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VITREOUS FLUID AND/OR URINE GLUCOSE CONCENTRATIONS 

IN 1,335 CIVIL AVIATION ACCIDENT PILOT FATALITIES 

INTrOduCTION 

dur�ng.av�at�on.acc�dent.�nvest�gat�ons.at.the.Federal. 
av�at�on.adm�n�strat�on.(Faa’s).c�v�l.aerospace.Med�-
cal.Inst�tute.(caMI),.v�treous.fu�d.and.ur�ne.samples. 
from.p�lot. fatal�t�es.are.analyzed. for.glucose. (1–3) . In. 
those.fatal�t�es.(cases).where�n.glucose.levels.are.elevated,. 
blood.hemoglob�n.a

1c
.(hba

1c
). �s.also.measured.(3,4) . 

concentrat�ons. of. glucose. >. 125. mg/dl. �n. v�treous. 
fu�d.and.>.100.mg/dl.�n.ur�ne.are.cons�dered.elevated. 
(2) .these.glucose.and.hba

1c
.analyses.are.conducted.to. 

mon�tor.d�abet�c.p�lots.to.ensure.that.the�r.d�sease.was. 
�n.control.at.the.t�me.of.acc�dents.and.to.d�scover.other. 
p�lots.w�th.unreported.d�abetes .such.analyses.of.post-
mortem.samples.from.av�at�on.acc�dent.p�lot.fatal�t�es.are. 
useful. �n.determ�n�ng.whether.hyperglycem�a-�nduced. 
performance. �mpa�rment.was. the.probable. cause. or. a. 
contr�butory.factor.�n.a.part�cular.acc�dent . 

at.caMI,.v�treous.fu�d.and.ur�ne.glucose.analys�s. 
was.�mplemented.�n.the.beg�nn�ng.of.1998.and.blood. 
hba

1c
.�n.the.m�ddle.of.2001 .however,.�nformat�on.on. 

the.prevalence.and.causal.effects.of.elevated.glucose.and. 
hba

1c
.�n.fatal.c�v�l.av�at�on.acc�dents.�s.not.documented . 

In.th�s.study,.elevated.glucose.and.hba
1c

.�n.fatally.�njured. 
c�v�l.av�ators.from.whom.b�olog�cal.samples.were.rece�ved. 
at.caMI.dur�ng.1998–2005.were.evaluated.by.retr�ev�ng. 
and.analyz�ng.necessary.�nformat�on.from.relevant.data-
bases .the.poss�ble.causal.effects.of.the.elevated.glucose. 
and.hba

1c.
�n.the.assoc�ated.acc�dents.were.also.retr�eved. 

dur�ng.the.database.searches .the.fnd�ngs.thus.obta�ned. 
are.presented.here�n  

MaTErIals aNd METhOds 

Postmortem Biological specimens 
autops�ed.b�olog�cal.samples.(blood,.ur�ne,.l�ver,.k�d-

ney,.v�treous.fu�d,.and.other.body.spec�mens).collected. 
from.fatally.�njured.p�lots.of.u s .c�v�l.av�at�on.acc�dents. 
are.subm�tted.to.caMI.for.tox�colog�cal.analyses.for.the. 
�nvest�gat�on.of.a�rcraft.acc�dents.occurr�ng.w�th�n.the. 
jur�sd�ct�on.of. the.un�ted.states. (1,3) .these.av�at�on. 
acc�dents. enta�l. acc�dents. �nvolv�ng. reg�stered,. as. well. 
as.unreg�stered.a�rcraft .not.all.of.the.av�ators.�nvolved. 
�n. these. acc�dents. held. a�rman. med�cal. and/or. fy�ng. 
cert�fcates.requ�red.to.legally.p�lot.an.a�rcraft .collected. 
postmortem.samples.are.subm�tted.to.caMI.�n.the.Faa’s. 
toX-BoX.ev�dence.conta�ners.(3) .subm�ss�ons.of.the. 

postmortem.samples.are.coord�nated.through.the.Faa’s. 
offce.of.acc�dent.Invest�gat�on.by.the.nat�onal.trans-
portat�on.safety.Board.(ntsB) .the.ntsB.�s.respons�ble. 
for.�nvest�gat�ng.all.u s .c�v�l�an.a�rcraft.acc�dents . 

