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Analysis of case of Diabetes
Mellitus amongst Commercial
Civil Aircrew
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During the past 15 years (1969-1983), ther
have been 145 commaearcial eivil aircrew in Indi
in whom glucose intolerance was detected &
oneor more times. Of these, 40 aircrew (27,6
were declarad permanently unfit for all flying
licences due to diabetes mellitus (DM) g
impaired glucose tolerance (IGT) as per t_
new WHO criteria of classification of DM, |
17 of these cases (42.57 ), there were also a
sociated diseases like ischaemic heart dmaa
(IHD). hypartansion, lenticular opacities etc, § B
aircrew (58.6%,) were able to resume tlyln
duties after blochemical recovery, but 144
them eventually became permanently unfit g
account of IHD, hypertansion, lenticular opach
ties atc. 20 aircrew (13.8%) did not repart )
review. Over 727 of the affectad Alrcraw Wi |
in the age group of 41 to 55 vrs and about tw)
thirds of them had flying experience rangln
between 5,000 and 20,000 hrs. Incidence
more among airline pilot licence holders an
flight enginears.

This paper analyses the problem of carb
hydrata intolerance among these aircrew wit
special emphasis on its aeromedical sign
ficanca. '

Introduction

In clinical practice, diseases ars usully appru
chad by both the doctor and the patient in 3 thig
dimensional way, viz., from the angles of di—agnus’l
therapy and prognosis. However, in Civil Aviatin
Medicine there is a very significant fourth dirmensii
—the cost factor; to the operator the loss of i
services of an experienced aircrew and to the fl
himself his very means of livelihood, Alrcraw ba]o
to a highly select graup which is under re i
medical surveillance of a very high order. Disa ._;
are often detected at a very early, usually are syim '
tomstic stage in an apparently healthy fr‘ldl\.ﬂd
Relevant clinical history may at times be denied |
the licensing madical examiner by the licenca halds
tor fear of any unfavourable influence on the mad
cal assessment. These factors pose special problen
during medical evaluation,

Diabetes mallitus (DM) is known to be more o




&:’ﬂ amoaong the urbanised' and the aiffluent®, and  the period under study. 11 is seen that incldence
dia has a peak incidence in men' of the age of diabetes was signiticantly high among flight en-

45 to 55 years'®, Over 50", of the diabetics ginesrs, tlight radio operators and airline pilots and
Indin -;{guall-,r asymptomatic at 1h|=~.1irm= of dh_agncrs-is'-’ 1o a lesser extent among tha senior commercial
ad at in fnc’lt vary E:npn?nslvﬂ nl"lasswe screening prog-  pilots. The incidence was appreciably low among
7.6%) fammas w_ﬂl. be required to identity all Imabmir.u in commercial pilots of both aaroplanes and helicopters.
Hying ’{m‘gpu]atmn. Considaring that a majority of our

1) or salonal civil alrerew, particularly the very exp- Tabie |
5 thg td, belong to this epidemiologicelly vulnera Relative incidence of glucose intolarance

1 IR 8 iaction of our population, this study was under- among various commoercial licence holders

g hen to evaluate the magnitude of the problem of Average normal Alicreve With
saﬂaif I:wdrata hl;ﬂml"fﬂ!'lt_c ﬂm?ng . our Hr-‘:.::1rr:[rjrluttun.::e_:! distribution of Licences abnormal glucose
tc. 85 irerewy, Morcover, an earlier study” hed indi- Licerices 1969 to A,

flying ot tﬁ_‘t_ﬂt amondg nnmn:grcml civil alrcrew in India, ‘83 (n—2470) (n—148)
14 geounted for 22.4"%, of permanent medical un- o, o,

fit an inuss and 28.8% of temporary unfitness for —
paci- ' 46 ATPL 63.4

t for 8 SCPL 9.0
wera Mater 36 CPL 14.5
 two- CHPL 0.7

there

) WS
s and cormercial pilots {SCPLY, commarcial pilots (CPL),
’ ' cial helicopter pilots (CHPL), flight engi-

