FAA) has awell-developed program. 1n 1994, the FAA



determined that selected ITDM individuas can be considered for specia issuance of athird-class
Airman Medicd Certificate under a screening, glucose management, and monitoring protocol. The
program evolved through a series of sepsin which the agency capitdized on its experience, reviewed
relevant research, consulted medica experts, and consdered comments from the public and interested
organizations.

Asapart of itsfeashility determination, the FMCSA examined how the Sates treated drivers
with ITDM. Although the states have the option to apply the FMCSRs to the medica qualifications for
intrastate CMV operators, they aso have the flexibility to deviate from the FMCSRs. Most states have
chosen to adopt the federal standards and not dlow ITDM individuasto operate CMVs. Some States
have granted grandfather rights to drivers who were dready driving intrastate, while dlowing no new
drivers after a specific date. Other states have programs whereby drivers can apply for the opportunity
to operate in intrastate commerce. Based on severd surveys of the states and contact with individua
dates, the programs of four states (Utah, Michigan, Kentucky and Delaware) are presented as
examples of more extendve gpproaches. These states have screening, operating and monitoring
protocols of varying degrees of intendity and coverage, but do not monitor results.

The report presents four recent risk assessment studies (1995 to 1997) that specificaly address
diabetes and the operation of CMVs. Two of the studies were performed in Canada, while the other
two were conducted by the Office of Motor Carrier Safety (now the FMCSA). Thefirst study
andyzed insurance data for 1,307 truck drivers, and found that diabetics operating smaller trucks had
sgnificantly higher accident rates (diabetics operating large combination trucks did not have higher
rates). Insulin use was not considered. The second Canadian study used the same database, and

concluded that diabetic drivers did not have accidents that were sgnificantly more severe than those



without the condition (severity was defined by injuries and fatalities). The third study used data from
the FHWA waiver program. These data were reandyzed to address earlier criticism concerning
possible bias when the driversin the program were compared with national data. The analys's showed
that the accident rate of the waiver program drivers was the same as the nationd rate. The last study
looked at 723 ITDM drivers of large trucks and a comparison group of 1,297 drivers with commercia
driver’slicenses. After adjustment for confounding, the results showed no significant differences
between the two groups in accident rate or severity.

The FHWA dso assembled apane of physicians expert in the trestment of diabetes. The
panel was asked to address the screening and monitoring issues that would be associated with a
processto dlow ITDM individuasto operate CMV's. Responding with written reports and through
discusson a ameeting in Washington, DC, the pand expressed the opinion that advancesin the
treatment of diabetes make it possible both to control the disease and to permit the identification of
those individuds capable of doing so. The pand identified methods to avoid acute complications,
including hypoglycemia, and endorsed a protocal for monitoring glucose before and during the
operation of aCMV. The panel concluded that from amedica standpoint a process was feasible for

permitting some individuas with ITDM to operate CMVs.

The report concludes that a safe and practicable protocol to dlow some ITDM individuas to
operate CMVsisfeasble. The research on the treetment and management of ITDM, combined with
the determinations of the medica pand, indicate that the disease and its adverse effects can be
successfully controlled and monitored. Moreover, recent risk assessments provide evidence that

diabetic CMV operators can perform in an acceptably safe manner. Finaly, the program operated by



the FAA and the reandlyss of the FHWA' s digbetes waiver program demondtrate that it is possble to
screen and monitor ITDM individuas so that safe performanceisfeasble.

The report further concludes that a viable program protocol for dlowing individuas with ITDM
to operate CMV s would require three components. Thefirst is a screening component to identify
qudified gpplicants. This process would examine the applicant’ s experience and safety in operating
CMVswith ITDM, the history of hypoglycemia, and the results of examinations by the required
medica specidigs (endocrinologists and ophthamologists). The second component would provide
guiddines for managing ITDM, including supplies to be used and the protocol for monitoring and
maintaining appropriate blood glucose levels. The last component would specify the process to be
used for monitoring ITDM commercid drivers. It would address the required medica examinaions
and the schedule for their submission. It dso would indicate how glucose measures should be taken
and reviewed, and specify how episodes of severe hypoglycemia and accidents should be reported.
These components are based largely on the structure of the FAA and FHWA waiver programs. They
are presented in detall in the report.

Finaly, the report addresses the lega consequences of permitting ITDM individuds to drive
CMVsin interstate commerce. It was determined that the legd consequences of arule (including a
regulation, policy or sandard adopted pursuant to the Adminigrative Procedure Act (APA)) fal into
two categories. (1) an APA chdlengeto the vdidity of therule, and (2) tort liability for damages
sugtained in an accident involving an ITDM driver. The assessment concluded that these consequences
are no different from those associated with any other rule involving driver standards and qudifications.
For employersthat hire ITDM drivers, the rule might expose them to new standards of responsibility

for monitoring the hedlth of drivers who meet federd guiddines.
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1. Introduction

In Sec. 4018 of the Trangportation Equity Act for the 21% Century [Public Law 105-178, 112
Stat. 107, at 413], Congress has directed the Secretary of Trangportation to determineif it is possible
to develop a safe, practicable and cost-effective screening, operating and monitoring protocol for
dlowing insulin-treated diabetes mdlitus (ITDM) individuds to operate commercid motor vehicles
(CMVy) in interstate commerce. In this determination, the protocol will be one which ensures that, for
those dlowed to operate CM Vs, the level of safety will be equa to or grester than that achieved with
the current prohibition on these drivers. 1n making this determination, the Secretary was further
directed to compile and evauate research and other information on the effects of ITDM on driving
performance.

In compiling and evauating rlevant information, the Act states that specific areas shdl be

consdered:
o Consult with States that have developed and are implementing a screening process to
identify individuas with ITDM who may obtain waiversto drive CMVsin interstate
COMMerce;
. Evaduate the Department’ s policy and actions to permit certain ITDM individuas who

meet selection criteria and who successfully comply with the approved monitoring
protocol to operate in other modes of transportation;

. Assessthe possible legd consequences of permitting ITDM individuasto drive CMVs
in interstate commerce;

. Anayze available data on the safety performance of diabetic drivers and motor
vehides,

. Assess the revance of intrastate driving and experiences of other modes of
trangportation to interstate driving and experiences of other modes of trangportation to



interstate CMV operations,
. Consult with interested groups knowledgesble about diabetes and related issues.
Findly, the Act directs the Secretary to report to Congress. If no protocol isfeasible, the
report must present the basis for this decision. Conversdly, if a screening and monitoring protocol can
be devel oped, the report must describe the elements of the protocol, and the Secretary must promptly

initiate a rulemaking proceeding to implement the protocol described.

2. Background and Context of Diabetes and the Operation of CMVs
a Overview of the History of Diabetes and the Operations of CMVs

Diabetes was not specificaly mentioned in the Federd Motor Carrier Safety Regulations
(FMCSRs) until April 22, 1970 (35 FR 6458). However, as early as 1939, the Interstate Commerce
Commission (ICC) required a urine glucose test as part of the medica examination for determining
whether a person was physicdly quaified to driveaCMV in interstate or foreign commerce. The
standard in 1939 provided that a person was qudified to drive who had “No mental, nervous, organic,
or functiona diseese, likdly to interfere with safe driving.”

The Federal Highway Adminigtration (FHWA) established the current standard for diabetesin
1970 because the results of severa accident studies, including “Accident and Violation Rates of
Washington's Medicaly Restricted Drivers’ by A. Crancer and L. McMurray (December 1967),
indicated that diabetic drivers have ahigher rate of accident involvement than the generd driving
population.

On March 28, 1977, the FHWA published an Advance Notice of Proposed Rulemaking



(ANPRM) (42 FR 16452) to solicit comments on the diabetes standard. On November 3, 1977, the
FHWA terminated this rulemaking without amending the digbetes sandard. The agency determined,
among other things, that the more substantive medical comments received in response to the ANPRM
and the medicd literature cited in the ANPRM supported the prohibition of insulin-using diabetics and
that highway safety would be better protected by retention of that prohibition (42 FR 57488 (1977)).
In 1986, rulemaking petitions were accepted from two individuas, and from the American
Diabetes Association (ADA). These petitioners requested that the FHWA initiate a rulemaking action
to diminate the “blanket prohibition” againg insulin-using diabetics and dlow such driversto obtain a
waiver on acase-by-case basis. The ADA petition requested that the FHWA develop awaiver
program whereby physicians used by the FHWA would make individua determinations of medica
qudifications and the FHWA would grant waivers to quaified individuals on a case-by-case basis. On
November 25, 1987, the FHWA published an ANPRM (52 FR 45204) requesting comments from
interested parties on the ADA petition. In addition to the petitions, ongoing work was being conducted

by the FHWA to investigate various aspects of the issue.

b. FHWA Past Investigations of the Issue

The FHWA conducted a number of investigations following the interest shown in the issue of
ITDM and the operation of CMVs. The following isasummary of FHWA's activities from the late
1980's until awaiver program was implemented in 1993.

In September 1987, the FHWA convened a conference on diabetic disorders and commercia

drivers. The conference was attended by numerous phys cians and scientists experienced in the care of



people with diabetes, Federd officias, and representatives from al segments of the motor carrier

industry. The focus of the conference was the review of the current medical standards for truck drivers

with diabetes mdlitus. The attendees were divided into four task forces which reviewed the rule in the

context of the many advances that have occurred in the care of diabetes since 1970. Based on this

work the following recommendations were made:

?

Certified commercia drivers who develop digbetes mdlitus after driving for five (5)
years and who require insulin thergpy may continue to be certified if they meet the
particular criteria

--Absence of recurrent hypoglycemiathat results in loss of
CONSCIOUSNESS OF SEiZUre;

--Absence of seizure or comawithout antecedent prodroma symptoms of

hypoglycemia;

--Absence of recurrent diabetic ketoacidosis or hyperosmolar non-ketotic coma;
--Documentation of regular medica follow-up.

Persons with diabetes mlitus who use insulin and who have no demongtrated history of
safety on the highway as commercid drivers are not digible for certification;

All persons with diabetes mdlitus who do not require insulin therapy are eigible for
certification as commercid drivers unless disqudified by an organ complication of
diabetes as defined under current Federal standards.

The conference members also recommended to the Department of Transportation (DOT) that

certified commercid drivers requiring insulin for diabetes management be considered digible for

continued certification. While emphasizing the initid digibility for drivers who develop diabetes

requiring insulin thergpy and who have proven safety skills as commercid drivers, the conferees

encouraged the DOT to accrue prospective data on these drivers after certification. These datawould



dlow the Department to reeva uate the recommendations after a suitable period of time to study the
feadbility of including insulin-trested diabetics who wish to become commercid drivers.
Additiondly, it was recommended that:
? All drivers with digbetes should have annud examinations for visud impairment,

neurologica function, and cardiovascular disease (including hypertension).

? If poor control of the diabetic state based on the suggested guidelines of the American
Diabetes Association exigts, certification will be deferred until control isimproved.

? Driverstaking ord agents should be informed about possible interactions of these drugs
with other medications they may be taking and about possible hypoglycemic risks
associated with missed medls.

A final report was published in July 1988 (FHWA, 1988).

On October 5, 1990, the FHWA published a Notice of Proposed Rulemaking (NPRM) (55
FR 41028) requesting comments on a proposd to adlowed insulin-using diabeticsto driveaCMV if
they met certain examination criteria and were found qudified by a board-certified endocrinologist. An
andysis of the comments submitted showed that public support of the NPRM was predicated upon the
belief that (1) medica advances alowed people with digbetes to effectively manage their disease and,
therefore, each diabetic’s qudifications should be examined individudly; (2) the existing rule deprived
certain individuas of the right to work in their chosen profession; and (3) the blanket prohibition was
discriminatory. Comments opposed to the NPRM centered around the following assertions: (1) the
risks from implementing the proposed changes would outweigh any benefits gained (i.e., deaths,

injuries, and property losses), and (2) the cost of implementing the changes would be prohibitive.



Also in October 1990, the FHWA contracted with the University of Pittsburgh to perform a
risk assessment assuming insulin-using diabetics were dlowed to drive CMVs in interstate commerce.
Therisk assessment was developed by synthesizing available information concerning insulin using
drivers and the complications associated with insulin use. The focus of the assessment was to estimate
the number of accidents that could be expected based on the number of ITDM individuas who would
be alowed to drive and the occurrence of various severity levels of hypoglycemia. The results of this
asessment are discussed below in the section presenting earlier risk assessments. This assessment dso
included areview of the literature concerned with the accident experience of digbetic drivers and state
laws regulating insulin-using CMV drivers. In addition, the investigation reviewed the effectiveness of

the current treatment of digbetes. Thefind report was published in May 1992 (FHWA, 1992).

On October 21, 1992, the FHWA published a Notice of Intent to Issue Waivers (57 FR
48011) requesting comments on a proposed waiver program to collect data that could be used in the
concurrent rulemaking action to update the diabetes sandard. Comments favoring the FHWA's
proposal to issue waivers suggested that neither the digbetic drivers who use insulin nor the public
would be more e risk if these drivers were alowed to drive CMV's under the conditions set forth in the
proposed waiver program. Other comments cited the scientific advances that have been made in the
medica treatment of diabetes over the last 50 years as arationae for the waivers.

The U.S. Equa Employment Opportunity Commission wrote that the diabetes waiver program
was an important and positive step in expanding the employment opportunities of quaified individuas

with disabilities. Those opposed to the proposed waiver program cited concerns about hypoglycemia,



reliability of sdf-verifications, tight control of blood sugar levels, work schedules, and additiona
accidents resulting in injury or deeth (Advocates for Highway & Auto Safety (AHAS), Insurance
Indtitute for Highway Safety (11HS), American Trucking Associations (ATA), United Parcd Service
(UPS), the American Movers Conference and the Idaho State Police).

On July 29, 1993, the FHWA published aFind Determination (58 FR 40690) to issue waivers
from the diabetes requirements at 49 CFR 391.41(b)(3) to certain insulin-using diabetic drivers of
CMVs. Thewaiver was vaid for aperiod of three years unless it was revoked for failure to comply
with its conditions, or until resolution of a concurrent rulemaking action, whichever occurred first. To
obtain awaiver, an applicant was required to have a least three years of recent experience driving a
CMV while using insulin to control his or her diabetes, a safe driving record, and must have been
recently examined by a board-certified/digible endocrinologist and an ophthamologist. The deadline
for submitting applications for waivers was April 30, 1994.

The waiver program developed by the FHWA was originadly apart of aresearch sudy. This
study was designed to investigate if individuas with ITDM who were screened by the program could
safely operate CMV's. Those who were successful in the application process and received waivers
would become members of a cohort in a prospective study.

The driving behavior of the waiver cohort was to be compared to that of a sample of drivers
from the population of CMV operators. However, this planned three year prospective study was not
implemented because the agency was unable to recruit a sufficient number of drivers from the rdlevant
populations for acomparison group. Without a comparison group, it was necessary to look esewhere

for information representing a national norm for CMV safety. In an immediate sense this was necessary
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S0 that safety monitoring could be conducted while the waiver program was in operation. Comparative
materia was found in the Generd Egtimates System (GES), an annud nationa survey of police accident
reports (PARS) sponsored by the Nationa Highway Traffic Safety Adminigtration (NHTSA). The
GES produces annua estimates of the number of crashes experienced by large CMV's, when combined
with the estimated annua vehicles milestraveled (VMT) for trucks (provided by the FHWA), nationa
accident rates are derived each year for these type of vehicles.