Biological specimen analyses 
In. add�t�on. to. rout�ne. tox�colog�cal. analyses.of. the. 

subm�tted.spec�mens.follow�ng.standard.procedures.of. 
the.caMI.tox�cology.laboratory,.v�treous.fu�d.and.ur�ne. 
samples.are.analyzed.for.glucose.and.blood.for.hba

1c
. 

(3–5) . Glucose. analys�s. �s. performed. by. a. hexok�nase. 
method.us�ng.a.du.Pont.analyst.Benchtop.chem�stry. 
stat�on.(du.Pont.company.Med�cal.Products,.W�lm-
�ngton,.dl) .Blood.hba

1c
.�s.measured.by.a.latex.�mmu-

noagglut�nat�on.�nh�b�t�on.us�ng.a.dca.2000+.analyzer. 
and.dca.2000.hba

1c
.reagent.K�t.(Bayer.corporat�on,. 

elkhart,.In) .the.glucose.analys�s.�n.the.laboratory.was. 
�mplemented.�n.the.beg�nn�ng.of.1998.and.the.hba

1c
.�n. 

the.m�ddle.of.2001 .the.hba
1c

.analys�s.was.performed. 
�n.those.cases.where�n.v�treous.fu�d.and/or.ur�ne.glucose. 
concentrat�ons.were.elevated.(2,4).and.where�n.su�table. 
blood.samples.were.ava�lable . 

database search 
Includ�ng. glucose. and. hba

1c
. analyt�cal. values,. all. 

tox�colog�cal.results.of.c�v�l.a�rcraft.acc�dent.p�lot.fatal�-
t�es.are.electron�cally.stored.�n.a.database.ma�nta�ned.at. 
caMI.�n.oklahoma.c�ty,.oK .the.caMI.tox�cology. 
database.was.searched.for.an.8-year.per�od.(1998–2005). 
for.p�lot.fatal�t�es.from.whom.postmortem.samples.were. 
subm�tted.and.the�r.v�treous.fu�d.and.ur�ne.samples.were. 
analyzed.for.glucose .Blood.hba

1c
.and.tox�colog�cal.fnd-

�ngs.were.also.retr�eved.from.th�s.database . 
add�t�onally,.the.caMI.tox�cology.database.search. 

enta�led.the.numbers.of.all.u s .c�v�l.av�at�on.acc�dents. 
and.p�lot.fatal�t�es,.�nclud�ng.the.a�rman.fy�ng.and.med�-
cal.cert�fcates.of.those.p�lots.and.the.f�ght.categor�es.of. 
the.assoc�ated.acc�dents .some.add�t�onal. �nformat�on. 
related.to.a�rman.fy�ng.cert�fcates.and.f�ght.categor�es,. 
along.w�th.the.probable.cause.and.contr�but�ng.factors. 
�n.the.acc�dents,.was.obta�ned.from.the.ntsB’s.av�a-
t�on.acc�dent.database.(Wash�ngton,.dc) .the.cause. 
and.factors-related.�nformat�on.�ncluded.�n.the.study.�s. 
based.on.the.fnd�ngs.reported.�n.the.ntsB.database. 
through. december. 2006 . av�ators. that. d�d. not. have. 
a�rman.med�cal.and/or.fy�ng.cert�fcates.were.also.part. 
of.the.study . 
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rEsulTs 

Pilot Fatalities and accidents 
dur�ng. 1998–2005,. postmortem. samples. from. 

2,487.p�lot. fatal�t�es.were.subm�tted.to.caMI .th�s. 
number. of. fatal�t�es. corresponded. to. the. equ�valent. 
number.of.av�at�on.acc�dents.�n.wh�ch.p�lot.fatal�t�es. 
had.occurred.and.the�r.postmortem.samples.were.tox�-
colog�cally. evaluated .of. the.2,487.acc�dents,.2,210. 
were.of.general.av�at�on,.107.a�r.tax�.and.commuter,. 
20.ultral�ght.veh�cle,.and.32.publ�c.use.categor�es.(6) . 
the.rema�n�ng.118.acc�dents.were.assoc�ated.w�th.a�r. 
carr�er,.agr�cultural,.and.other.categor�es . 