FEL! 5.6
FROL 28

| 2

nging _ 5 FNL 4.1
1
1

arbos tators (FROL), for the 15 years period between Age : The age distribution of the aircrew at the
wlﬂ} 1983 werc scrutinised. Medical evaluation  initial diagnosis is shown in Table Il. Tha age of
signi- of all the aircrew who had revealed abnor-  OnSet ranged from 27 to 53 years {Mean age 44.4
] | glicose tolersnce al any time in this period  years). B1.77, cases first developed glucose intoler-
analysed regarding indications for evaluating @ance in the fourth decade of life and this incidence
lugese metabolism, diagnosis comparad to the increased 1o 72.4% in the age group of 41 to 55
practised YWHO critaria®'’ assoeiation of  Years.
gases, relapses of glucose intelerance

disposal regarding fitness for flying duties. Table Il
Age Distribution

{n=145)

een 1969 and 1983, & total of 2470 sircrew  Age {years) No. of aircrew o
n exercising the privilages of commercial - =

ing licences at one time or another. Among <30 7 4_:3
! 31 - 35 10 &9

26 - 40 18 12.4
41 - 45 21 21.4
46 - 50 44 303
51 - 5b 30 20.7
56 - GO i) 3.4

e of diabetes mellitus among commercial
aw in India is found o be 5.8%,.

)
onces: Table | compares the incidence of
tolorance among the wvarious licance Sex ; Among the 145 aircrew, there ware 144
4 e with the normal average distribution men and a lone woman airline pilot whao at the age
iri [are= 0 y different licences at any given time during of 40 wyears was found to have impaired glucose
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tolerance (IGT) following asymptomatic glycosuria
during & routine medical evaluation. She was able
to resume flying duties =after 3 months when har
glucose tolerance became normal,

Flying Experience Table Il indicates the flying
experiance of ths aircrew al the initial diagnosis of
glucose intolerance. About 679, cases had flying
hours between 5,000 and 20.000 hrs.

Table 11

Flying Experience
(n- 146)

a

Flying hrs No, ot alrcrew

= 1.000 13 8.0
=1,000-5,000 17 11.7
=5,000-10,000 41 28.3
>10,000-20,000 56 38.6
=20.000 18 12.4

Indications for Blood Glucoss Estumstions - Blood
sugar level (BSL) estimations or oral glucose tala-
rance tests (OGTT) are not being done routinely as
part of the periedic medical evaluations for issus
ar renewal of civil flying licences. These are carried
ouf only in cases of obesity, recent history of loss
of gain of weight, famiily history of DM and when-
evar indicated by other clinieal abnormalities like
hypertensian, ECG abnormalities, eye changss such
as lenticular opacities and retinal exudates, etc,
BSL estimsations were done by modified Falin-Wu
method on venous blood. For OGTT. the ioading
dose of glucose used to be 100 gms till the middle
of 1882 and has since been redyced to 75 gms
Indications for BSL/QGTT svalustions in the 145
cases are given in Table IV. Obesity, assessed clini-
cally and by referring to standard fieight : weight
charts, was the most common (46.2%) reason for
BSL/OGTT svaluation. In 20%, cases investigations
for asymptomatic ECG abnarmalities revealed the

glucese intolerance. These ECG abnormalities were
ST-T wave changes (76%)), ectomics (17%5) and heart
blocks (749%). Glycosuria on routine urinalysis was
present in 18.6",. Investigations follewing detac.
tion of hypertansion and changes in the eves (parti-
tularly pressnce of lenticular cpacities  and retinl

7
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Tabla 1V

Indications for BS/OGTT
Evaluation

Indications Ajrcrew (n- HE}I’

Mo, %.

DbHHiT"r_f A | | ad 67
ECG Abnarmality 249
Glycosuria 27
Clinlcally Indicated 17
Hypartension 12
Eye Changes 11
Past Histary DM 8

Family Histary DM 2

exudates) in  asymptomatic aircraw  laed to |
detection of carbohydrate intoleranees '
16% cases. In about 12% ¢
was avaluated for clinical conditions like hepd
megaly, previous head injury, tremors, chiranin
health etc. Only about 5.5% cases gave history
earlier diagnosis of DM, In 1.4 cases strong fapf
history of DM combined with obesity resulted i
detection of abnormal glucose tolerance.