Monitoring was conducted on a periodic basis by comparing the cumulative accident rete of the
waived driver cohort to the nationd accident rete for asimilar period of time. Thismode of andyss
was not used to draw conclusions for the prospective study because the study and the program in its
origina form was terminated by a decison in the United States Court of Appeals for the Didtrict of
Columbia Circuit (Advocates for Highway and Auto Safety v. FHWA, 28F.306 1288, 1994). This
decison is discussed in the section presenting the FHWA Waiver Program for ITDM. The
comparative andyss using GES data did, however, provide evidence for arisk assessment. The design
of the comparative analyss, while endorsed by some review pands, was criticized by other researchers
and safety groups as dlowing the possibility of biased results. These criticisms were addressed in an
investigation of potentid biasin the results. Using sengtivity andyss, thisinvestigation examined the
effect on the results under arange of conditions that could cause bias. The outcome of thisinvestigation

showed that results were rdatively insengitive to bias.



c. FHWA Waiver Program for ITDM

The FHWA announced afind decison to issue waivers on July 29, 1993. Applications were
accepted until April 30,1994. In all, 448 applications were received. Of the applicants, 139
individuals were issued digbetes waivers, 183 drivers were regjected for not meeting the acceptance
requirements, and 126 drivers never completed their gpplications. During the course of the program,
26 subjects were logt to the study. Eight drivers had their waivers revoked for failure to meet the
obligations of the program, 11 drivers had their waivers canceled for medica reasons, and seven
drivers voluntarily withdrew or died.

In order to be accepted by the Diabetes Waiver Program, applicants had to meet certain
criteria concerning driving experience and safety record relative to suspensons, revocations, reportable
accidents, and convictions. The gpplication process adso contained medica requirements for examiners
and examinations. Once accepted into the Diabetes Waiver Program, the driver had to meet
requirements concerning the management of the diabetic condition, the reporting of accidents and
convictions, change of residence, and employment. Those who received waivers dso had to report any
medical assistance associated with any accident involvement and records of blood glucose vaues prior
to the accident. The waiver recipients had to submit documentation of semi-annua medical
examinations and various information describing the extent of their CMV operation. A full description
of the Diabetes Waiver Program requirements is given in Appendix A.

Failure to meet the reporting requirements was cause for participants of the Diabetes Waiver
Program to lose their waivers. In fact, some waivers were rescinded during the course of the program.

An eaborate system of reminders was put in place, and many opportunities were given to participants
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to comply with the requirements before their waivers were actudly taken away. Of the eight drivers
who logt their waivers for failing to meet program obligations, seven had their waivers revoked for
failure to meet reporting requirements. Here, four driverslost their waivers for falure to report monthly
driving information, and three had their waivers revoked for failure to submit required medica

examinations. One driver waiver was revoked due to a conviction for a disquaifying offense.

Changesin the Waiver Program

The Advocates for Highway and Auto Safety (AHAYS), a consortium of insurance companies,
law enforcement agencies, and public interest groups, filed suit in the United States Court of Appeals
for the Didrict of Columbia Circuit chalenging the find rule issued by the FHWA establishing the Vison
Waiver Program. While this suit focused on the Vision Waiver Program, it had alater direct effect on
the Diabetes Waiver Program because of the smilar

approach used to prequdify drivers. In the suit, AHAS argued that the FHWA had not given
adequate opportunity for public comment on the waiver program, that the program violated the intent of
Congress as st forth in the Motor Carrier Safety Act of 1984, and that, in promul gating the program,
the FHWA acted in an arbitrary and capricious manner.

The 1984 Safety Act dlowed the Secretary of Trangportation (who delegated his authority to
the Federal Highway Adminigtrator), to waive any regulation issued on the authority of that act after
giving public notice and dlowing for the opportunity to comment, if it were determined that “such
walver isnot contrary to the public interest and is congstent with the safe operation of motor vehicles”

The AHAS case was argued on November 15, 1993, and the Court’ s decision was announced
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on August 2, 1994. The Court found that the FHWA had given meaningful opportunity for comment
through its notices and that the comments received were given due consideration. The Court aso found
that the FHWA had not acted in an arbitrary and capricious manner in setting up the Vison Waiver
Program. However, the Court did find that adoption of the waiver program by the FHWA was
contrary to law. The FHWA, it reasoned, had adopted the Vison Waiver Program “in order to
procure the hard evidence needed to determine the effect of visud deficiencies on safety.” However, to
satidy the Safety Act, waivers must uphold the requirement that there will “not be any diminution of
safety resulting from thewaiver.” The Court therefore determined that the initid determination that the
Vison Waiver Program would not adversdly affect the safe operation of CMVswas “devoid of
empirica support in the record” and, therefore, contrary to law. The Court vacated and remanded the

rule which set up the waiver program. (Advocates for Highway and Auto Safety v. FHWA, 28F.3d

1288, DC Circuit 1994).

On October 6, 1994, the FHWA published a notice of determination and request for
comments in the Federal Register (59FR 50887, October 6, 1994), extending the validity of the vison
waivers for a 30-day period. The notice aso proposed to revaidate dl exigting vison waivers,
dlowing waiver holders to continue to participate in the sudy program until its concluson on or before
March 31, 1996. On November 17, 1994, the FHWA published a Notice of Final Determination

vdidating vison waivers until March 31, 1996 (59FR 59386, November 17, 1994).
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Resultant Changesin the Program - Performance Conditions, New Waivers

In February 1995, a decision was made regarding new performance conditions for the Vision
Waiver Program. In March 1995, the new conditions and expiration date were gpplied to the Digbetes
Waiver Program aswell. All diabetes waivers were re-issued to drivers and aletter sent explaining the
new criteria of the program and the new expiration date for al waivers.

Drivers were informed that dl reporting requirements would now have to be met in full and on
time. The previous system of reminders and warnings would no longer bein place. Drivers were aso
apprised of new conditions that they would have to meet relating to driving performance. A lig of
offenses that would trigger revocations or evauation of the driver’ s fithessto retain hisgher waiver was
included.

The most important difference that resulted from the changesin the waiver program camein the
area of tracking of accidents and citations. Monitoring changes meant that al incidents not only had to
be scrutinized for timely reporting, but evaluated for severity and resultant charges againgt the waived
driver. Thisrequired extensive tracking through the adminigrative database. For every driver there
had to be an accurate ligting of al incidents, their dispogtions, the reporting history by the driver, and
finaly, any evauation of convictions that was neccessary. The schedule of monitoring was accelerated
a that point in order to facilitate timely discovery of traffic incidents. A check of dl drivers motor
vehicle higtories was completed monthly, instead of every sx months as had been scheduled previoudy.
The check of Motor Vehicle Records (MVRS) was accomplished partly through electronic checks via
the computerized Commercid Drivers License Information System (CDLIS) and partly through manua

checks of MV Rs which were obtained directly from the drivers State of license.
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End of the Program - Grandfathering of Drivers

On January 8, 1996, the FHWA published a proposa for comment in the Federa Register
regarding the end to the waiver program (61FR 606, January 8, 1996). The FHWA proposed to
dlow participants in the Federd Waiver Program to continue to operate in interstate commerce after dl
waivers expire on March 31, 1996, subject to certain operating conditions. The notice requested
public comment on the proposa and gave February 7, 1996, as the find date for submission of
comments.

On March 26, 1996, the FHWA published afind rule in the Federa Register announcing its
decision to alow those participants in the Federal Waiver Program to continue to operate in interstate
commerce after March 31, 1996 (61FR 13338, March 26, 1996). The FHWA announced that its
decision was congstent with the public interest and safe operation of CMV’s. In making the decision,
the FHWA considered more than 960 comments which were received regarding the proposal. Also
factored into the decision was the five years of safe driving performance by the digbetes-waived
drivers. The performance data gathered and arisk andysis performed on the data were the underlying
basis for the FHWA decision.

Allowing the drivers to continue to operate in interstate commerce was accomplished by
amending the FMCSRs to incorporate grandfather provisons. The new provisions, 49 CFR 391.64,
apply only to participants in the Waiver Program, including those with ITDM, who were in good
gtanding at the end of the program. Under these grandfather provisions, drivers are exempt from the
vision or diabetes standard provided they are otherwise qualified under 49 CFR 391.41.

The grandfather provisons for diabetic drivers require them to be examined annudly by an
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endocrinologigt prior to having agenerd exam and receiving anew Medica Examiner’s Certificate.
The driver must provide acopy of the annua medica certification to the employer for retention in the
driver’s qudification file and retain a copy on hisher person for presentation to an authorized Federd,
State, or loca enforcement officid on request.

These grandfather provisions were granted to drivers on a conditiona basisin order “to ensure
the continued safe operation of these drivers” The FHWA aso promised to monitor the drivers
performance through periodic checks of their safety records.

All drivers who were digible to be grandfathered under this new provison were notified by
certified letter. Those letters listed in detail what they had to do to become properly certified to
continue to operate in interstate commerce now that the waivers were no longer vadid. Theletter aso
explained what their new obligations would be in terms of remaining digible to operate interstate under
49 CFR 391.64. The driverswere given until April 30, 1996, to have a new medica examination and
obtain anew Medica Examiners Certificate. At that point the Federa Diabetes Waiver Program

effectively closed.

d. Earlier Risk Assessments

In the past, the degree of risk associated with permitting insulin-using diabetics to operate
CMVs has not been clearly established. A number of studies of different desgns have been performed
relative to driving (mostly auto) and diabetes but no clear pattern of results have emerged.
Hypoglycemiais identified as the mgjor risk factor relative to driving with diabetes. Smulated driving

while in an induced hypoglycemic sate has demondrated the expected decrement in driving
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performance. Other work has shown that insulin-using diabetics experience hypoglycemic episodes,
especidly those with Type | diabetes and those under tight thergpeutic control. However, the evidence
that accidents actually occur when a diabetic is hypoglycemic is not complete. Y e, there was a sense
that insulin-using drivers, epecidly those who operated CMV's, presented a potentia threet to safety.
This, combined with the inconclusive evidence, tended to develop atone of ambiguity toward insulin-
using digbeticsin rdaion to driving.

Evidence of this ambiguity was manifested in severa ways. For example, an investigation of
date regulationsto license insulin-using individuds to drive CMV's showed greet variation (Gower et
a., 1992). Responses of 48 states and the Didtrict of Columbia, 9 states denied licenses to diabetics,
14 had no redtriction, and the remainder imposed specia requirements. The same evidence of
ambiguity occurs on an internationa level. The DiaMond Project on Socia 1ssues (1993) investigating
the globa regulations on insulin-using CMV operators found, in the 24 countries surveyed, that licenang
policies range, asin the sates, from a complete ban to no restrictions at dl. The uncertainty about
insulin-using drivers was aso present on in relaion to insurance. A case-control study of Typel
diabetics showed that, while there was no difference relaive to a comparison group in the number who
had auto insurance, the diabetics experienced significantly more refusas (Songer et d., 1991). These
results suggested that, dthough most of the cases were able to find insurance, they had to try harder to
findit.

In the context of this generd ambiguity, it is held by somethat it isbiologicaly plausible for
diabetes to lead to automobile and truck crashes. This possibility is present because of the acute

aspects of the disease such as hyperglycemia and hypoglycemia, and its complications (e.g. neuropathy,
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retinopathy and nephropathy). A variety of evidence suggested that hypoglycemia can be a primary
factor in causing crashes. A series of earlier case studies supported this notion (Herner et d., 1966;
Gratten et a.1968; Leyshon et d. 1972; Sturner & Sullivan, 1983; Rehn & Ross, 1995). More
systematic evidence was supplied in a controlled laboratory experiment in which hypoglycemiawas
induced in diabetic subjects (Cox et d., 1993). Using a randomized single-blind, crossover design,
participants performed on a driving Smulator under euglycemia and hypoglycemia. Under moderate
hypoglycemia severd sgnificant results were found. These results indicated that moderate
hypoglycemia disrupted such driving behavior as steering, swerving, time over midline, and time off-
road.

Other research independently observed the outcomes that are associated with hypoglycemia.
Inastudy in England, it was found that Type 1 diabetics had the most frequent and severe episodes of
hypoglycemia (Ferner and Neil, 1988). In astudy of the frequency of hypoglycemia and the avareness
of thisevent in Type | diabetics conducted in Scotland, the results showed that those patients with
impaired awareness had significantly more episodes of savere hypoglycemia than patients with norma
awareness (Gold et d., 1994). It was also found that the patients with impaired awareness
experienced a greater proportion of episodesin the evening and those with norma awareness had a
greater proportion of their episodes in the early morning.

The earlier epidemiologica evidence did little to clarify the relationship between diabetes and
automobile crashes. From 1965 to 1991, the epidemiological evidence produced results that were
conflicting. Inthis period, there were four studies demondtrating that digbetic drivers had significantly

higher rates or numbers of accidents (Waller, 1965; Crancer and McMurry, 1968; Y sander, 1970;
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Hansotia and Broste, 1991). In the period, there were also seven studies in which the accident rates of
diabetic drivers did not significantly differ from those of a control group of drivers without the condition
(Ysander, 1966; Daviset d., 1973; De Klerk and Armstrong, 1983; Songer et d., 1988; Eadington
and Frier, 1989; Stevenset d., 1989; Chantdlau et al., 1990). In many of these studies reporting the
epidemologicd evidence, the methodologica approaches used had flaws, such as no adjustment for
exposures or for potentia confounding. This is one possible explanation for the conflicting outcomes.

A number of the studies mentioned above, and some additiona work, investigated the role of
hyopglycemiain automohile crashes. Asin the epidemiologica studies, the results of thiswork were
hardly consstent. Four of these reported that hypoglycemia occurred while individuas were driving.
The role of this occurrence ranged from 5 percent to 40 percent (5% in Haunz & Brosseau, 1984,
20% in Eadington et a., 1989; 29% in Stevens et d., 1989, and 40% in Clarke et d., 1980).

Included in this collection of work were four surveys which attempted to estimate the rate of
occurrence of hypoglycemiain accidents involving diabetics. In one (Frier et d. 1980), 5 percent
of the survey sample reported an accident due to hypoglycemiain the period since they began the use
of insulin. Another reported that 3.3 percent of the diabetics sampled had been involved in an accident
that was related to hypoglycemiain ther lifetime (Stevens et d. 1989). In studying Type | diabetics
over an eight-year period, an additiona survey found that 16 percent of reported accidents were due to
hypoglycemia (Eadington et d.1989). And, lastly, asurvey in atwo-year period reported that the
estimated annua rate of hypoglycemia-reated accidents among diabetic drivers was about 3 per 100
(Chantdau et d. 1990). This collection of studies does not give a clear, consistent view of the

involvement of hypoglycemiain accidents among individuas with ITDM. Not only do the estimates
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differ, but the variety of methods used dso do not permit comparability among studies.