Elevated Glucose and hba
1c 

V�treous. fu�d. and/or. ur�ne. spec�mens. from. 1,335. 
(54%).of.the.2,487.p�lot.fatal�t�es.(cases).were.analyzed. 
for.glucose.�n.1998−2005 .In.the.rema�n�ng.1,152.(46%). 
cases,.v�treous.fu�d.and.ur�ne.samples.were.e�ther.not. 
subm�tted,.not.ava�lable.�n.suffc�ent.amounts,.or.not.of. 
analyt�cal.qual�ty.to.perform.glucose.analyses .analyses. 
of.the.1,335.cases.cons�sted.of.363.v�treous.fu�d,.365. 
ur�ne,.and.607.v�treous.fu�d.and.ur�ne.spec�mens.(F�g . 
1) .although.the.major�ty.of.the.glucose.concentrat�ons. 
found.�n.v�treous.fu�d.and.ur�ne.ranged.from.0.to.99. 
mg/dl. (F�g . 2),. there. were. 26. v�treous. fu�d. and. 39. 
ur�ne.samples.where�n.the.glucose.concentrat�ons.were. 
determ�ned.to.be.>100.mg/dl . 

as.g�ven. �n.table. I,. 43.p�lots.had. elevated. glucose. 
�n.v�treous.fu�d.(>.125.mg/dl).and/or.�n.ur�ne.(>.100. 
mg/dl) .In.29.of.the.43.cases,.both.v�treous.fu�d.and. 
ur�ne.samples.were.analyzed—3.had.elevated.glucose.�n. 
v�treous.fu�d.only,.19.�n.ur�ne.only,.and.7.�n.v�treous. 
fu�d,.as.well.as.�n.ur�ne .In.3.cases,.only.v�treous.fu�d. 
was.rece�ved.and.analyzed .In.11.cases,.only.ur�ne.was. 
rece�ved.and.analyzed .Glucose.was.found.to.be.elevated. 
�n.these.14.samples . 

of.the.20.p�lots.whose.blood.samples.were.analyzed. 
for.hba

1c
,.9.had.>.6%.hba

1c
—4.were.known.d�abet-

�cs.(hba
1c

:.7 1;.8 3;.10 8;.and.12 4%),.and.5.were.not. 
known.d�abet�cs.(hba

1c
:.6 2;.8 2;.8 3;.8 6;.and.13 0%) . 

ur�nary.glucose.concentrat�ons.were.elevated.�n.all.13. 
known.hyperglycem�c.p�lots . 

analyt�cal. tox�cology. fa�led. to. d�sclose. the. pres-
ence.of.drugs.and/or.ethanol.�n.26.of.the.43.p�lots . 
however,.drugs.were.detected. �n. the. rema�n�ng. 17. 
p�lots .drugs.found.were.am�tr�ptyl�ne,.amphetam�nes,. 
atrop�ne,.β-adrenerg�c.blockers,.calc�um.channel.block-
ers,. h

1
-. and. h

2
-antagon�sts,. l�doca�ne,. m�dazolam,. 

narcot�c.and.non-narcot�c.analges�cs,.pentobarb�tal,. 
and.s�ldenafl  

Flight Categories 
of.the.43.acc�dents,.a.h�ghest.number.of.37.acc�dents. 

were. assoc�ated.w�th. general. av�at�on.f�ghts,. followed. 
by.3.a�r.tax�.and.commuter,.2.ultral�ght.veh�cle,.and.1. 
publ�c.use.f�ghts .under.the.general.av�at�on.category,. 
v�treous. fu�d. glucose. was. elevated. �n. 4. p�lots,. ur�ne. 
glucose.�n.28,.and.v�treous.fu�d.and.ur�ne.glucose.�n.5. 
(table.II) .of.the.9.p�lots.w�th.elevated.hba

1c
.(>.6%),. 