Diagonsis : The diagnostic criteria laid down §
World Health Organisation (WHO) in 19651 4
the recommeandations of International Civil ﬂwia
Organisation (ICAD) in 19747 ware being follow
for the classification of cases of abnormal gluo
tolerancs till October, 1982. Since then the
criteria of 1980 have hesn accepted. Theset
sets of diagnostic criteria are graphically eumpﬁ_!
in Fig. 1. ¥

Table V compares the diagnostic classification
the 145 civil commercial alrerew as per the eaj'
and the current rriteria. According to the prayiy
criteria, almost 78% of the CASES ware diagna'
45 DM whereas this figure reduces to ahout 4f
when the new criterion are applied. The caag'
Borderline Abnormality (now classifind as |mpajn
Glucose Tolerance—IGT) have increaser from 11
g 50%. The fow cases showing normal  hig
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Table ¥V individuals could be considered to he cases of IGT
as far as ssro medical assessment is concerned,
Thus, the 145 cases could be classified into 113
cases of DM (77.9%) and 32 cases of Borderline
Abnormality (22.1%) as per the old criteria and 80
cases of DM (41.4%) and 85 cases of IGT (58.6%0)

‘Diagnosis in 145 Cases : Comparison of
ICAD & WHO Criteria

ICAQ 1974 WHO 1880 B

L nus}s- Aircrew Alrcrew _ according %o the current diagnostic criteria respec-
. No. o No. o tively. However, since in both DM and IGT (or

113 778 60 41.4

Rorderline  Abnormality) ths aircrew had to be
denied renewal of flying licences till the glucosa
23 159 13 50.2  tolerance returned to normal without the use
g 6.7 13 g3 of any drugs, the rovissd criteria do not indi-
—  cmte ANy UNNECESSary ‘medical grounding’ of
= Diabates mellitus aircrew in the past. The new criteria have the im-
Bordetline Abnormality (ICAC 1974) portant merit of avoiding the label of “diabetic” in
impaired Glugose Tolerance (WHO  a large number of individuals thus minimising the
iﬂﬂm £l 1520) ) psyehological and social stigma associated with
5 : diabetes. This may be of tremendous significance
particularly in the case of cammercial flyers. Practi-
cally all the B0 cases of OM in this study were cases
of Mon-lnsulin Dependent DM (NIDDM} judged
from available data.

ea |levels as per both the griteria included indi-
in whom cither only the peak BSL was high
ate was marked glycoesuria with boderline BSL
wera unusually low giving a 'flat curve’
sugaesting undisclosed  hypoglycaemic

' For all practical purposes this group of Analysing the BSLs during OGTT it is observed




= —wmw

that fasting blood glucose levels were within normal
levels in about 50%, cases, 2 hr post glucose BSLs
wers normal in 17.8% and peak BSLs wera below
180 ma/dl in 18%, cases.

Medical Assessment © Everytime glucose intoler-
ance was detected, the aircrew was declared tem
porarily untit for tlying duties for a period ranging
from 1 to 3 months and reviewed subsequently,
with the details of trestmant from the authorised
medical attendant, till 2 finality was reachied, Those
aircrew who achievad normal glucose tolerance
without the continued use of any hypoglycaemic
drug were assessed fit to resume flying duties,” '
Thosa unable to-achieve this requirement were con-
sidered permanently unfit for all flying licences after
sufficiently long periods of observation.

It was observad that of the 145 aircraw, 119
(829.) had developed glucose intolerance once only,
18 aircrew {12.4%) showed the disorder on two
separate occasions (the intervening pericds varying
from B months to 11 years—mean 3.4 yrs), 7 air-
crew (4.8%.) had shown the sbnormality on three
occasions and one aircrew (0.7%.) was found 1o
have relspse of glucose intolerance a fourth time.
{Table VI} Of the 145 aircrew, 54 aircrew (37.2%)
had been declared parmanently unfit for all flying

Tahle V]

Summary of Meadical Assessmant
{n — 1456}

duties—23 (15.9%) due o DM/IGT, 17 (11.74%
dus to DM/IGT and associated dispasos |ike P54 hape
mic heart disease (IHD), lhypertension, Jenticul_'
op#cities etc and 14 cases (9.6%,) due to the assoq
ated diseases themselves even thounh  olucosy
tolsrance had revertad to normal. 71 aircrew (497

continuad to be fit for flying duties at the end of th
period studied. A total of 20 aircrew (13.8%) dl

nat report back for review after they wore asscssl
as temporarily unfit; this includes 3 recanl cag
who were not due to be reviewsd at the end of
study period.