While the evidence at this point does not give a congstent picture of the role of hypoglycemiain
crashes, it would be difficult to dismiss the potentia for a significant role. In attempting to definearole,
astudy mentioned earlier (Gold et d., 1994) provided some indgght. This study showed that individuas
who had impaired awareness of hypoglycemia had significantly more episodes of severe hypoglycemia
In this area, some work has shown rather clear results. Rédlative to the awareness of blood glucose
levels, astudy showed some promising intervention results (Cox et a.,1994). Researchersin this study
found that blood glucose awvareness training (BGAT) had along-term effect on the number of
automobile crashes experienced. Those receiving the training had significantly better long-term (mean
of 4.9 years) effectsincluding fewer lost work days and crashes than control subjects. The BGAT
subjects who received boogter training were significantly more accurate at estimating their blood
glucose levels and were more aware of hypoglycemia

Since the period covered above, severa more have been performed that have been
epidemiologicd in nature. These studies, however, have arather sngular focus in thet they investigate
the driving behavior of older diabetics. Aswith dl of the previous studies mentioned, they do not
concern CMV operation but they do help define the overdl context of the problem. In acase-control
study of elderly men (70 yrs of age) in Quebec, those with diabetes were not found to have
sgnificantly higher risk of road accidents compared to a control group with no medica conditions
(Gresset and Meyer, 1994). In another case-control study in the Puget Sound area, a sample of
individuas with driving related injuries was compared to those with no injuries (Koepsdll et d., 1994).

It was found that those with diabetes had a higher risk of injury and an even higher risk for those treated
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with insulin or ora hypoglycemic agents. In the investigation of Alzheimer and vascular dementiain a
prospective road and laboratory study, the researchers had an interesting ancillary finding (Fitten et d.,
1995). The study used three control groups. an older group of diabetics, an older group with no
medica conditions, and a younger group with no medical conditions. The older digbetic controls were
not sgnificantly different from the older and younger, hedthy control groupsin relation to driving
performance.

A very recent, and well designed, study was also conducted in relation to diabetes and
automobile crashes among the dderly (McGwin et a.,1999). Conducted as a case-control study on
subjects who were aged 65 or older, those involved in crashes in 1996 who were &t fault were
compared to two control groups; (1) those involved in crashes who were not at fault and (2) those who
had no crashes. The overal findings showed that there was no association between digbetes and at-
fault crash involvement. Thisresult hed across dl of the diabetes characteristics addressed in the study
such asinsulin use, retinopathy or neuropethy. While dl of these results were not sgnificant, there was
oneinteresting finding. Among subjects who had been involved in a crash in the four years preceding
1996, there was a significant relationship between digbetes and crash involvement (an adjusted odds
ratio of 2.5). For those not involved in crashesin the preceding four years there was no significant
association. Even in astudy which gppears to have clear results concerning diabetes, there isagain
some type of mixed outcome. In this case, crash experience seemsto act as a modifying influence.

In the mid-1980s, the Federd Aviation Adminigtration (FAA) adminigtration took a
comprehensive review of medicd certification criteriaincluding those for digbetic pilots. Asan adjunct

to thisreview, the FAA conducted arisk andysis for certifying ITDM individuds as pilots with a Class
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[l private pilot license (FAA, 1986). This andysiswas carried out by synthesizing the data available at
that time which was rdated to the issue. Using such data as that provided by the Nationa Health
Interview Survey, the National Hedlth and Nutrition Exam Survey, the Generd Aviation Filot and
Aircraft Survey and the FAA Accident/Incident Data System, various components of exposure and risk
were estimated. Some of the mgjor findings of thisanaysis were:

? 1,620 insulin-taking diabetics would be expected to become Class 111 pilotsif diabetic
medica certification criteriawere relaxed.

? The expected rate of fatdities for insulin-taking diabetic pilots was 4.8 per 100,000
pilot hours versus 3.7 for non-diabetic pilots. The estimated safety risks for newly
certified insulin-taking diabetic pilots would, therefore, be about 30 percent higher than
that of any generd aviation pilot.

? Because there is considerable uncertainty surrounding the estimation of the safety risks
for diabetic pilots, the actua accident rate experienced by this group could range from
about the same rate as other private pilots to twice that rate or more.

The latter finding was based on an extensve sengitivity analysis which showed the wide range of
possible outcomes often produced in this type of synthetic investigation. The study seemed to imply
that even the estimated, expected 30 percent increase in risk was acceptable when compared to other
aviation safety risks. For example, the 30 percent increased risk was somewhat modest when
compared with the 82 percent increase in accident rates per active Class |11 pilot from the 16-24 year
old group (.28) to the 50-54 year old group (.51). The FAA found the risk acceptable because, in
1996, it indtituted a policy to dlow some individuals with ITDM to obtain Class 111 certification.

Asisobvious, none of the risk assessment work presented in this section relatesto ITDM and

the operation of CMVs. Thiswas dso clear to the FHWA in the late 1980's when the agency
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contemplated developing a program to alow some individuas with ITDM to operate CMVsin
interstate commerce. To address thisvoid, the agency sponsored arisk analysisin late 1990 to
investigate ITDM and the operation of CMVs. Performed by the University of Pittsburgh, the risk
andysis used a methodologica gpproach smilar to that discussed earlier for the FAA (Songer et d.
1993). Aswith the FAA study, the FHWA risk andysis was a synthesis of the relevant data available
at that time. This study used more recent hedlth data from the sources used in FAA anadysisto estimate
the number of individuals with ITDM expected to be licensed to operate CMVsin intersate
commerce. A variety of survey and study data was used to estimate the frequency of hypoglycemia
(severe and mild) and the relationship of hypoglycemiaand CMV road accidents. The mgor findings
of thisandysswere:

? Edtimates using exigting data suggest that 1,420 driverswith ITDM
might be licensad to operate CMV s in interstate commerce.

? If driverswith ITDM were licensed without any redtrictions, it was estimated that the
risk for hypoglycemia related accidents could be nearly four (4) times the accident risk
of non-diabetic drivers.

? Regulations concerning previous episodes of severe hypoglycemia could reduce the
accident risk by half.
? There is some degree of uncertainty surrounding the estimates of risk for drivers with

ITDM. The available data suggested that the risk ratio of hypoglycemiarelated
accidents to overa| accidents among non-diabetic drivers ranges from 0.25 to 4.0.
The study dso pointed out that hypoglycemia unawarenessis aso a strong risk factor for
severe hypoglycemia and concluded that a regulatory program accounting for it could reduce the

number and risk of accidents from severe hypoglycemia by a consderable amount. It was dso
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concluded, however, that aregulatory process regarding hypoglycemia unawareness could be hindered
by the uncertainty that these high-risk individuas could be identified in amedica examination.

A subsequent assessment conducted by those a the University of Pittsburgh used the results of
the risk andysisto provide an interpretation that could help in the regulatory decision process. This
issue was addressed by examining the tradeoffs involved when various options in the regulatory
decision framework can be adopted (Lave et d., 1993). Thisinvestigation addressed a variety of
dimengions of the problem by looking at such facets as whether the excessive number of accidentsis
sgnificant, the possibility of subclassfying diabetics rdaive to the history of severe hypoglycemia, the
risk tradeoff for alowing these individuas to have employment opportunity, and the level of risk asit is
related to other socid decisions concerning highway safety, such as dlowing 16 year oldsto drive or
dlowing extremdy light cars to be driven. The concluson drawn from this examination was thet the
additiona risk from insulin-usng CMV drivers was within the present range of acceptablerisks. The
concluson did itemize the notion that the inclusion of personswith a history of severe hypoglycemia

sgnificantly increased the cost to society, through an increased number of expected crashes.

e. Research Concerning the Management of ITDM

Diabetesis a metabolic disorder primarily characterized by eevated blood glucose levels with
disease-rdlaed morbidity and mortdity significantly increased by microvascular and cardiovascular
complications. Diabetesistypicdly categorized into two didtinct forms. Typel isaform whichis
characterized by total dependence on exogenous insulin and Type 2 with insulin deficiency and/or

insulin resistance. Type 1 diabetesis represented by 10 percent of al cases of diabetes. The more
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prevaent Type 2 comprises the remaining 90 percent. While Type 1 diabetesis ITDM by definition,
Type 2 may or may not be ITDM depending upon the treatment regimen used.

It has been only in the past three decades that the combined collection of research has directly
tied high levels of blood glucose to the development of diabetic complications (Genuth, 1995).

Included in this body of work are some studies that have shown the benefits of treatment that lowers
blood glucose in reducing the risk of diabetic complications, specificdly, retinopathy, nephropathy and
neuropathy. Standing out in thiswork are six studies, five of which were reported in the 1990s. Two
of these focus on the treatment of Type | diabetes while the other four investigated medicd inventions
for Type 2.

The two studies concerned with Type | diabetes clearly showed that reducing blood glucose
levels delayed the onsat and dowed the progression of microvascular complications. These studies
were the Diabetes Control and Complications Trid (DCCT) (Diabetes Control and Complications Trid
Research Group, 1993) and the Stockholm Diabetes Intervention Study (Reichard et a. 1993). The
DCCT, thelarger of the two, was a randomized, controlled clinicd trial conducted a 26 centersin the
U.S. and 3 centersin Canada. The 1,441 volunteers at these centers were between the ages of 13 and
39 who had Type 1 diabetesfor 1 to 15 years. The average length of time these subjects were
observed was 6.4 years.

In the DCCT, the subjects were randomly assigned to conventiond or intensive diabetes
trestment. The god of intengive treatment was the normalization of blood glucose. While the results for
the intengive trestment group were clearly distinguished from the standard group in terms of

glycosylated hemoglobin A1C levels and capillary blood glucose vaues, normdization of glucose vaues
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in the intensively treated group was not achieved. Glycosylated hemoglobin AIC is ameasure of the
average blood glucose control over the prior 8 to 12 weeks and is given as a percent. The mean
glucose vaues for the intensive group were 40 percent above norma limits. However, risk reductions
for various outcomes in the intensive group ranged from 35 to 75 percent with a 60 percent reduction in
diabetic retinopathy, nephropathy and neuropathy. Secondary analyses reveded strong relationships
between the risk of developing these complications and glycemic exposure over time. These analyses
aso showed that there was no clear threshold for success since there was a continuous reduction in the
complications as the levels of blood glucose approached the norma range.

The results of the DCCT aso showed that there was an association between the intensive
treatment regimen and adverse events (The Diabetes Control and Complications Trid Research Group,
1995). While the two trestment groups did not differ in mortdity, mgor morbidity following accidents
(work place and automobile), or ketoacidogs, they did significantly differ in other adverse events. The
intensve treatment group had a thregfold increase in the risk of severe hypoglycemia. Hypoglycemia
was cited as the principd cause in asgnificantly higher number of mgjor accidents for the intensive
treatment group. Intensive thergpy was aso associated with a 73 percent higher risk of becoming
overweight.

In this research on adverse events in the DCCT, it was recognized that it would be dlinicaly
useful to identify a patient risk profile for intensve therapy given the possible occurrence of severe
hypoglycemia. It was concluded, however, that there were only alimited number of indicators to
accomplish this. Those available were a previous history of repeated severe hypoglycemia, the

occurrence of multiple episodes during intensive thergpy, or the presence of hypoglycemia
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unawareness.

The second trid on Type 1 digbetic patients was conducted in Sweden (Reichard et al. 1993).
In this study, 102 subjects were randomly assigned to standard insulin treatment (54 patients) and
intengfied insulin trestment (48 patients). Periodic eva uations were made for microvascular
complicaionsup to 7.5 years. The results of the trid showed that intensive treetment had a sgnificantly
higher reduction in glycosylated hemoglobin than the standard therapy. Results aso demondtrated that
sgnificantly lower percentages of patients in the intensive group developed serious microvascular
complications such as retinopathy, nephropathy and neuropathy. No data on adverse events was
reported for this study.

Among four of the controlled trids used to investigate thergpeutic regimens for Type 2 diabetes,
the first was reported in 1970 (University Group Diabetes Program, 1970). Thistrid showed no
benefit of glycemic control in subjects with new-onset of Type 2 diabetes. The study conducted by the
University Group Diabetes Program (UGDP) had only 200 subjectsin each trestment group and no
measure of glycodated hemoglobin. A mgor adverse event that emerged from the UGDP study is that
the agents (tolbutamide and phenformin) used to reduce hyperglycemia were associated with increased
cardiovascular mortality.

Two other smdl trids used to investigate glycemic control were reported in the mid - 1990s.
One study, conducted in Japan with asample of 110 men, had subjects randomly assigned to
conventiona and multiple insulin injection groups. The results showed that multiple insulin injections
resulted in improved glycemic control (Ohkubo et a. 1995). The appearance and progression of

microvascular complications were evauated every sx monthsfor Six years. In this sudy, the
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microvascular complications of digbetes were significantly reduced smilar to that which occurred in the
DCCT.

The second smdl study was the V eterans Affairs Diabetes Feasibility Trid (Abrairaet d.
1997). Inthis pilot study, 153 men were randomly assigned to intensive or conventiona therapy. Ina
short period of observation (27 months) a difference of two percentage pointsin glycodated
hemoglobin was found due to intengve intervention. There were, however, no sgnificant differencesin
cardiovascular events. In an extended analysis, the only significant correlate for new cardiovascular
events was the occurrence of previous cardiovascular events. The reported results also indicated that
mild and moderate hypoglycemic events were more likely to be present in the intensve than in the
conventional group (16.5 vs 1.5 per patient per year, respectively).

In 1998, the results of the fourth study were reported (UK Prospective Diabetes Study Group,
1998). Asof the present, the UK Prospective Diabetes Study (UKPDS) is the largest and longest trid
on Type 2 diabetic patients. In this study, 3,867 patients with newly diagnosed Type 2 diabetes were
randomly assigned to conventiona trestment with diet or to intensive thergpy with a sulphonylurea
(chlorpropamide, glibenclamide, or glipizide) or insulin. These patients were recruited in 23 centersin
the UK, had a median age of 54 and were followed for an average of 10 years.

Reported resultsin the UKPDS showed a 11 percent reduction of glycosylated hemoglobin in
the intensive group. No difference in glycosylated hemoglobin was reported among the various
therapies in the intensive group. The intensve group showed a significant reduction for any diabetes-
related aggregate end point such as sudden death, death from hyperglycemia or hypoglycemia, fatal or

non-fatal myocardid infarction, or sroke. Most of the risk reduction in the aggregate endpoint was due



27

to asgnificant 25 percent reduction in microvascular endpoints. There were no sgnificant differences
in any of the aggregate endpoints between the intensive thergpeutic agents.

Inthistrid, patientsin the intengve thergpy group had some significantly higher levels of adverse
events. Thosein the intensive group had significantly more hypoglycemic episodes than those in the
conventiona group. The rates of mgor hypoglycemic episodes per year were: 7% with conventiond
treatment, 1.0% with chlorpropamide, 1.4% with glibenclamide, and 1.8% with insulin. Therewas aso
asgnificant degree of weight gain among those in the intensive group (mean 2.9 kg) compared with
those in the conventiona group. In the intensive group, patients assigned insulin had a greater weight
gain (4.0 kg) than those assigned to the other therapies.

At present, the DCCT and the UKPDS represent the most extensive investigations of the use
of insulin therapy for digbetes. While onetria focused on Type 1 diabetes and the other on Type 2, the
results were quite Smilar. Both showed reductions in blood glucose levels with the use of insulinin the
intengve treatment groups. Both aso showed significant reductions in the microvascular complications
of diabetes. In addition to the positive findings, both studies reveded significant levels of adverse
effects due to the use of insulin. In particular, insulin- treated subjects in both studies showed a
sgnificantly higher rate of hypoglycemia
Moreover, those treated with insulin in both studies exhibited significant levels of weight gain.