7.were.�nvolved.w�th.general.av�at�on.f�ghts.and.1.each. 
�n.ultral�ght.veh�cle.and.publ�c.use.f�ghts  

airman Medical and Flying Certifcates 
of.the.43.p�lots,.1.held.F�rst-class,.21.second-class,. 

and.18.th�rd-class.a�rman.med�cal.cert�fcates .the.other. 
3.p�lots.were.w�thout.val�d.med�cal.cert�fcates .the.p�lot. 
w�th.the.F�rst-class.med�cal.cert�fcate.was.�nvolved.�n.a. 
general.av�at�on.acc�dent .of.the.21.second-class.med�cal. 
cert�fcate.holders,.17.were.�nvolved.�n.general.av�at�on. 
acc�dents,.followed.by.3.�n.a�r.tax�.and.commuter,.and.1. 
�n.publ�c.use.acc�dents .out.of.the.18.p�lots.w�th.th�rd-
class.med�cal.cert�fcates,.17.were. �nvolved. �n.general. 
av�at�on.and.1.�n.ultral�ght.veh�cle.acc�dents .of.the.3. 
non-cert�fcated.p�lots,.2.were.�nvolved.�n.general.av�at�on. 
acc�dents.and.1.�n.an.ultral�ght.veh�cle.acc�dent .except. 
the.F�rst-class.p�lot,.all.p�lots.w�th.elevated.glucose.�n. 
v�treous.fu�d.and/or.ur�ne.and.w�th.elevated.hba

1c.
were. 

holders.of.second-.and.th�rd-class.med�cal.cert�fcates. 
(table.III) .the.major�ty.of.these.second-.and.th�rd-
class.p�lots.had.commerc�al.and.pr�vate.fy�ng.rat�ngs,. 
respect�vely.(table.IV) . 

W�th.respect.to.fy�ng.rat�ngs,.19.p�lots.held.pr�vate,. 
16.commerc�al,.and.7.a�rl�ne.transport.cert�fcates .one. 
p�lot.was.non-cert�fcated .of.the.19.pr�vate.p�lots,.18. 
were.�nvolved.�n.general.av�at�on.acc�dents,.wh�le.1.�n.an. 
ultral�ght.veh�cle.acc�dent .In.the.16.commerc�al.p�lots,. 
12.were.�nvolved.�n.general.av�at�on,.3.�n.a�r.tax�.and. 
commuter,. and.1. �n.publ�c.use.acc�dents .all.7.p�lots. 
w�th.a�rl�ne.transport.p�lot.cert�fcates.were.�nvolved.�n. 
general.av�at�on.acc�dents . 

Pilot Medical history and accident Cause/Factor 
out.of.the.43.p�lots,.14.had.an.aeromed�cal.h�story. 

of. hyperglycem�a—1. had. renal. glycosur�a. (low. renal. 
threshold). and. 13. known. h�story. of. d�abetes. (table. 
I) .accord�ng.to.the.h�story,.d�abetes.should.have.been. 
controlled.by.d�et.�n.5.p�lots,.by.hypoglycem�c.drugs.�n. 
5,.by.d�et.and.hypoglycem�c.drugs.�n.1,.and.by.�nsul�n. 
w�th.oral.hypoglycem�c.drugs.�n.2 .the.rema�n�ng.29. 
p�lots.d�d.not.have.h�story.of.hyperglycem�a . 

of. the. 43. acc�dents,. health,. med�cal. cond�t�on(s),. 
and/or. use. of. med�at�on(s)—author�zed. or. unauthor-
�zed—of.av�ators.have.been.establ�shed.by.the.ntsB.to. 
be.the.cause.or.a.factor.�n.5.acc�dents . 
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Figure 1. Proportion of vitreous fluid, urine, and vitreous fluid and 
urine samples in the 1,335 cases analyzed for glucose. 
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Figure 2. Frequency of glucose concentrations in vitreous fluid and urine specimens from 
the 1,335 pilot fatalities. 
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Table II. Aviation Accident Flight Categories With Elevated Glucose and HbA1c Concentrations in 
Pilot Fatalities (1998–2005) 

Flight Categories 
Vitreous Fluid 

Glucose 

Pilot Fatalities† 

Urine Glucose (> 
100 mg/dL) 