Tabla VIl indicates the maximum periods
observation before giving a final disposal of fitneg
or unfitness for flying duties. 120 aircrew had beif

assessed as fit for Hlying on one or more ocoasion

(some of them later became unfit). In 70% casd

the period of unfitness lasted less than 3 monthi
and in 867 cases less than 6 months. Two cases hat
to ba followad up for over 2 vesrs before they waid
dllowed 1o resume (lying. On the ather hand, of i
40 aircrew who were declared parmanently unfi
either due to DM/IGT or DM/IGT along with othil
associated diseases, 20%; waers declared perman
ently unfit at the time of the first evaluation thoug
about 57% of cases were followed up for =32 to {§
months. .

Table VIl
Casas of ODM/IGT: Period of Observation

76

Mo, of Mo of Final Assessment before Final Assessment
Times Aircrew Perm, Unfit Fit Not
fresh Reviewsd Alircraw Period of Aircrew
D]ﬂgnc:sis Daclared Observation Declarad
of DM/IGT Fit Perm. Unfit
was mads (%) (Months) A
1 RAE: 48 55 18 = Mil 20,0
2 18 5 11 2 70.0 up to 3 15.0
! 7 2 5 == 18.0 =3-8 17.5
4 i 1 1 e 615 ?36‘12 22-5
B.7 =13 ;
Total 145 L4 71 20 '@ L
o =18-24 25
* Include 23 vases of DM/IGT, 17 cases of DM/ 0.8 = 24.30 1.5
IGT | IHD, hypertension, lenticular opacities etc, 0.8 =30 2.5
and 14 cases of IHD. hypertension, lenticulur
opacities atc. but after glucose tolerance had re- n-— 120 n =40 Madiuaj'
turned to normal, Medical Evaluations Evaluatians:



. Dispases agsociated with DM: Clinical detection
ol cartain cardiovascular and other conditions had
In fact resulted in the search for and detection of

{bM{TaEﬂa V). Important among these conditions
ﬁm obesity, IHD, hypertension and lenticular
‘npamtl:as resulting in substandard vision.

1.7 %)
schag-
ricular’
iESm‘:ih_
lucoss
(497%)

of the ¢
W) did
sossed

Cases
of the

Obesity, known to be associated with DMLY
Hﬂms:l[nlcnilv evident in over 469, of cases. Body
‘mass Index (BMI - weight in Kg= (Height in m)#),
irlugs >25in men and >27 in women indicating
.Dhﬁlﬂt. has been found to be a reliable method of
s nﬂlng obesity and i1s {Jrngm‘.lhlt!‘ significancs in
ds  of
Htness

been
asions
CHERY
anths
23 had
WS
f the
unfit
othat
rman-
hough
to 18

| : tolerance,
Among them 83% were cases of IGT. In thosa in
whom weight reduction was not beneficial 67%

bir u:thar investigations resulted in the detection of
‘iﬁm:wma] glucose tolarance (Table IV). In 17 cases
:ﬂf"EMIIGT who becamse parmanently unfit forall
it ﬁqilcancesr thare were associated diseases like
) (10 cases) and hypertension (B cases). The
non-specific ECG  abnarmalities such as ST-T
‘¢changes &nd ectopics detacted in a few cases of
narmal glucose tolarance disappeared in most of
-cases with improvemeant of glucose toleranca.

'n 14 cases of DM/IGT, glucose tolerance had
normalised following diet and drug therapy but
ment of diseases like |HD (6 cases), hyper-
: 2 cazes) and lenticular opacities {4 cases),

| in permanent unfitness for flying dutiss.

chemical investigations such as blood levels

olesterol, urea and uric acid and routine

atological investigations did nov reveal any
‘t_i-'_é_ubnnrmaiity in any of thess cases.