Insulin trestment seems to pose a dilemma for the issue of dlowing individuas with ITDM to
operate CMVsin intersate commerce. From a positive standpoint, insulin therapy clearly improvesthe
hedlth of individuals who have Type 1 or Type 2 diabetes which should contribute to the safe operation

of CMVs. Conversdly, the use of insulin can cause the onset of hypoglycemia. This condition, as some
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of the literature tends to argue, is seen as a serious risk factor in crash causation. If individuas with
ITDM areto be dlowed to operate CMVs in interstate commerce, hypoglycemia cannot be ignored.
Any process focused on dlowing ITDM individuds to operate commercid vehicles must clearly have

procedures for controlling that potentia for risk and itsinfluence on the leve of safety.

f. Other Federa Policy Concerning ITDM and Transportation

Other agencies within the Department of Transportation were contacted in relation to their
policies for permitting individuals with ITDM to operate in their modes of trangportation. The agencies
contacted were the Federd Aviation Administration (FAA), the Federd Railroad Administration
(FRA), the Federd Transt Adminigiration (FTA) and the Coast Guard. Of the four, the FAA had a
highly developed program for giving waiversto ITDM individuas who apply for a third-class pilots
license. The Coast Guard had a policy statement on individuals with ITDM and the FRA and the FTA
have no specific guideines for theissue.

While the FRA and the FTA have no specific policy for ITDM, it does not mean that
individuas with this condition are able to operate in those modes of trangportation without screening.
The determination of whether an individud with ITDM can operate some type of conveyance in the
industries regulated by these agencies is made by medicd personnd of the companiesinvolved. This
determination is made on a case-by-case basis usudly involving medicd judgement by a physician.

Inits overdaght of the United States Merchant Marine, the Coast Guard requires al persons
employed aboard U. S. merchant vessals of 100 grosstons or moreto have avaid U.S. Merchant

Mariner's Document (MMD). This document is aso known as aZ-card or seaman’s papers. All
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gpplicants for aMMD are required to submit a physical examination report completed by aU.S.
licensed physician within one year of gpplication. An gpplicant who does not meet the physica
condition required for aMMD is not automaticaly denied that document. Upon request of the
examining physcian, aphysica waiver may be granted by the Commandant of the Coast Guard in
extenuating circumstances which warrant specia consderations. However, waivers are not normaly
granted to applicants with insulin-dependent or poorly controlled diabetes.

The FAA hasavery well developed program that permits specid issuance of third-class airman
medica certificatesto certain ITDM individuas. A third-class airman medicd certificateis required to
exercise the privileges of aprivate pilot certificate. This program evolved through a series of gepsin
which the agency capitalized on its experience with other programs, reviewed relevant research,
consulted medica experts, and considered comments from the public and interested organi zations.
Experience with the issue began in the late 1980's when the FAA began to grant specid issuance of
Airman Medica Certificates to individuas who controlled their diabetes with diet and ordl
hypoglycemic drugs. However, it had been the long standing policy of the Federa Air Surgeon not to
condder an individud for specid issuance of amedica certificate if thereisadinica diagnoss of
ITDM. The policy was based on the concerns mentioned e sawhere--the long term medical risks
associated with diabetes and, the greater concern, the risk of hypoglycemia

In 1992, the FAA ingtituted a program to permit selected ITDM air traffic control specidists
(ATCS) to continue their safety-related duties. The ATCSswere individualy screened, and if
accepted, were returned to duty with intensive monitoring under awell-designed medica protocol. The

protocol was developed by a panel of endocrinologists and includes screening and monitoring
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components. The protocol aso requires close supervision and prohibits solo duty.

Prior to the commencement of the program for ATCSs, the ADA, in 1991, petitioned the FAA
to amend its policy to dlow ITDM individuas to be issued airman medica certificates on a case-by-
case basis. This petition was published in the Federd Register (56 FR 10383, March 12, 1991). The
ADA a0 requested the creation of an FAA convened medical task force to develop a protocol that
could effect a case-by-case review of individuas with ITDM who gpplied for an airman’s medica
certificate. Based on its successful experience with the ATCSs, the FAA presented data describing the
program to a panel of endocrinologists for consideration. The pand proposed a new, modified
protocol for possible use when ITDM individuas apply for an airman’s medical certificate.

In 1994, the FAA published a notice in the Federd Register (59 FR 67246, Dec. 29, 1994) of
itsintent to consider apolicy concerning ITDM individuas who apply for Airman Medicd Certificates.
In this notice, the FAA invited comment on the medica and monitoring protocol for possible use asthe
basis of apolicy change that would dlow certain ITDM individuas to receive specia issuance of
Airman Medicd Certificates. In gpproaching the policy change, the FAA was congdering its
gpplication to third-class airman gpplicants. The Federa Air Surgeon considered the freedom of an
airman, exercising the privileges of aprivate pilot certificate, to accept risks to higher person and
property that are not acceptable in the exercise of commercid or arline trangport pilot privileges with
their second and first-class certificates.

After careful congderation of the (1) comments to the Docket; (2) comments to the 1991
petition by the American Diabetes Association (56 FR 10383, March 12, 1991); (3) monitoring

experience of the FAA medica waiver program for ATCS swith ITDM; (4) medica advancesin the
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treatment of diabetes; and (5) evaluation of the proposed medica protocol, the Federal Air Surgeon
has determined that selected ITDM individuas can be considered for specid issuance of an Airman

Medicd Certificate under the conditions of the evauation and monitoring protocol with the following
restrictions (59FR 67246, December 29, 1994):

@ ITDM individuas may be issued only athird-class airman medicd
certificate.

2 ITDM individuas may exercise only the privileges of a student.

3 ITDM individuds are prohibited from operating an aircraft asa
required crew member on any flight outside the airgpace of the United States of
America

4 ITDM individuals are required to be in compliance with the proposed

protocol while exercising the privileges of athird-class medicd certificate.

The protocol used by the FAA has three facets. Oneisa set of screening components, the
second is guidance on glucose management, and the third is the protocol used to monitor the third-class
armen during the period when the medica certificate is active. The screening components of the
protocol investigate the history of hypoglycemia, the medica history of diabetes, the applicant’s
accident experience, and require a complete medica evauation by appropriate specidists with the
provision of specific reports. They aso reguire verification thet the gpplicant is educated in diabetes
and its control, and sets the period of timein which applicant must have been receiving insulin prior to
goplication. Next, the guideinesin the protocol specify how glucose management is to be conducted

prior to and during flight, and prior to landing. They define the supplies to be used, when blood glucose

levels are to be tested and specify the interventions needed. The monitoring components of the
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protocol specify how often examinations are to be conducted by specididts, the type of blood glucose
monitor to be used, and require an assessment of the individud’ s ability and willingness to manage the
condition. In addition, these components give directions concerning how episodes of hypoglycemia,
loss of diabetes control and accident involvement are to be reported. A full description of FAA’s
protocol is given in the Federa Register notice presenting the agency’ s policy (61FR 59282,

November 21, 1996). A copy of thisnoticeis found in Appendix B.

g.  Treatment by Individud States of Commercia Drivers with Insulin-
Treated Diabetes Mdlitus

While individua States have the option to gpply the FMCSRs to the medicd qudifications of
intrastate operators of CMV's, they dso have the flexibility to deviate from the FMCSRs for these
drivers. Infact, the individua States vary widely in their trestment of driverswith ITDM.

Most States have chosen to mirror the Federa standards and do not alow insulin-using
diabeticsto operate CMVs. Others have “ grandfathered” drivers who were previoudy driving
intrastate, but will allow no new driversto operate as of a set date. Within that category, States vary
widdy in their monitoring of such drivers. Still other States have current programs that provide
procedures whereby an ITDM driver can goply for the opportunity to operate commercid vehiclesin
intrastate commerce. Again, within those States, there is awide variety of operating protocols. Some
States offer anotation on the driver’ slicense; othersissue aletter that the driver must carry when
driving, and others issue waiver documents.

Severd surveys of State practices have been completed in recent years. In 1991, the FHWA
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report, “Insulin-Using Commercia Motor Vehicle Drivers’ addressed thisissue. In 1997, the
Association for the Advancement of Automotive Medicine prepared “Update of Medica Review
Practices and Proceduresin U.S. and Canadian Driver Licensing Programs’ for the FHWA, which
addressed the issues of diabetes and other medica issues as they affect commercid driversin individua
States and Canada. In 1997, the American Diabetes Association surveyed States to determine their
practices with regard to alowing insulin-treated diabetics to operate commerciad vehicles in intradtate
commerce, and attempted to gather safety dataregarding overall driving records or accident rates of
commercid driverswho takeinsulin. The discusson below is illugtrative of State programs, gethered
from the above-mentioned sources, as well as recent contacts with States. It is not a complete survey
of al States, but rather an attempt to identify some States with more extensive programs which contain

screening, as well as operating and monitoring protocols, in some cases.

UTAH

The State of Utah has a program whereby acommercia driver who is an insulin-trested
diabetic can gpply for, and if quaified, receive amedicad waiver to operate CMVsin intrastate
commerce. Thewaiver ismade possible by alaw passed in 1997.

The State utilizes the State of Utah Functional Ability in Driving: Guidelines and
Standards for Health Care Professionals to determine those individuas who require restrictions,
including “intrastate only” requirements. These guiddines were written and developed by a pand of
Medicd Advisory Board doctors. The guiddines which apply to insulin-using diabetics are found in

Appendix 111 of Utah'sguiddines. A profileleve chart (See Appendix C) isavailable for reference



when completing Functiond Ability Evauation froms.

Utah's Appendix |11 (See Appendix C) recognizes that some insulin-trested diabetics have a

minimal risk of hypoglycemiaasthey (a) eadly recognize hypoglycemic sypmtoms,  (b) are willing

and able to monitor their blood glucose levels on afrequent basis; and (¢) are trained in the

management of their diabetes.

Utah's Appendix |11 enumerates the physical quaifications for drivers used for screening

goplicants. In the case of insulin-using diabetics, the driver’ s digbetes must not be likely to interfere

with hisor her ability to operate a CMV and the person:

A.

Has within the ladt five years.

@ An absence of ahypoglycemic reaction that resulted in loss of
CONSCIOUSNESS OF Saizure.

(20  Anabsence of saizure or comawithout antecedent prodromal
symptoms of hypoglycemia

3 An absence of recurrent diabetic ketoacidosis or hyperosmolar
nonketotic coma

Provides to the endocrinologist or internist:

(1) A complete medical higtory, including al hospitdization, consultation
notes, diagnostic examinations, specia studies and follow-up reports.

2 A complete driving record.

3 Complete information regarding accidents resulting in persond injury or
property damage.

(4  Written Sgned authorization to permit the examiner to obtain information
from employers, work associates, health care professionals, or other hedlth
care workers, relevant to the person’s medica condition.



C. Undergoes a complete medica evauation by an endocrinologit or internist
who will assess the results of the following procedures prior to
determining if the person is quaified to operate a commercid vehide

@ At least two results of glycosylated hemoglobin during the last Sx months,
lipid profile, urindyssand CBC. Blood pressure readings at re<t, Stting
and ganding. Elevated blood pressure, medication for hypertension or
other evidence of any cardiovascular abnormality will require amaxima
exercise stress EKG.

2 Ophthamologic confirmation of absence of visudly sgnificant retina
disease.

3 Examination and tests to detect peripheral neuropathy and/or circulatory
deficiencies of the extremities.

4 A detailed evauation of insulin dosages and types, diet utilized for control
and any sgnificant lifestyle factors, such as smoking, acohol use and
other medications or drugs taken.
The endocrinologigt or internist must:

A. Certify that the driver has been educated in diabetes and its control and has

demonstrated the understanding of procedures to monitor and manage the disease

and what actions should be followed if complications arise.

B. Ascertain the driver has the ability, willingness and equipment to monitor and

manage the diabetes. A blood glucose monitor with eectronic memory is

required.

C. Determine that the driver’ s diabetes will not adversdly affect the ability to safely
operateaCMV.

As part of the examination the doctor must fill out the Functional Ability Evauation medica
form (See Appendix C)
Appendix I11 of Utah’s guiddines aso lists monitoring and re-evaluation procedures that must

be performed by insulin-using diabetics who drive commercid vehicles. These procedures and

35
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conditions may be supplemented by additiona procedures and/or operationa conditions by the
examining hedth care professond:

A. Drivers shdl test their blood glucose concentrations and record them
electronically one hour prior to driving and approximately every two hours while

driving.

B. Drivers shal make records of blood glucose concentrations available to Federd or
State enforcement official's upon request.

C. Drivers shdl submit a complete medica re-evauation annualy, or more
frequently asindicated by the endocrinologist or internigt, including readings of

glycosylated hemoglobin. The driver isrequired to submit any new dataon hisher
medica condition, driving record or accident involvement. If anew examining physdan is
used, the driver must follow al procedures st forth for a new gpplicant.

D. The physician will verify thet the insulin-using diabetic can demondrate the
accuracy of sdf blood glucose measurement within 20% of actua concentration.

E. Drivers shdl have annud ophthamologic confirmation of the absence of visudly
ggnificant retind disease.

F. While driving, if circumstances preclude a particular blood glucose test, intake of
an appropriate snack or other source of glucose is an acceptable dternative. No
two consecutive tests may be replaced, however, by the ingestion of glucose or
food.

G. The driver must carry necessary supplies on board the vehicle, including at a
minimum, blood sampling lancets, persona blood glucose monitor and gtrips, a
plentiful source of rapidly absorbable glucose. All dated materias must be within
their expiration dates.

H. It is suggested that for long distance trips a co-driver or a companion shal be
made aware of the signs and symptoms of hypoglycemia and the appropriate
trestment thereof.

Drivers who successfully meet the requirement for awaiver in Utah received a“K” redtriction

(intrastate) on the license. The redtriction must be renewed every sx months or yearly, depending on
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the operator’ s hedlth care professiona’ s recommendation. The program requires a fee of $25.00 each
time the“K” redriction is renewed.

MICHIGAN

The Sate of Michigan alows insulin-using diabetics to apply for amedicd waiver from the
physica requirements of an intrastate CDL. The program is administered by the Department of State
Police through the Motor Carrier Divison, asisthe licensing of dl commercid drivers. A copy of the
gpplication materidsis presented in Appendix C. The application procedure requires the applicant to

provide the following:

A. Copies of dl hospitdization reports, including accident and injuries. Provide
copies of tregting physcian consultation notes for diagnostic examinations, Special
studies and follow-up.

B. Report and explain any automobile or other incidents or accidents whether
resulting in injury or vehicular/equipment damege. Explain cause, especidly if related
to illness or incapacitation.

C. Provide aminimum of three letters from work associates/employers, physicians,
or other hedlth care and diabetes support group personnel, to document absence of
subtle or sgnificant incapacitation or menta confusion due to insulin reaction
and/or diabetic acidosis. In particular, occurrence or lack of diabetic
hypoglycemic-reated events during the past two years should be documented. Full
names, addresses, work and home phone numbers should be provided by dl respondents.

D. A complete medical evauation by the gpplicant’s persond physician and, if he or
sheisnot adiabetologist, a consultation by a specidist in endocrinology,
concerning the applicant’ s history, current status, and prognosis, both short-term
(2-5 years) and long-term (10-20 years). The report must include generd physica
examination including height, weight, build, and physical defects or Sgns, and a
aminimum the fallowing:

1 Fasting blood/serum studies (glucose, cholesterol, HDL, triglycerides),
complete blood count and urinalysis and three readings of glycosylated
hemoglobin (A-1c) during the last Sx months (Sx months prior, three



months prior and current). Resting ectrocardiogram (ECG). Blood
pressure reading (Sitting) at rest on at least two occasons, am. and p.m.,
approximately one week gpart. Elevated blood pressure, medication for
hypertension, or other evidence of any cardiovascular abnormality will require a
maxima concentration stress EKG study.