Blood HbA1c 
(> 6%)‡ 

General Aviation (Part 91)§ 
(> 125 mg/dL) 

9 33 7 
Air Taxi and Commuter (Part 135) 
Ultralight Vehicle (Part 103)¶ 

Public Use** 

0 
2 
1 

3 
1 
1 

0 
1 
1 

*See reference (6). 
†In 7 fatalities (cases), glucose was elevated in vitreous fluid as well as in urine. 
‡Blood HbA1c analysis was implemented in 2001. 
§Five pilots had elevated glucose in both vitreous fluid and urine. 
¶Pilots flying unregistered aircraft were also included. One pilot had elevated glucose in both specimen types (vitreous 
fluid and urine). 
**Used for the federal, state, and local government agencies. One pilot had elevated glucose in both specimen types. 

Table III. Airman Medical Certificate Categories With Elevated Glucose and HbA1c Levels in 
Aviation Accident Pilot Fatalities, 1998–2005 

Medical Certificate Pilot Fatalities† 

Categories* Vitreous Fluid Glucose Urine Glucose Blood HbA1c 
(> 125 mg/dL) (> 100 mg/dL) (> 6%)‡ 

§First-Class 0 1 – 
Second-Class 8 19 4 
Third-Class 3 16 5 
*See reference (7). 
†Three pilots without medical certificates are not included. There were 7 pilots (6 Second-Class and 1 Third-Class 
pilots) wherein glucose was elevated in vitreous fluid as well as in urine. 
‡Blood HbA1c analysis was implemented in 2001. 
§No analysis. 

Table IV. Airman Flying Ratings With Elevated Glucose and HbA1c Concentrations in Aviation 
Accident Pilot Fatalities, 1998–2005 

Pilot Fatalities† 

Airman Flying 
Ratings* 

Vitreous Fluid Glucose 
(> 125 mg/dL) 

Urine Glucose (> 100 
mg/dL) 

Blood HbA1c 
(> 6%)‡ 

Airline Transport 
First-Class Medical Certificate-Holding Pilots 

--- 1 §–
Commercial --- --- – 
Private --- --- – 

Airline Transport¶ 

Commercial** 

Second-Class Medical Certificate-Holding Pilots 
3 4 
5 12 

2 
2 

Private 0 3 0 
Third-Class Medical Certificate-Holding Pilots 

Airline Transport --- 1 – 
Commercial 0 2 1 
Private†† 3 13 4 
*See reference (7). 
†Two pilots without medical and flying certificates and 1 pilot without medical certificate are not included. 
‡Blood HbA1C analysis was implemented in 2001. 
§No analysis. 
¶Two pilots had elevated glucose in vitreous fluid and in urine. 
**Four pilots had elevated glucose in vitreous fluid and in urine. 
††One pilot had elevated glucose in vitreous fluid and in urine. 
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1 . In.1. acc�dent,. the. elevated.glucose. level. of. the. 
p�lot.was.a.factor .th�s.p�lot.had.a.h�story.of.d�abetes. 
that.should.have.been.controlled.by.d�et .the.p�lot’s. 
ur�nary.glucose.concentrat�on.was.1,175.mg/dl  .no. 
drugs.and.ethanol.were.found.�n.th�s.case 
2 . In.3.acc�dents,.�ncapac�tat�on.of.the.p�lot.was.the. 
probable.cause.or.a.contr�but�ng.factor . 