Bero Medical Significance of DM

). ICAD medical requirements for commarcial flying
genees preclude cases of metabolic, nutritional ar
10 ine disorders likely to interfere with the safe
¢ige of the privileges of the licences. Proven
‘of DM shown to be satisfactorily controlled

without the use of any anti-diabetic drug may be
considered 1it.!'*®

As far as sate operation of an airgraft is concern-
ad, hypoglycaemia is of more immediate dangerous
consequances than hyperglycaamia. Hypoglycasmia
may occur in IGT or in diabetics under drug
therapy, In 1GT, glucose cancentrations are alevated
during the initial several hours after a meal and may
fall to abnormally low levels atter 3 to 5 hours. This
patiern may be coused by a delay in insulin secre-
tion, with the late peak causing hypoglycaemia at a
time when no more carbohydrate is entering the
circulation from the gastrointestinal tract. In diaba-
tics under medication, hypoglycaemia results from
overdoss of antidiabatic drugs or from skipping of
meals.

Diabetes is a serious metabolic diseasa causing
considerable morbidity. Hyperglycaemia and athero-
sclarorosis are associated and thus a diabetic is
more prone to myoacardial ischaemia, cerebral throm-
bosis and infarction and hypeartension, These can
become causes of suddan [ncapacitation in flight.

The following two brief case reports from our
medical records highlight the flight safety problem
posed by diabetes :

(a) BNM. a 47 yis old alrline pilot with 4850 his
of fiving experience was flying a H5-748 aircraft on
& routing domestic passenger flight when ha
suddanly lost control of the aircraft. The co-pilot
was able to take over in time and avoid any dis-
aster. The pilot was sent for a special medical
examination. He had besn noted to be underweight
during the previous medical examinations but no
cause could be established. However, this time an
oral glucose tolerance test (OGTT) revealed that he
was 3 moderately severe diabatic. After a pariod of
follow up he was declared permanently unfit for all
fiving licences as his diabatic state could not be
controlled without drugs,

(b)Y BPB, a 46 years old airline pilat flying on
international routes was detected to have an abnor-
mal glucoss tolarance associated with obesity during
a routine medical evaluation. After 3 months he was
reviewsd and his OGTT was found to be normal
as he had reduced 9 Kg of body weight. He was
cleared for flying However, he started taking oral
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hypoglycaemics on his own and Ister switched over
to an Ayurvedic drug. Ultimataly, more than 2 years
later while on a flight from London to New York he
developed grand mal seizures just before approach-
ing New York. The co-pilot was able to land the air-

craft safely. Subsequent investigations however
revealed that the clandestine sell madication with
the Ayurvedic drug which had a high lead content
had resulted in lead encephalopathy'®. Tha pilot was
able to resume 1lying duties after prolonged obser-
vation. "

An alrerew may be having clinically undstected
glucose intolerance or he may be taking hypogly-
caemic drugs on the quist—both situations can be
potentially hazardous to air safety. The fact that
early detection of DM during the mandatory periodic
medical evaluations helps in prevention of long term
morbidity and mortality due to DM and associated
cardlovastular diseases must be fully realised by
the aircrew. By minimising the period of noneffect-
iveness with the help of judicious application of
modern diagnostic and therapeutic regimes, the
confidence and morale of aircrew found to have
glucose Intolerance can be built up. Every time an
aircrew is detected to have DM or IGT, the full sero
medical implications of the disorder must be ex-
plained to him by the licensing medical examinar
as well as the suthorised medical attendant so that
o comprehensive plan of action can be worked oyt
to-minimise the pericd of non-effectivensss.

Conclusions

During the 15 years betwsen 1569 and 1983,
of a total of 2470 commercisl flying licence holders
145 (5.8%) were detected to have abnormal gluc-
osa tolerance—60 were cases of DM and 85 of IGT,
A total of 40 gircrew (1.8%) were declared perm-
anently unfit for all flying licences dus 1o DM/IGT
either alone or in combination with other diseases
such as IHD. hypertension and lenticular cpacities.
48%, of the aircrew detected to have glucose intol-
erance were axsassed fit for flying within six months
af the initial delection of the abnormality. Obesity
was present in about 46% cases. |n B3%, cases of
IGT associated with obesity, reduction of body
weight resulted in normalisation of glucose meta-
bolism. Since the incidence of DM is mare among
the older and experienced aircraw the cost factor
involved dug to their non-effectiveness may be
significant.\8elf medication particularly with indige-

nous medicines poses a setious threat to air sa
Proper Indoctrination of aircrew is important in
comprehansive madical programme aimad at
mising the morbidity caused by glucose intoler
amang them.
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