2. Ophthdmologica confirmation of absence of retind disease, preferably by
aretind gpecidis with dilated eye examination.

3. Examination and tests to detect any periphera neuropathy, or circulatory
deficiencies of the extremities, when symptomatic.

4, A detaled report of insulin dosages and types, diet utilized for control and
any sgnificant lifestyle factors such as smoking, dcohol use, other

medications or drugs taken.

5. Applicants must obtain and utilize a digita whole blood monitoring device

which is portable and can be easily used for the testing of blood glucose
concentrations before, during, and after driving. Monitors with memories
are highly recommended. A log of the last month of whole blood glucose
concentrations determined by the applicant at least twice aday and

digributed during the month to indicate concentrations at 4-hour intervas
during the waking hours shdl be provided. Thislog should be certified as
authentic by the specidist. Control of blood glucose concentration is

acceptable if fagting blood glucose concentrations are normally between

60 and 140 and postprandia concentrations are normally between 140 and

200. Blood glucose concentrations falling below 50 or above 300 two or

more times in amonth require re-evauation by a specidigt.

6.

In addition to the above, dl applicants over age 40 shal present the

results of amaxima exercise stresstest. Clear copies of al ECG tracings

and an interpretation will be provided. Applicants demongtrating

abnormd dress tests cannot anticipate certification. However, should the

specidist advise and conduct additiona clinicaly indicated sudiesto rule

out underlying arterioscleratic disease and no evidence of significant
disease isfound, the actud pictures and reports may be submitted for

congderation.
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Michigan dso has issued monitoring guiddines for insulin-using diabetics who operate CMVsin

intrastate commerce:
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A. Drivers must have a completed medical re-evauation by a specidist every six
months, with readings of glycosylated hemoglobin (A1C) concentrations.

B. Logs of whole blood glucose concentrations with at least two measurements daily
to be kept on a continuing basis and submitted to the specidist upon re-
evauation. The specidis will congder thelogs in conjunction with glycosylated

hemoglobin readings to certify thet the clinica pictureis consstent. Control of
blood glucose concentration is acceptable if fasting blood glucose concentrations
are normally between 60 and 140 and postprandia concentrations are normally
between 140 and 200. Blood glucose concentrations faling below 50 or above
300 two or more timesin amonth require re-evauation by a specidist.

C. The specidigt will confirm on an annua basis that the person with diabetes can
demondirate accuracy of measurements of blood glucose concentrations within 25
percent of actua concentration.

D. Annua ophthamologica confirmation of absence of retina disease.

A protocol for driving includes:

A. Supplies required while driving: Blood sampling lancet, persona blood
glucose monitor and gtrips, asource of rapidly aosorbable glucose, insulin, and
Syringes or pump, as appropriate.

B. All disposable materids must be within their expiration dates.

C. Blood glucose concentrations must be tested within an hour before driving and

approximately every four hours while driving and gppropriate messures taken, if

necessary. While driving, should circumstances preclude a particular test, intake

of an appropriate snack or other source of glucose is an acceptable aternative.
However, no two consecutive tests should be replaced by the ingestion of glucose.

DELAWARE
The State of Delaware waives certain intrastate commercia drivers who areinsulin-using
diabetics as the result of alaw which was sgned on October 24, 1988. The waiver gppliesto intrastate

drivers operating commercia vehicles over 26,000 pounds. Drivers of vehicles weighing between
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10,000 pounds and 26,000 pounds do not need to meet any criteria to be authorized to operate in
intrastate commerce. The drivers who meet the waiver criteria may not operate any vehicle which hasa
primary purpose to trangport passengers or a motor vehicle which must be placarded or marked for
transportation of hazardous materids. In order to qudify for the waiver, drivers must meet severa
criteria. Fird, the driver must have been employed on a full-time basis in the operation of motor
vehicles over 26,000 pounds prior to July 19, 1985. Second, the driver must not have incurred three
serious moving violaionsin acommercid vehicle snce July 19, 1985. The driver must submit a
gatement from the employer and a copy of the driving record on file with the Division of Motor
Vehicles for the State of Delaware confirming the criteria. A copy of the medica form which must be
submitted isin Appendix C.  The Department of Motor Vehicles determines whether adriver
gudifiesfor awalver. If o, the driver receives aletter from the DMV to carry explaining the waiver.
Such waivers are issued for amaximum period of two years. The period could be lessif recommended

by the driver’s doctor.

KENTUCKY

The State of Kentucky issues intrastate medical waivers for commercia drivers not meeting
certain medical standards of the FMCSRs. A driver seeking an intrastate medical waiver may apply to
the Transportation Cabinet, Division of Driver Licensng. The gpplication form should be accompanied
by acompleted medica examination form, filled out by an appropriate hedth care professond and
indicating the reason the applicant failed to meet the requirements of 49 CFR 391 Subpart E. A

supplemental medica report form should be attached to the gpplication, as well.
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The Divison of Driver Licenang bases its decison on information obtained from the following:

A. Driving record of the applicant;

B. Origind medica examinaion form;

C. Supplemental medicad report form;

D. A illstest if suggested by the Medical Review Board, the gpplicant if higher

medica problem is exoskeetd or visud, or the provisons of this administretive

regulaion;

E. Any other information supplied to the Division of Driver Licensing about the

driving ability of the applicant by the Medicd Review Board, aphyscian, police

officer or acquaintance.

For diabetes, the medical guiddinesto be consdered by the Divison of Driver Licensng are
that a commercid driver shdl not have:

A. An uncontrolled condition of diabetes, and

B. In the year immediately preceding awaiver request, an ingtance of diabetes
shock or coma.

When acommercia driver is granted amedica waiver, he/she must submit to medicd re-
examinations required by the Divison of Driver Licenang. After are-examination, the waiver will
remain in effect if the physcian performing the examination certifies that the condition for which the
waiver was issued has not worsened and an additional nonquaifying condition has not manifested.

The driving record of awaiver holder may be evauated by the Divison of Driver Licenang &
any time, and &t least once ayear. If areview of the driving record would cause the person to be
referred to the Medical Review Board, the waiver or waiver request shal be referred to the Medica

Review Board for evauation.
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If the driver completes a driving skills test requested by the Division of Driver Licensing, the
Kentucky State Police must submit test results and recommendations for waiver refusa or retrictions
on amedica waiver. If awaiver isissued with restrictions, the redtrictions will be noted in the driver’s
operator’s commercia driver’slicense.

Commercid drivers who hold waivers must notify the Divison of Driver Licensng immediady
of any changein or worsening of their physical or mentd condition. If the driver has a progressive
disease, the driver may be required to submit to a periodic driving skillstest. Thefailure by the driver
to submit a periodic report requested by the Divison of Driver Licensing or report for a skills test
within 45 days, will result in the medical waiver being canceled. The employer of acommercid driver
holding amedica waver must notify the Divison of Driver Licenang of achangein the driver’s physicd
or menta condition or employment or employment conditions. If adriver gppliesfor amedicad waiver

and is regjected, there are procedures whereby the driver can gppedal the decision.

3. Recent Risk Assessments

Except for one andysisthat synthesized available data, the earlier assessments of the risk of
driving with diabetes did not focus on the operation of CMVs. Since that collection of work was
reported in the literature, there have been four studies that investigated the risk of digbetic drivers
operating CMVsin particular. Two of these studies were performed in Canada while the other two
were conducted by the Office of Motor Carrier Safety (OMCYS) in its ongoing investigation of the issue.
All of these sudies used datawhich is directly related to the driving behavior of diabetics as they

operated CMVs.
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The first Canadian study was conducted by researchers at the University of Montred and the
Center for Research on Trangportation (Dionne et a. 1995). It was nested case-control study on
1,307 truck drivers, some with medica conditions and some without. The data for this study were
taken from insurance databases in Quebec. These data were augmented through a telephone survey
which obtained information on vehicle miles driven and driving behavior. The conditions were
examined rdaive to accidents within the class of license held by the driver. The categories of license
were Class 1 for the operation of large combination trucks versus al other classes (mostly Class 3
permit holders for straight trucks with a smal number in other permit classes). Among the other classes
(not Class 1), drivers with diabetes were found to have a significantly higher accident rate. Those
diabetic driverswith Class 1 licenses had accident rates that were not significantly higher than other
Class 1 drivers. The modds used to anayze the data were adjusted for numerous ancillary measures
(including mileage driven). The researchers were somewhét a alossto explain the results. They
thought the results could be due to the use of insulin since the diabetic drivers with Class | licenses had
fewer individuas treated in this manner than those with other classes of license. The andys's, however,
did not examine the interaction of insulin-use and class of license. The results for this study, while being
relevant and informative, aso are inconclusive and raise the same questions as have been previoudy
raised--Can individuas with ITDM manage their condition and can they safely operate a CMV?

The second Canadian study was carried out by essentiadly the same group in 1997. This study
was, in actudity, a continuation of the first. The researchers were investigating the costs associated with
accidents that involve individuas with certain medica conditions such as visua impairment or digbetes.

The research group employed the findings of the first sudy to arrive a estimations of cost. Inthe



course of addressing this problem, they dso investigated the severity of accidents. Severity, in this
study, was defined by the number of individuasinjured or killed in an accident. The results showed
that the drivers with digbetes did not have significantly more severe accidents than those without the
condition. The estimations of cogt in this study, however, showed that the average cost per accident for
diabetics with licensesin the “ other” class (that isal other than Class | for combination trucks) were
twice that of driversin good hedlth.

The third set of results were derived from FHWA’s Waiver Program for Digbetes. A
requirement for that program was the periodic monitoring of CMV operators with waivers to determine
the levd of safety of their driving. Monitoring was conducted by comparing the cumulative accident
rate of the waivered drivers to the nationa accident rate for large trucks. The measure used was taken
from the GES, an annua nationd survey PARs sponsored by NHTSA. GES produces annua
estimates of the number of crashes experienced by large CMV's and, combined with the estimated
annual VMT for trucks (provided by FHWA), national accident rates are derived each year for these
type of vehicles.

Asapart of acomplete risk assessment, before the digbetic drivers received grandfather rights
when the waiver program closed, the fina monitoring report was completed in February 1996. That
report showed that the group with waivers (n=118) had an accident rate of 2.309 accidents per million
VMT. The comparable measure from GES showed a nationa accident rate of 2.605 per million VMT.
The report was placed in the DOT docket with the rest of the documentation supporting the March
1996 decision to give grandfather rights to these drivers.

The use of anationd accident rate for comparative purposes was criticized by somein the
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safety community. Those with this view stated that the use of a nationd rate precluded the researchers
from investigating the possibility of comparison bias and, if it were present, diminated ther ability to
perform adjustments to provide afair comparison. Since such measures as age and other demographic
data were not available in the nationd data, bias would remain hidden, if it existed. To addressthis
criticism, sengtivity analyses were performed to assess the possible impact of hidden bias on the
comparative results (Rosenbaum, 1995). The andlysis showed that the results were relatively
insengtive to hidden bias.

The most convincing resultsin this recent set of risk assessmentsis provided by a study
conducted by the FHWA in 1998 (FHWA, 1999). This study, with a retrospective cohort design,
compared a group of large truck driverswith ITDM to a sample of CMV operators from the
population of drivers with commercid driverslicenses (CDLs). Theindividuaswith ITDM had been
driving at least since 1994 through state programs or by virtue of having received grandfather rights
under 49 CFR 391.64. The ITDM sample had 723 drivers while the comparison group contained
1,297 CMV operators with CDLs. Data describing the accident experience of driversin both groups
were taken from motor vehicle records. These data were supplemented with information obtained
through a mailed questionnaire which asked about mileage driven, medica problems and treatment, and
relevant background factors. The study covered driving behavior in the years from 1994 to 1997.

The anadlysis of datainitialy compared the accident rates per million miles in the two groups.
The unadjusted data showed that the rate of the ITDM group (1.950) was significantly higher than that
of the comparison group (1.444). Further investigation showed there were severd factorsin the data

which could cause the initial outcome to be biased. To answer the questions raised by these factors,
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adjustments were made for comparison bias and threats to the satistical models used in the analysis.
Adjustments were made for these two threats separately and in combination. In al cases, the results
obtained showed that there were no significant differences in the accident rates of the two groups.
Anayses were aso made for the severity of the accidents in the two groups where severity was defined
as the number of injuries or deeths in an accident. In this analyss, the same type of adjustments were
used as above and both the unadjusted and the adjusted results showed no significant differences

between the two groups.

4. Expert Medical Panel

To fulfill the spirit of the Congressonal mandate in Sec. 4018 of TEA-21, the FHWA
assembled a pand of physicians who are experts in the trestment of diabetes. This panel was charged
with investigating and reporting on the issues concerned with the trestment, medical screening and
monitoring of ITDM individuasin the context of operating CMVs. The pand was assembled because
the Presdential/Congressonal Commission on Risk Assessment and Risk Management strongly
suggests that experts be used in arisk assessment when the structure of the underlying problem is highly
technical in nature (Presidential/Congressond Commission on Risk Assessment and Risk Management,
1998).

The panel was sdlected through an ongoing FHWA/Federad Motor Carrier Sefety
Adminidration (FMCSA) contact with the medica community relative to the hedlth issues covered in
regulations and other health concerns that could impact on CMV operation. The

pand that was convened for this regulatory issue included four eminent physicians whose careers have
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largely focused on research for the treatment of diabetes:

Michael D. Brennan, M.D., F.R.C.P.l
Associate Chair, Dept of Medicine,
Consultant, Div.of Endocrinology and Metabolism,
Mayo Clinic

George Grunberger, M.D., FA.C.P.
Henry L. Braszu Professor and Director
Center for Molecular Medicine and Genetics
Professor, Dept. Of Internal Medicine
Director, Center for Clinical Research
Director, Diabetes Program
Wayne State Universty

Edward S. Horton, M.D.

Vice Presdent and Director of Clinical Research.
Jodin Diabetes Center,
Harvard Medica School

Christopher D. Saudek, M.D.
Professor of Medicineand

Director of the Johns Hopkins Diabetes Center

The panel was asked to address the overdl issuein two parts. One part required written input
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while the second involved a meeting in Washington, D.C. to discuss the written input and other factors.
In the written input, the pandl was asked to put together responses concerning the risks associated with
diabetes, the treetment of the disease, and the nature of successful, ongoing monitoring and
management of the condition. To help focus thisinput, the panel was given a set of guiddines that
gructured sdient issuesin relaion to the feasibility of aprocess for dlowing individuaswith ITDM to
operate CMVsin interstate commerce. Theissuesin these guiddines were divided into two domains,
one was concerned with a screening protocol that could be used to qudify individuas to operate
CMVswhile the other focused on a protocol to monitor the behavior of qudified individuas relative to
their management and control of the disease. The screening issues were of the following nature:

I. The long-term medicd risks associated with diabetes, including cardiovascular,
neurologica, ophthamologica and rend pathologies.