a . the.p�lot.of.the.1st.acc�dent.had.elevated.ur�ne. 
(156.mg/dl).and.v�treous.(163.mg/dl).glucose.levels. 
w�th.no.reported.h�story.of.d�abetes .the.ntsB.de-
term�ned.that.a.factor.�n.the.acc�dent.was.the.p�lot’s. 
�ncapac�tat�on.due.to.�llegal.substances .tox�colog�-
cal.analys�s.reveled.amphetam�ne.and.methamphet-
am�ne.�n.the.p�lot’s.blood,.ur�ne,.and.bra�n . 
b . the. ntsB. determ�ned. the. cause. of. the. 
2nd . acc�dent. to. be. “Incapac�tat�on. of. the. p�lot. 
(card�ovascular). result�ng. �n. h�s. �nab�l�ty. to. fy. 
the. a�rplane ”. In. add�t�on. to. autopsy. fnd�ngs. 
of. “Fresh. posteroseptal. myocard�al. �nfarct�on;. 
stenot�c. coronary. atherosclero�s�s,”. the. tox�co-
log�cal.exam�nat�on.revealed.that.hydrocodone,. 
d�hydrocode�ne,.and.hydromorphone.were.present. 
�n.the.ur�ne .the.p�lot’s.glucose.levels.were.333. 
mg/dl.�n.the.v�treous.and.31.mg/dl.�n.the.ur�ne. 
w�th.no.reported.h�story.of.d�abetes . 
c . the.ntsB.establ�shed.the.cause.of.the.3rd.ac-
c�dent.to.be.the.�ncapac�tat�on.of.the.p�lot.w�th.a. 
contr�but�ng.factor.be�ng.the.p�lot.and.the.av�at�on. 
Med�cal.exam�ner.(aMe).prov�d�ng.false.�nforma-
t�on.on.the.p�lot’s.med�cal.appl�cat�ons .the.ntsB. 
stated.that.the.p�lot.had.mult�ple.ser�ous.med�cal. 
cond�t�ons,. �nclud�ng. congest�ve. heart. fa�lure;. 
coronary.heart.d�sease,.requ�r�ng.ang�oplasty.and. 
bypass.surgery;.and.d�abetes,.requ�r�ng.�nsul�n.and. 
oral.hypoglycem�c.med�cat�on .however,.ne�ther. 
the.p�lot.nor.h�s.aMe.reported.h�s.med�cal.con-
d�t�ons. to. the.Faa,.wh�ch.was.known. to.both. 
�nd�v�duals.at.the.t�me.of.appl�cat�on .the.p�lot’s. 
ur�nary.glucose.level.was.1,548.mg/dl . 

3 . In. the. last. acc�dent,. the. ntsB. attr�buted. the. 
p�lot’s.�mpa�rment.to.the.use.of.unapproved.med�ca-
t�on.as.the.cause.of.the.acc�dent .the.p�lot’s.glucose. 
levels.were.525.mg/dl.�n.the.ur�ne.and.47.mg/dl. 
�n.the.v�treous .the.p�lot.had.no.reported.h�story.of. 
d�abetes .tox�colog�cal.analys�s.revealed.the.presence. 
of.propoxyphene,.am�tr�ptyl�ne,.and.d�phenhydram�ne. 
�n.the.blood . 

In.36.acc�dents,.health,.med�cal.cond�t�on(s),.or.use. 
of.med�cat�ons.by.av�ators.was.not.determ�ned.by.the. 
ntsB.to.be.the.cause.or.a.factor .two.acc�dents.were. 
not.�nvest�gated.by.the.ntsB  

dIsCussION 

Postmortem.v�treous.fu�d.and.ur�ne.can.be.used.for. 
glucose.analys�s.to.establ�sh.d�abetes.(2,8) .concentra-
t�ons. of. glucose. >. 125. mg/dl. �n. v�treous. fu�d. and. 
>.100.mg/dl.�n.ur�ne.are.cons�dered.as.elevated.glucose. 
levels. (2,4).and.are.thus. �nd�cat�ve.of.hyperglycem�a . 
s�nce.�n�t�al.rap�d.decrease.�n.v�treous.humor.glucose. 
levels.has.been.reported.after.death.(8–11),.a.v�treous. 
glucose.concentrat�on.of.<.125.mg/dl.would.not.neces-
sar�ly.suggest.a.normal.glucose.level.at.the.t�me.of.death . 
however,.glucose.values.>.125.mg/dl.�n.v�treous.fu�d. 
and/or.>.100.mg/dl.�n.ur�ne.would.certa�nly.be.�nd�ca-
t�ve.of.hyperglycem�a .In.add�t�on.to.renal.glycosur�a.and. 
d�abetes,.elevat�on.of.glucose.could.be.related.to.trans�t. 
hyperglycem�a. assoc�ated. w�th. trauma,. stress,. and/or. 
med�cal.�ntervent�on .For.d�abet�cs,.the.elevated.glucose. 
does.not.prov�de.�nformat�on.on.how.well.the.d�sease. 
had.been.controlled,.but.long-term.d�abet�c.controls.can. 
eas�ly.be.establ�shed.by.measur�ng.hba