. Theimmediate risk posed by hypoglycemiawhich cause impaired cognitive function,
Seizures, unconsciousness, and deeth.

i. Higtory of recurrent hypoglycemic reactions resulting in loss of consciousness (number
of episodesin a specific time frame, such as “less than one per month”).

V. Education in the awareness of hypoglycemia; new gpproaches, the identification
of new cues to help avareness.

V. The period of time necessary to demonstrate stable control.
i The period of time in which insulin has been received prior to qudification to drive.
Vil. The efficacy of an individua’ s efforts to control the disease.

i Time frame for having experience in operating a CMV while receiving insulin
treatment.

iX. The need for an assessment by a specidist regarding any adverse effect of diabetes
on the driver’ s ability to safely control aCMV.
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Medica advancesin the trestment of diabetes.
Role of other medica problems in the screening protocol.

Should an insulin-treated diabetic CMV driver be required to operate with another
driver?

If some individuas with ITDM are consdered qudified to operate CMVsin interstate

commerce, aprotocol to monitor their management of the disease will be needed. An effective

monitoring protocol was the next subject of the investigation. In gpproaching this question the pand

was asked to consider the following issues:

Vii.

Tight control of glucose levels, while ussful for protecting an individud’ s hedith, has dso
been shown to make an individuad vulnerable to hypoglycemic episodes. Driverswith
ITDM often maintain blood glucose levels somewhat higher than usud to prevent or
reduce the likelihood of incapacitating hypoglycemia. How should this be handled?
Are there other more acceptable strategies?

What is an acceptable blood glucose range?
What should be the frequency of medica evauations?
How frequently should blood glucose levels be measured?

What assessments should be included in amedica evauation; physical exam, report of
glycosylated hemoglobin concentration?

Should medica devices be used by the drivers to monitor and report glucose levels?

Should drivers be required to receive continued education in hypoglycemia avareness
and report compliance with the requirement?

The pand’ s responses to these questions are found in Appendix D.

The Washington, D.C. mesting of the medica pane was held on September 1, 1999 at the

Department of Trangportation. In addition to the pand, the meeting was attended by officids from the
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Office of Motor Carriers and officials from other federa agencies concerned with theissue (See
Appendix E for aligt of atendees).

After areview of the recent risk assessments to begin the meeting, the discussion proceeded to
address the issues given in the guidelines. The meeting lasted one day with most of the issues listed
earlier being addressed. Thefollowing isasummary of the discusson in relation to each of the

screening and monitoring issues.

Screening Issues

(1) Whatistherolein ascreening protocol of long-term medical risks associated with
diabetes?

The pand did not think that ITDM individuas should be disqudified solely because they have
long-term medicd risks. While some conditions caused by the disease may be disqudifying, they
should be identified in a thorough physical examination. The pand agreed that digbetics do have specid
medica concernsthat need to be addressed. The question arose whether a non-specidig, in
conducting an examination, would detect a criticd level of physicd deterioration due to digbetes
complications. Some of the pand members suggested that a specidist, probably an endocrinologist,
should perform physicd examinations for diabetic drivers. One pane member stated thet all
endocrinologists may not be thoroughly familiar with digbetes. He said that some generd practitioners
and internists could be diabetologists. Others on the pand argued that virtudly dl endocrinologigs are
well-trained in diabetes and could be specified as the specidist to conduct a thorough physica
examination for diabetics who gpplied to operate CMVsin interstate commerce. It was then suggested

that the Office of Motor Carriers (OMC) could develop alist of physicians who are certified to perform
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these examinations. OM C representatives pointed out that the agency did not have the resourcesto
develop such aprogram. At the end of the discussion, there was a consensus that most
endocrinologists would have sufficient training and experience with digbetes to conduct these screening

exams.

2 Higtory of hypoglycemia reactions and its role in the screening process.

The pand membersfirgt pointed out thet there is a digtinction between mild and severe
hypoglycemia. Severe hypoglycemia requires the aid of another person to assst or treat. Mild
hypoglycemia, it was argued, is lessincompatible with driving. The changes are subtle. It may be
harder to exclude people based on mild hypoglycemia

The pand thought that excluding diabetics based on the number of episodes of severe
hypoglycemia was difficult because their occurrance depends on circumstances. Some thought the
bigger problem was hypoglycemia unawareness, which ought to be an aosolute bar to digibility or
qudification. But others said that the definition of unawarenessis not aways clear, but that a severe
inaulin reaction is clinicaly more useful than the concept of unawareness.

The pand dso noted that there is a correlation between hypoglycemia unawareness and
recurrent severe hypoglycemic episodes, as shown by DCCT data. While eech isarisk, it is however
the combination of the two that is more frightening. Nonetheless, individuas who are prone to severe
hypoglycemia should not drive. While identifying the number of episodes that should bar a diabetic
from driving can be difficult, the pandl agreed that severe hypoglycemiain the past year or severd

episodesin the past five years can predict the future.
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The discussion turned to the possibility that some patients may be unaware of the consequences
of the disease due to atight control of diabetes. It might be possible to have lessrigid control so that a
patient could detect some of the early warning symptoms of hypoglycemia. This, it was daimed, is
another reason to have an endocrinologist perform the initid screening.

The discussion than moved to the need to have drivers check their blood sugar before driving.
But, if drivers did this, how would they know whether to drive or not? Thisled to the possibility of
setting up amonitoring requirement and a protocol for telling drivers the acceptable ranges for

operatingaCMV. Thiswas addressed later in relation to monitoring issues.

3 Education in the awareness of hypoglycemia

The pand agreed that training was necessary for potentia drivers of CMVs. Some thought that
it need not be as extengve as the Blood Glucose Awareness Training (BGAT) program developed at
the Univerdty of Virginia but that some education would be necessary. The required program of
education should address disease management, including recognition of signs and symptoms of
hypoglycemia and appropriate responses to it. Some on the pand said, for this population, it need not
be as extensve as BGAT bt it is criticaly important that aforma program have drivers be educated as
best as possble, especidly in relation to hypoglycemia. This should be amgor focus of any
qudification program. An endocrinologist and a digbetes nurse educator should be involved in the

process.

4 The period necessary to demondirate stable control.
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The pand did not think that stable control was the criticd issue. Most said that the focus should
be on hypoglycemia asrelated to safety. An attempt to measure adequate control through hemoglobin
A1C levels may be problematic. Low A1C is associated with hypoglycemia but could indicate good
control. On the other hand, the high end of the A1C scale rdates to hyperglycemia. If blood sugar is
above a certain leve there could be drowsiness and blurred vision. However, rapid changes are also
unwise. Bringing high glucose levels down too quickly could cause hypoglycemia

The pand fdt that it may be difficult to define stable control. The extremes of A1C would
perhaps be defined as ungtable control. Asamarker, A1C could aso be an indicator of how serioudy
apatient takes the disease. For drivers, who exhibit good disease management, A1C can be combined
with other markers to make that determination. It may be difficult to determine what two levels of A1C
mean, because they may miss extremes. However, they can be combined with the results of blood
glucose monitoring to obtain a better ingght into diabetes management. A discussion of specific A1C

numbers was deferred to the monitoring segment of meeting.

) Minimum period of insulin use before being qudified to drive.

The pand initidly discussed the difficulty of getting a specific period of insulin use prior to
qudification. The members a0 discussed the possible impact on adriver'sliveihood of setting
periods in which they could not be qualified. The pane then agreed that defining a period of insulin use
depended on circumstances surrounding the history of diabetes that a driver would bring to the
application process.

If adriver had been operating with diabetes on an intrastate basis, the history of higher diabetes
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and its treatment are probably well established, especidly if the driver has Type 1 didbetes. Setting a
period for insulin use, then, would be necessary mainly for driversthat have type 2 diabetes or are
newly diagnosed. If the driver had Type 2 diabetes and were converting to insulin use, the pand
thought that a one month learning curve would be sufficient to provide adequate disease management
kills. If the driver were anewly diagnosed Type 1 digbetic patient, the panel was comfortable with a
two month period. However, if the tregting physician concluded that the patient needed an adjustment
in the insulin dose or had not adequately learned about diabetes and its management, the period could

be extended to a third month or longer, depending on the circumstances.

(6) The ability of anindividua to control the disease.

The panel said that basic evidence was needed (in the screening process) to show education
and undergtanding of the disease. While the notion of “well controlled” diabetesis somewhat vague, it
was recognized that an evauation of control was necessary. To do this, the panel concluded that

diabetes control would have to be defined with criteria that would disquaify people at the screening
stage.

(7 The need for medica assessment by a specidist regarding the adverse

effects of diabetes.

The pand discussed who would have the skills and training as a specidist to deal with digbetes.
Physicians that specidize in tregting diabetes often call themsalves digbetologists. These physicians may
be internists, nephrologists, neurologists, ophthalmologists, or endocrinologists. Thereis no board

certification for diabetology. Mogt of the good training programs in endocrinology have an emphasis on
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diabetes and its management. The panel aso noted that most endocrinologists would have afairly
sgnificant part of their practice devoted to diabetes. However, widdly quoted statistics show that 90
percent of the people with diabetes in this country are cared for by family physicians or internigts.

This discussion then turned to how diabetic drivers could be assessed by specidigts. The pand
believed, that the number of digbetic drivers seeking qudification would not be large, probably less than
1500. Based onthis, it was suggested that driversto be screened could be required to go to a diabetes
center. Centers should have both an education staff and endocrinologists trained in diabetes. The
education gaff would train drivers in diabetes salf-management skills and evauate their ability to be
serious about the disease. Thiswould aso provide an opportunity to monitor drivers and give ongoing

education.

8 The role of other medica problemsin the screening protocol.

Some members of the pane did not see how this question related to diabetes. The fact that a
driver might be disgudified for ancther condition would have nothing to do with digbetes. But the pand
recognized that there are regulatory aswell as medical issues a stake. For example, FMCSA’s
exemption program does not dlow adriver to have more than one condition that would normally be
disqudifying. Inthis case, an examination for diabetes would have to cover other medica problemsas
wall.

A related question is. who should conduct the examination? Some on the panel said that, given
that other medical problems may be considered, an examination by two physicians may be necessary:

one for diabetes and another for agenerd examination. That is possible because endocrinologists
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often don’'t want to be knowledgeable of the standards and protocols for other areas of quaification.

However, endocrinologists are not precluded from being the certifying physician for the whole process.
The discusson of the screening issues was completed in the morning.  After lunch, there was a

review of the morning’s discusson and the pand then turned to monitoring issues. A summary for eech

issue follows.

Monitoring Issues

1) How should tight control be handled?

The god of the DCCT was to use an aggressive management sirategy to get blood glucose as
closeto normd as possble. The trade off was athree fold increase in hypoglycemic reections. The
pand noted that thistria was not the red world, where newer regimens do not so strongly promote
hypoglycemia  Thisis done with new insulin and better pumps, and better genera appreciation of what
is caled basa bolus therapy regimens. The pand agreed that some people can be brought very close
to normd leves of blood glucose without Sgnificant risk of hypoglycemia. It was thought that the
newer insulins (Lispro insulin, Humolog--very rapidly acting insulin, and others that are going to be
available soon) are being developed to give amore stable basdine.

It was dso Sated that there is an arguable cushion in control. 1f one points to the god's of the
ADA, it can be seen that the normal hemoglobin A1C isnot the god. Therefore, the assumption is that
alevd exigs, above which the patient isin trouble. Thus, there is alittle cushion between that and the
normd reference range. So numbers can be discussed which are not redly tight, asin anorma glucose

levd.
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One member asked if an expert group should suggest specific new productsin regulations. The
CoNsensus answer was Nno; it is necessary to judge how a person was doing on a case-by-case basis. A
requirement for some products would make it difficult for physicians to change regimens or work with
different programs. There was no clear evidence on the effectiveness of forthcoming diabetes products,
S0 one cannot be dogmatic.

There is some flexibility in the definition of tight control. Some endocrinologists say that tight
contral is intensive control; meaning multiple shots of insulin. Many patients don't need that, however.
Tight control perhaps means an A1C under eight or under seven. One pand member said thet thisis
not related to the issue of driver safety. The use of code words like “tight control” should be avoided
since they may mean different things to different doctors. Instead, one should look for factors that
relate to safety. ITDM drivers should be dlowed to decide what isin their best interest. If they chose
an A1C of eight rather than seven to keep their job, they should not be judged on that, but rather on if

they are safe drivers.

2 What is an acceptable blood glucose range?

The discussion began with the statement that if oneis looking at issues specific to risk and
CMV operation, there is aneed to avoid the extreme high and low ends of the blood glucose range.
Panel members thought that the numbers below 60 and above 300 or 350 were problematic. Someone
aso mentioned the numbers 100 to 400 as arange but said they were arbitrary. Research, according
to one member, showed that blood sugar below 65mg/dl leads to impairment of cognitive function. A

norma range in the fasting sate is 70 to 110. One pand member said he suggested 100 for the upper
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level because it came from the FAA policy. However, setting an upper leve was difficult for him. He
sad if blood sugar goes up to the 300 to 400 range, it depends on how long it isthere. It isnot
uncommon for ITDM individuas to go up to 300 to 400 after amed. If thiswere achronic leve, it
should cause some concern. It was said that 400 may be a bit generous, that the upper limit should
perhaps be 350.

The discussion then moved to the issue of safety on the roads and recommended levels. Levels
of 80 to 120 (pre meals) or 160 to 180 (post meals) or A1C less than seven areided. Inredity, a
driver who isless than 100 before driving should intervene and check it until it is over 100. If theleve
is above 350, some action should be taken to avoid acute complications. Some members of the panel
thought that A1C was only relevant a extreme values, say 10 or 11.

3 What should be the frequency of medicad eva uations?

The pand generdly agreed that ITDM drivers should have detailed annud examinations, and

quarterly reviews of the maintenance of glucose levels to determineif there is good contral.

4 How frequently should glucose be monitored?
The pandl endorsed a protocol offered by Dr. Horton for monitoring glucose before and during
the operation of aCMV. Thisprotocol is:
? Check glucose before starting to drive and take corrective action if necessary.
If glucose is <100 mg/dl take glucose or food and recheck in 30 minutes. Do

not drive if glucoseis <100 mg/dl. Repesat the process until glucoseis>100
mg/d.

? While driving check glucose every 2 to 4 hours and take gppropriate action to
maintain it in the range of 100 to 400 mg/dl.
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? Have food available a dl timeswhile driving. If glucoseis <100 mg/dl, sop
driving and est. Recheck in 30 minutes and repesat procedure until glucose is
>100 mg/dl.

? If glucose is >400 mg/dl, stop driving until it returns to the 100-400 mg/dl
range. If more than 2 hours after last insulin injection and egting, take additiona
inaulin. Recheck blood glucose in 30 minutes. Don't resume driving until
glucose is <400 mg/dl.

There was a question about the accuracy of the devices used to monitor glucose. It was Stated
that the meters that require adrop of blood are accurate to within three to five percent of the actua
vadue. The minimdly invasve or non-invasve systems are till experimenta and none gppears to be
reliable enough for practical use. All of the metersthat can be used have memoriesthat show the date
and time of thetest. Some of them have additiona festures such as automeatic recording and the ability

to mark events, such as“driving”. The pand noted that monitoring would not be a burden on drivers

gncethey are doing it aready.

) What assessment should be included in amedica evaduation?

The pand thought that the annua medical examination for those with diabetes should include a
dilated eye exam by atrained individud, such as an ophthdmologist, and an evaduation of rend function,
including dbuminuria. 1t should aso include screening for Sgns and symptoms of significant coronary
disease. There may dso be the review of deep gpnea and day time drowsiness. This should, it was
sad, be the prototype for the annua examination. In addition, there should be alist of findings of
particular interest which would be considered disquaifying, like decreased visud acuity. It would dso
include savere retinopathy (if it isadisqudifying condition) and severe periphera neuropathy which

would impair driving. There are conditions of |esser degree that could possibly be corrected. It was
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then asked what could be done about the status of retinopathy and a hemorrhage after it was treated
with lasers. Hereit isan issue of logt periphera vison and some night vison. In aStuaion such asthis,

the question of disguadification goes to an examination by an opthamologist.

(6) Should medica devices be used by drivers to monitor and report
glucose levels?

The panel had dready agreed that devices should be used to monitor and report glucose levels.
There was a question of whether dl diabetics use monitors with memories. One panedl member said
that most people certainly use devices which make it possible to download monitoring data. It isnot a
meatter of cost because these are only minimaly more expensive.

Quarterly reports are agood method of determining if the guidelines for monitoring are being
followed. The management of datain this Stuation isimportant. The devices with memory cdculate
means a different times of the day, it can be determined when people are likely to be high or low. This
will give ample data for monitoring. More sophisticated devices actudly provide a printout of patterns,
including graphs and andyses. The standard deviation is used to indicate the |ability of blood glucose

levels, which can be very useful.

) Should drivers be required to receive continued education in hypoglycemia
awareness and report compliance with the requirement?

The pand agreed that drivers should be educated in hypoglycemia avareness and the
management of digbetes. It was a0 agreed that this should be verified with the annual medica

examination. There was some discussion about the standards of education that could be used and the
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Nationad Standard for Diabetes Hedth Management was mentioned as a possibility. However, some
pand members thought such standards may be too extensve for the qudifications of drivers. Whilethe
drivers should have education in sdf-management principles and hypoglycemia avareness, some
thought it possible that the examining physician could determine how extensive the education should be

on a case-by-case basis.

5. Discussion and Conclusions

It seems reasonable to conclude that the evidence concerning ITDM and the operation of
CMVsin interstate commerce is clearer now than it was at the beginning of the 1990s. The research
reported since then does not have the broad equivocation shown earlier. The risk assessment results
have a consstency not seen before. Research reported on the treatment and management of ITDM
shows the positive effects of insulin therapy. While the evidence is strong, it does not point in entirely
the same direction. There are some exceptions and problems that should be assessed and either
resolved or weighed againgt the overall findings. To do this, adiscusson of the evidence is needed.

The evidence provided by risk assessments appears to be relatively strong. The Federal Motor
Carrier Safety Adminigtration’s (FMCSA; see note at the end of the section) most recent risk
assessment showed that a reasonably large sample of individuals with ITDM are presently operating
CMVsat asafety level not significantly different than a sample of non-digbetic drivers. Moreover, the
experience of the FHWA’s Diabetes Waiver Program, as articulated in the associated risk assessment,
shows that driverswith ITDM can operate CMVs at aleve of safety that is congstent with the nationa

norm for safety. In particular, that assessment showsthat it is possible to screen individuads with ITDM
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and have them safely operate CMV's. The exception to the foregoing evidence is found in the Canadian
gudies. There, while diabetic drivers of combination trucks had no significant excessive risk, diabetic
drivers of other types of trucks showed a significantly higher accident rate than non-diabetic drivers.
The weight of that evidence is, however, somewhat attenuated because the role of insulin use among
those diabeticsis largely unknown, as is the manner in which those drivers were screened to be alowed
to operate CMVs. Therefore, based on the risk evidence and the considerations surrounding it, afair
conclusion would bethat it is possible to dlow certain sdected individuals with ITDM to operate
CMVs.

The other aspect of dlowing individuas with ITDM to operate CMV's concerns the medica
congderations for identifying those who should be qudified and the procedures for maintaining
qudifications. The medica research results for the treetment of Type 1 and Type 2 digbetes show that
the condition can be largely controlled through an intensive insulin thergpy. This indicates that the hedlth
of driverswith ITDM can be improved by reducing the susceptibility to the complications of the
disease. Having hedthy individuas operating CMV's clearly could contribute to safety, but the therapy
that promotes that health also has a risk through the increased possibility of severe hypoglycemia The
medica research, however, has shown that not dl ITDM individuds are a sgnificant risk for the
incapacitation caused by hypoglycemia. Thus, to develop a program that meets the safety standard
required, protocols are needed to screen and identify individuals at risk for severe hypoglycemia. The
research reviewed indicates that screening can be conducted by examining an ITDM individud’s
medica history for evidence of hypoglycemiaepisodes. A technicd review of theissue that discussed

the clinical evidence and current knowledge related to hypoglycemia, pointed out that the most
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powerful predictor of severe hypoglycemiaisahistory of prior severe hypoglycemia (Cryer et dl.
1994). Datafrom the DCCT dso indicates that higher risk for hypoglycemia can be predicted from a
history of severe hypoglycemiaand alonger duration of diabetes. Other evidence in the research
literature shows that ITDM individuas with histories of hypoglycemia unawareness are a a sgnificantly
increased risk for severe hypoglycemia as compared to those who are able to recognize the onset of
hypoglycemia and intervene to prevent a progression to the severe state. As has been recommended
by many experts, afeasible program for qualifying ITDM individuas to operate CMV'’ s should include
protocols for screening on the history of severe hypoglycemia and hypoglycemia unawareness.
Excluding individuas with these characteristics would significantly reduce risk associated with a
program.

The research conducted on the treatment and management of diabetes has shown it is possible
to monitor ITDM individuas who have been successfully screened to operate CMVs. Based on this
research, the consequences of ranges of blood glucose levels are better understood. This combined
with improved methods for sdlf-monitoring, the availability of fagt-acting insulin, and a better
understanding of the dietary needs of diabetics - resultsin better control of diabetes. Thisisdso
supported through the observed benefits of education for the self-management of the condition. The
combined effects of these factors will enable ITDM individuasto greatly mitigete therisk of
hypoglycemia. Moreover, the increased understanding of the saf-management of digbetes enables
physiciansto advise those ITDM individuas who quaify so that the disease can be successfully
controlled during operation of CMVs. This research-based knowledge will also make it possible to

effectively monitor individuals who are operating in interstate commerce.
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The evidence reviewed in this evaluation indicates thet it is possible to develop a program to
qudify some ITDM individuasto safely operate CMVsin interstate commerce. Three facets appear to
be necessary for aviable program. These are components for screening drivers, guidance for the
management of the disease, and monitoring proper management. Information is available to develop
the screening components of a program which can exclude those a high risk of severe hypoglycemia.
Program components for guidance in the monitoring and control of diabetes can be clearly articulated,
aong with components that can effectively monitor the management of the disease. The next gepisto

identify the potential components of aprogram. Thisis done in the next section.

Note: The authority to require medical certification of CMV driver qualification was originally
granted to the Interstate Commerce Commission (ICC) in the Motor Carrier Act of 1935. The
authority was transferred to the DOT in 1966 and is currently codified at 49 U.S.C. 31502(b).
On October 9, 1999, the Secretary of Transportation transferred the motor carrier safety
functions performed by the Federal Highway Administration (FHWA) to the Office of Motor
Carrier Safety, a new office created in the DOT. Thistransfer was performed pursuant to
section 338 of the DOT and Related Agencies Appropriations Act, Pub.L. 106-69, as amended by
Pub.L. 106-73. The Motor Carrier Safety Improvement Act of 1999, Pub.L. 106-159,
transferred the function to the Federal Motor Carrier Safety Administration (FMCSA). Asa
result of the tranfer of these functions, the FMCSA now administers the driver physical

gualification standards and examinationsin 49 CFR Part 391.
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6. Components of a Feasible Program to Allow Individualswith ITDM to
Operate CMVs

Through areview of the research literature, relevant DOT and state programs, and with
subgtantia contributions from the medical pand, it was possible to identify a set of program components
to dlow individuas with ITDM to operate CMVsin interstate commerce. In particular, therewas a
thorough review of the FAA’s processes for granting medical certificates and FHWA' s procedures for
issuing waiversin the earlier Waiver Program. Both of these protocols were reviewed by the medicdl
pand. Based on the experience of the FAA and the Waiver Program, it was obvious that those two
sets of protocols were valid. Thiswasto be expected because both processes were based on the
available research literature and reviewed by medica experts. Asaresult, the program components
suggested here, which draw on the same type of background investigation, will reflect a structure that is
to some degree smilar to the FAA’s and FHWA' s processes.

A feasible program must address a number of concernsin qudifying driversto operate CMV's
and keep them driving at aleve that does not compromise public safety. It is necessary, therefore, that
the components of the program define how drivers are to be qudified, give guidance to qudified drivers
on the management of diabetes while operating CMV's, and provide methods to ensure safety and
proper management of the condition. There must be screening protocols to identify, in the application
process, the drivers that should be qualified. There should aso be protocols for glucose management
prior to and during the operation of aCMV by the drivers who are qudified by the screening process.
Ladtly, aprogram must specify how the qualified drivers will be monitored for safe driving behavior and

the proper management of glucose. The components for afeasible program that address the three
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aress just discussed are presented in detail below:

Screening Components

Applicants must:

@

@)

3

3
(4)

Be currently licensed to operate a CMV or have been validly licensed in the padt,
but could not renew because of their diabetic condition.

Have operated a CMV, with a diabetic condition controlled by the use of insulin,
for the three-year period immediately preceding application.

Have a driving record for that three-year period that:

? Contains no suspensions or revocations of the gpplicant’ s driver’s license for
the operation of any motor vehicle (incuding their persond vehicle);

? Contains no involvement in an accident for which the applicant received a
citation for amoving treffic violation while operating aCMV;

? Contains no convictions for adisquaifying offense or more than one serious
traffic violation, as defined in 49 CFR 383.5 while operatingaCMV.

Have no other disqualifying conditions including diabetes-related complications.

Have had no recurrent (two or more) hypoglycemic reactions resulting in aloss of
consciousness or seizure within the past five years. A period of one year of

demondtrated stability is required following the first episode of hypoglycemia

Q)

(6)

Have had no recurrent hypoglycemic reactions requiring the assistance of another
person within the past five years. A period of one year of demondtrated stability is
required following the first episode of hypoglycemia

Have had no recurrent hypoglycemic reactions resulting in impaired cognitive

function which occurred without warning symptoms within the past fiveyears. A
period of one year of demongtrated stability is required following the first episode

of hypoglycemia
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(7) Have provided a board-certified or board-digible endocrinologist, who
is knowledgesble about digbetes, with a complete medica history including:
? The date insulin use began
? Diabetes diagnosis and disease history
? All hospitaization records
? Consultation notes for diagnogtic examinations
? Specid sudies pertaining to diabetes
? Follow-up reports
? Reports of any hypoglycemic insulin reactions within the lagt five years

(8 Have been examined by aboard-certified or board-digible endocrinologist who
has conducted a complete medical examination. The complete medica
examinaion must conss of a comprehengve evauation of the gpplicant’s

medica history and current status with areport including the following

information:

? Two measures of glycosylated hemoglobin, the first 90 days prior to the last
and current measure.

? Insulin dosages and types, diet utilized for control and any
sgnificant factors such as smoking, acohol use, and other
medications or drugs taken.

? Examinations to detect any periphera neuropathy or circulatory insufficiency of
the extremities.

9 Submit asgned statement prepared by the examining endocrinologist indicating
the following medica determinations

? The endocrinologigt is familiar with the gpplicant’ s medica  higtory for the past
five years aether through actual trestment over that time or through consultation
with a physician who has treated the gpplicant during that time.

? The applicant has been using insulin to control his’her diabetes from the date of
the application back to the date the three years of driving experience began.

? The gpplicant has been educated in digbetes and its management, thoroughly
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informed of and understands the procedures which must be followed to monitor
and manage higher diabetes and what procedures should be followed if
complications arise.

? The applicant has the ability and has demonstrated willingness to properly
monitor and manage his’her diabetes.

(10)  Submit a separate Sgned statement from an examining ophthamologist that the
gpplicant has been examined and does not have unstable proliferative diabetic

retinopathy (i.e., unstable advancing disease of blood vessdlsin the reting) and
meets the vision standard at 49CFR 391.41(b)(10).

Guidelines for ITDM Individuals Who Have Been Qualified to Operate CMVs

@ Individuaswith ITDM shdl maintain appropriate medica supplies for glucose
management while preparing for the operation of aCMV and during its operation.
The supplies should include the following:
? An acceptable glucose monitor with memory.
? Suppliesneeded to obtai n adequate blood sampl esand to measure blood glucose.
? Insulin to be used as necessary.
? An amount of rapidly absorbable glucose to be used as necessary.

2 Prior to and while driving, theindividud with ITDM shdl adhereto the
following protocol for monitoring and maintaining gppropriate blood glucose levels:

? Check glucose before garting to drive and take corrective action if necessary. If
glucoseis <100 mg/dl, take glucose or food and recheck in 30 minutes. Do not
driveif glucoseis <100 mg/dl. Repeat the process until glucose is >100 mg/dl.

? While driving check glucose every two to four hours and take
gppropriate action to maintain it in the range of 100 to 400 mg/dl.

? Have food available at dl times when driving. If glucose is <100 mg/dl, stop
driving and eat. Recheck in 30 min and repeat procedure until glucose is >100
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mg/d.

? If glucose is >400 mg/dl stop driving until glucose returns to the 100-400 mg/dl
range. If morethan two hoursafter last insulin injection and eating, take additiona
inaulin. Recheck blood glucosein 30 minutes. Don't resume driving until glucose
is <400 mg/dl.

Monitoring for ITDM Individuals Who Have Been Qualified to Operate CMVs

1) Submit to a comprehensive medica evauation by a specidist on annua bass.

The evauation will include a generd physicad examination and areport of
glycosylated hemoglobin concentration. The evauation will dso involve an assessment of
the individud’ s willingness and ability to monitor and manage the diabetic condition.

2 Provide records of dl daily glucose measurements taken with an acceptable
device (with memory). These measurements will be reviewed by a specidist ona
quarterly basis.

3 Provide on an annua basis confirmation by an ophthamologist that thereisno
roliferative diabetic retinopathy and no clinicaly sgnificant disease that prevents

the individual from meseting the current vison standards at 49 CFR 391.41(b)(10).

4 Annua documentation by a pecidist of ongoing education in management
of diabetes and hypoglycemia awareness.

) Report, upon determination of a specidist or other physician, any episode of
severe hypoglycemia, significant complications or ingbility to manage digbetes.

(6) Report any involvement in an accident or any other adverse event and
whether or not they are related to an episode of hypoglycemia.

7. Legal Consequences of Allowing ITDM Driversin Interstate Commerce
Sec. 4018(b)(4) of TEA-21 requires the Secretary to “assess the possible legal consequences
of permitting insulin trested diabetes mdlitus individuas to drive commercid motor vehicdesin intersate

commerce” 112 Stat. 413, at 414. These possible consequencesfall into two categories: litigation
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involving the rulemaking to alow ITDM driversto operate CMV's, and litigation caused by accidents

involving ITDM drivers.