1c
.�n.postmortem. 

blood.samples.(4) .hba
1c

.values.>.6 0%.correlated.well. 
w�th.a.known.h�story.of.d�abetes.and.w�th.the.elevated. 
v�treous.fu�d.and/or.ur�ne.levels.�n.p�lots.(4) .therefore,. 
such.elevated.hba

1c
.values.would.suggest.that.d�abetes. 

was.not.properly.controlled.by.the.pat�ents . 
only.3 2%.of.the.1,335.p�lots.found.to.be.hyperglyce-

m�c.suggested.a.very.small.number.of.assoc�ated.av�at�on. 
acc�dents .the.ur�nary.glucose.fnd�ngs.�n.13.(30%).of. 
the.43.p�lots.were.cons�stent.w�th.the�r.aeromed�cal.h�s-
tory.of.d�abetes—th�s.number.d�d.not.�nclude.the.p�lot. 
who.had.renal.glycosur�a.(low.renal.threshold) .Blood. 
hba

1c
. analyses.of.4.of. the.13.known.d�abet�c.p�lots. 

revealed.that.the�r.d�sease.was.not.well.controlled,.as. 
the�r.hba

1c.
values.were.>.6 0% .Furthermore,.a.cons�d-

erable.number.of.p�lots.(30.of.43).had.elevated.v�treous. 
fu�d.and/or.ur�ne.glucose.concentrat�ons.and.were.not. 
known.to.be.hyperglycem�c.(or.d�abet�c) .Blood.hba

1c
. 

analys�s.of.15.of.the.30.non-d�abet�c.p�lots.�nd�cated.that. 
d�abetes.�n.5.av�ators.was.not.�n.control,.as.the.hba

1c. 

levels.were.>.6 0% . 
the.h�ghest.number.of.p�lots.w�th.elevated.glucose. 

held.second-class.med�cal.cert�fcates,.followed.by.p�lots. 
w�th.th�rd-class.med�cal.cert�fcates .these.2.groups. 
of.p�lots.were.correspond�ngly.rated.as.commerc�al.and. 
pr�vate.p�lots .the.observat�on.of.the.major�ty.(86%). 
of.the.43.glucose-assoc�ated.acc�dents.found.to.be.of. 
the.general.av�at�on.category.was.cons�stent.w�th.the. 
observat�ons.reported.�n.prev�ous.stud�es.(5,.12–15) . 

of.the.2.p�lots.w�th.known.d�abet�c.cond�t�ons,.the. 
p�lot’s.elevated.glucose.was.a.factor.�n.1.acc�dent .the.�n-
capac�tat�on.of.the.p�lot.as.the.cause.of.the.second.acc�dent. 
may.not.necessar�ly.be.attr�buted.to.only.hyperglycem�a . 
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the.�ncapac�tat�on.m�ght.have.been.the.resultant.of.the. 
med�cal. cond�t�ons,.hyperglycem�a,.hypertens�on,. and. 
ulcer,.as.postmortem.tox�cology.also.d�sclosed.the.pres-
ence.of.metoprolol.and.ran�t�d�ne.�n.the.p�lot . 

overall,.the.fnd�ngs.from.th�s.study.revealed.that.the. 
d�sease.of.the.d�abet�c.p�lots.was.not.�n.control.at.the. 
t�me.of.acc�dents .add�t�onally,.there.were.a.cons�der-
able.number.of.p�lots.w�th.elevated.glucose.and.hba

1c
. 

concentrat�ons,.suggest�ng.und�agnosed.and.unreported. 
d�abet�c.cond�t�ons .therefore,.greater.attent�on.�s.neces-
sary.�n.controll�ng.d�abetes.by.av�ators.�n.coord�nat�on. 
w�th.av�at�on.Med�cal.exam�ners  
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