Litigation Involving Rulemaking

A rule! adopted by the Federal Motor Carrier Safety Administration (FMCSA) permitting
ITDM driversto operate CMVsin interstate commerce could be challenged in court under the
Adminigtrative Procedure Act (APA) (5 U.S.C. Chapter 5, Subchapter || [Administrative Procedure],
and Chapter 7 [Judicid Review]). The agency’s actions, findings and conclusons can be set aside
under 5 U.S.C. 706(2) if they are found to be

(A) arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law;

(B) contrary to congtitutiond right, power, privilege, or immunity;

(C) in excess of gatutory jurisdiction, authority, or limitations, or short of satutory right;

(D) without observance of procedure required by law;

(E) unsupported by substantial evidence in a case subject to sections 556 and 557 of this
title or otherwise reviewed on the record of an agency hearing provided by statute; or

(F) unwarranted by the facts to the extent that the facts are subject to tria de novo by the
reviewing court. In making the foregoing determinations, the court shal review the

whole record or those parts of it cited by a party, and due account shdl be taken of the

rule of prgudicid error. 5U.S.C. 706.
Assuming the FMCSA adopts an ITDM rule, alegd chdlenge under the APA could unfold in

the following manner. Paintiffs might argue that the rule is arbitrary, capricious, or an abuse of

1 Theword, rule, includes aregulation, palicy or standard adopted pursuant to the
Adminigrative Procedure Act.
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discretion because it fails to meet the sandard for a* screening, operating and monitoring protocal . . .
that would ensure alevel of safety equd to or greater than that achieved with the current prohibition . .
" [Sec. 4018(a)].

A reviewing court would consider the evidence, data and arguments cited by the FMCSA to

support any rulerelated to ITDM drivers, giving the agency the deference required by Chevron

U.SA.. Inc., v. Natural Resources Defense Council, Inc., 467 U.S. 837 (1984) and its progeny. If the

adminigrative record did not alow the agency reasonably to reach the conclusions embodied in the find
rule, the court would presumably vacate the rule and remand it for further consideration. If the court
upheld the rule, the FMCSA would implement it for ITDM driversin interstate commerce.

Assuming ajudicid chalengeto arule dlowing ITDM driversto operate CMV's was reected,
the FMCSA could nevertheess be sued under the APA if it failed to follow its own regulations, for
example by reecting applicants who met the requirements of the rule or gpproving drivers who did not.
The plaintiff’s argument would be that the agency acted in an arbirary and capricious manner by failing
to observe its own rules. If the court agreed—dfter reviewing the facts and rule-the agency’ s decison
would be reversed and the case possibly remanded to the FMCSA for appropriate action.

In short, the legd bases for an APA chadlengeto an ITDM regulation are no different from the
grounds for chdlenging any other rule. The FMCSA can avoid adverse judgments -- though not
necessarily lawsuits -- by developing a reasonable regulation well grounded in the rlevant facts and

scientific evidence, and consistent with the underlying satutes.
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Litigation Involving Accidents

If insulin-treated diabetics are dlowed to operate CMV's, some of them may eventualy have an
accident causing injury to others. The injured parties might sue the FMCSA on the theory that it was
culpablefor alowing ITDM driversto operate large vehicles at al. The Federd Tort Clams Act
(FTCA) (28 U.S.C. Chapter 171) dlows the Federad government to be sued by persons who suffer
financid or persond injury or death caused by the negligent or wrongful acts or omissons of Federd
employees acting within the scope of their office or employment. The FTCA, however, specificaly
prohibits

(& [any claim based upon an act or omission of an employee of the [Federd]

Government, exercising due care, in the execution of a statute or regulation, whether or

not such statute or regulation be valid, or based upon the exercise or performance or

the failure to exercise or perform a discretionary function or duty on the part of a

federa agency or an employee of the [Federa] Government, whether or not the

discretion involved be abused.

28 U.S.C. 2680(a).

Rulemaking isaclassic example of a“discretionary function.” Therefore, the FTCA shiddsthe
FMCSA and its employees from ligbility for damages resulting from an accident involving an ITDM
driver operating under the agency regulation.

Theinjured parties might aso sue the driver and hisher employer under State law to  prove that
the driver’ s negligence, or that of his employer, caused or increased the severity of the accident. If the

driver’ s diabetes appeared to be a causative or contributory factor in the accident, the plaintiff might
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well probe for evidence that the motor carrier knew, or should have known, that the driver’ s diabetes
was no longer adequately controlled because of changed medica conditions, driver cardessnessin the
management of the disease, or other reasons. At aminimum, a plaintiff could argue that the motor
carrier had a duty to monitor closely and congtantly the driver’s observance of any conditionsimposed
by the FMCSA regulation. If the plaintiff could show that the carrier had not monitored the ITDM
driver closgly enough to detect a decline in higher physica condition and that this declining condition

had caused or contributed to the accident, the motor carrier/femployer could be held liable.

Conclusion

The legd consequences of arule permitting ITDM individudsto driveaCMYV include (1) An
APA chdlengeto the vdidity of the rule and (2) tort ligbility for damages sustained in an accident
involving an ITDM driver. For the FMCSA and DOT, these consequences are no different from those
asociated with any other rule involving driver sandards and qudifications. For motor
cariersemployersthat hire ITDM drivers, the rule might expose them to new standards of

respongibility for monitoring the hedth of drivers who meet Federd guidelines.



References

Abraira, C; Nutldl, F.; Sain, C.T.; Henderson, W.; Comstock, J.P.; Emanuele, N.V.; Levin
SR.; Pacold, I.; and Lee, H.S. (1997) “Cardiovascular Events and Correlates in the Veterans
Affars Diabetes Feashility Trid. Veterans Affairs Cooperative Study on Glycemic Control and
Complicationsin Type 2 Diabetes” Archives of Internal Medicine, 157(2), p. 181-188.

Chantelau, E., Dannbeck, S, Kimmerle, R., and Ross, D. (1990), "Zur Verkehrstuchtigkeit Insulin-
behanddter Diabetiker,” Medizin Verlag Munchen, 132, 468-471.

Clark, B.; Ward, J.D. and Enoch, B.A. (1980), “Hypoglycemia and Insulin - Dependent Diabetic
Drivers” British Medical Journal, 2, p.86.

Cox, D.J., Gonder-Frederick, L. and Clarke, W. (1993), "Driving Decrements in Type 1 Diabetes
During Moderate Hypoglycemia," Diabetes, 42, p. 239-243.

Cox, D.J., Gonder-Frederick, L., JulianM. and Clark, W. (1994), "Long-Term Follow-up Evauation of
Blood Glucose Awareness Training," Diabetes Care, 17 (1), p.1-5.

Crancer, A., and McMurray, L.(1968), "Accidents and Violation Rates of Washington's Medicaly
Restricted Drivars,”" Journal of the American Medical Association, 205, 272-276.

Davis, T.G., Wehling, E.H., and Carpenter, R.L. (1973), "Oklahomas Medicaly Redtricted Drivers,
A Study of Sdected Medica Conditions,”" Journal of the Oklahoma State Medical Association,
66, 322-327.

DCCT (1993), "The Effect of Intensive Treatment of Diabetes on the Development and Progression
of Long-Term Complications in Insulin-Dependent Diabetes Médlitus" New England J. of
Medicine, 329( 14), p. 979-986.

DeKlerk, N.H., and Armstrong, B.K. (1983), "Admisson to Hospital for Trauma in Patients with
DiabetesMdlitus,” Journal Epidemiol Community Health, 37, 232-237.

Diabetes Control and Complications Trid Research Group, The (1995), “ Adverse Events and
Thar Associaion with Trestment Regimens in the Diabetes Control and Complications Trid,”
Diabetes Care, 18(11) p.1415-1427.

DiaMond Project on Socia 1ssues (1993), "Globa Regulations on Diabetes Treated with Insulin and
Their Operation of Commercid Motor Vehicles™ Br. Med. J., 307 (6898), p. 250-3.

Dionne, G., Destardin, D., LaBerge-Nadeau, C. and Moag ,U. (1995), "Medica Conditions, Risk
Exposure, and Truck Drivers Accidents: An Andyss with Count Data Regresson Models”
Accident Analysis and Prevention, 27 (3), p. 295-305.



References

Eadington, D.W., and Frier, B.M. (1989), "Type 1 Diabetes and Driving Experience: An Eight Year
Cohort Study,” Diabetic Med, 6, 137-141.

Federd Aviation Adminigration (1986), “Risk Anayss of Certifying Insulin-Taking Digbetice  Private
Filots” DOT-TSC-FA604-PM-86-35.

Federal Highway Adminigration, Office of Motor Carriers (1992), InsulinrUsing Commerciad Motor
Vehicle Drivers, Publication No. FHWA-MC-92-012.

Federd Highway Adminigtration (1988) Conference on Diabetic Disorders and Commercid
Drivers, Find Report, DTFH61-87-Z-00007.

Federd Highway Adminigtration (1999), “A Preliminary Study of The Risk Associated with the
Operation of Commerica Motor Vehicles by Drivers with Insulin - trested Diabetes Mdlitus”
DTFH61-92-7-00158.

Ferner, R.E. and Neil, H.A.W. (1988), "Sulphonylureas and Hypoglycemia," Br. Med. J., 296, p.
949.

Fitten, L.J, et d (1995), "Alzheimer and Vasular Dementias and Driving. A Prospective Road and
Laboratory Study,” J. of the American Medical Association, 273 (17), p. 1360-5.

Frier, B.M., Mathews, D.H., Sted, JM., and Duncan, L.J.P. (1980), "Driving and Insulin-Dependent
Diabetes," Lancet, i. 1232-1234.

Genuth, S. (1995), “A Carefor Blood Glucose Control,” Advancesin Internal Medicine, 40,
p.573-623.

Gold, A.E., MacLeod, K.H. and Frier, B.M. (1994), "Frequency of Severe Hypoglycemia in Patients
with Type 1 Diabetes with Impaired Awareness of Hypoglycemic,” Diabetes Care, 17 (7), p.
697-703.

Gower, I.F., Songer, T.J., Hylton, H., Thomas, N., Ekoe, J.,, Lave, L.B. and LaPorte, R. (1992),
"Epidemiology of InsulinrtUsng Commercid Moator Vehides Drivers” Diabetes Care, 15 (11),
p. 1464-1467.

Grattan, E., and Jeffcoate, G.O. (1968), “Medica Factors and Road Accidents,” British Medical
Journal, 2, p.75-79.

Gresset, J. and Meyer, F. (1994), "Risk of Automobile AccidentsAmong Elderly Driverswith Imparments
or Chronic Diseases," Canadian J. of Public Health, 84 (4), p. 282-5.



References

Hansotia, P., and Broste, SK., (1991), "The Effect of Epilepsy or Diabetes Méllitus on the Risk of
Automobile Accidents” New England Journal of Medicine, 324, 22-26.

Haunz, E.A. and Brosseau, J.D. (1984), “Nonwarning Hypoglycemiain Drivers with Diabetes”
American Family Practioner, 30, p.189-197.

Herner, B.; Smedly, B. And Y sander, L. (1966), “ Sudden IlIness as a Cause of Motor Accidents,”
British Journal Ind. Med., 23, p.37-44.

Kleinbaum, D., Kupper, L., and Morgenstern, H. (1984). Epidemiologic Research: Principles and
Quantitative Methods. Bemont, CA: Wadsworth.

Koepsl, T.D., et d. (1994), "Medicd Conditions and Motor Vehicle Callison Injuries in Older
Adults" J. of the American Geriatric Society, 42, p. 695-700.

Lave, L.B., Songer, T.J. and LaPorte, R.E. (1993), "Should Persons with Diabetes Be Licensed to
Drive Trucks?- Risk Management,” Risk Analysis, 13 (3), p. 327-334.

Leyshon, G.E.; Elliott, RW.; Lyons, J. and Francis, H.W.S. (1972), “Diabetics and Motorway
Crashes,” British Medical Journal, 2, p.405.

McCullagh, P. (1980), "Regresson Models for Ordinal Data (with discusson),” J. of the Royal
Satistical Society, Series B, 42, p. 109-142.

McGwin, G.; Pulley, L.; Smms, R.V. and Roseman, JM. (1999), “Diabetes and Automobile
Crashesinthe Elderly,” Diabetes Care, 22(2), p.220-227.

Ohkubo, Y .; Kishikawa, H.; Miyata, T.; Isami, S;; Motoyoshi, S; Kojima, Y .; Furuyoshi, N.;
and Shichiri, M. (1995) “Intensve Insulin Therapy Prevents the Progresson of Diabetic
Microvascular Complicationsin Japanese Patientswith Non-Insulin - Dependent DiabetesMdllitus:
a Randomized Prospective 6-Y ear Study,” Diabetes Research and Clinical Practice, 28(2), p.
103-117.

Presidentiad/Congressond Commisson on Risk Assessment and Risk Management (1997), “Risk
Assessment and Risk Management in Regulatory Decision-Making.” Final Report,
Volume 2.

Rehn, C.G. and Ross, SEE. (1995), “ Syncope as Etiology of Road Crashes Involving Elderly
Drivers” American Surg., 61, p.1006-1008.

Reichard, P.; Nilsson, B.Y .; and Rosenquest, V. (1993), “The Effect of Long Term Intensified
Insulin Treatment on the Devel opment of Microvascular Complicationsof DiabetesMdllitus,” New



References

England Journal of Medicine, 329(5), p. 304-309

Songer, T.J.,, LaPorte, R.E., Dorman, J.S., Orchard, T.J., Cruickshanke, K.J., Becker, D.J., Drash,
A.L. (1988), "Motor Vehicle Accidentsand IDDM," Diabetes Care, 11, 701-707.

Songer, T.J, LaPorte, R.E., Dorman, J.S., Orchard, T.J., Becker, D.J. and Drash, A.L. (1991),
"Hedth, Life and Automobile Insurance Characteristics in Adults with IODM," Diabetes Care,
14 (4), p. 318-24.

Songer, T.J, Lave, L.B. and LaPorte, R.E. (1993), "The Risks of Licensng Persons with Diabetes
to Drive Trucks" Risk Analysis, 13 (3), p. 319-326.

Stevens, A.B., Roberts, M., McKane, R., Atkinson, A.B., Bdll, P.M., and Hayes, J.R. (1989), "Motor
Vehicle Driving Among Diabetes Taking Insulin and Non-Diabetics™ Br Med J, 299, 591-595.

Sturner, W.Q. and Sullilvan, A. (1983) “ Case Report Hypoglycemia as the Respongble Factor in
aTruck Driver Accident Fatdity,” Journal of Forensic Sciences, 28, p.1016-1020.

UK Prospective Diabetes Study Group (1998), “Intensive Blood-Glucose Control with
Sulphonylureas or Insulin Compared with Conventiona Treatment and Risk of Complications in
Petients with Type 2 Diabetes,” Lancet, 352, p. 837-853

University Group Diabetes Program (1970), “A Study of the Effects of Hypoglycemic Agentson
Vascular Complicationsin Patient with Adult-Onset Diabetes,” Diabetes, 19(Suppl.. 2) p. 747-
830.

Wadler, J. A. (1965), "Chronic Medicd Conditions and Traffic Safety, Review of the Cdifornia
Experience," New England Journal of Medicine, 273, 1413-1420

Ysander, L. (1970), "Diabetic Motor Vehicle Drivers without Driving License Redrictions” Acta
Chir Scand, 409, 45-53.

Y sander, L. (1966), "The Safety of Drivers with Chronic Disease," Br J Ind Med, 23, 28-36.



