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Abstract  :  Formaldehyde  i s  a  common indoor  po l lu tan t  wi th  i r r i t an t
properties. The present study was undertaken in first year medical students
to study the acute effects  of  i t  on their  f i rs t  exposure in gross anatomy
laboratory. Twenty randomly selected subjects aged between 18 to 20 years
and non smokers  had undergone pulmonary funct ion tes t ing thr ice .  Firs t
being basel ine  values  then immediate ly  af ter  the i r  f i rs t  d issect ion c lass
(2  hrs . )  and las t ly  24  hrs  a f te r  the i r  f i r s t  exposure .  Al l  the  tes ts  were
performed on Siblemed 120 B portable  spirometer  with inbui l t  computer
programme under standard laboratory conditions. It was observed that FVC
decreased in  subjects  immediately af ter  their  f i rs t  exposure but  reverted
back to  normal  wi thin  24 hrs .  While  a l l  o ther  lung funct ion parameters
remained unchanged,  indica t ing  some mi ld  t rans ient  bronchoconst r ic t ion
on acute exposure to formalin. The study needs to be extended with larger
number  of  subjects .
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INTRODUCTION

Formaldehyde is  a  ubiqui tous industr ia l
and air pollutant to which millions are daily
exposed .  I t  i s  used  for  d i s in fec t ion  or
sterilization of instruments used for medical
purposes. It is also used as a preservative of
biological specimens as well as cadavers. It
has  been  sugges ted  tha t  fo rmaldehyde
may produce  phys io log ica l  a l t e ra t ions  o f
resp i ra to ry  sys tem.  Occupa t iona l  da ta
suggests  that  smal l  but  s ignif icant  changes

may occur  in  lung  func t ions  fo l lowing
prolonged exposure in the work place (1-3).
Upper airway irritation is the most common
resp i ra tory  e f fec t  repor ted  by  the  workers
and occur over a wide range of concentrations,
mos t  f requent ly  above  1  ppm.  However
a i rway  i r r i t a t ion  has  occur red  in  some
workers with exposures to formaldehyde as
low as  0.1ppm. Symptoms of  upper  airway
irritation include dry or soar throat,  i tching
and  burn ing  sensa t ions  o f  the  nose  and
nasal congestion. Tolerance to this level of
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exposure may develop within 1-2 hours. This
to lerance  can permi t  workers  remaining in
an  envi ronment  o f  g radua l ly  increas ing
formaldehyde concentrat ions to  be unaware
of  the i r  inc reas ing ly  hazardous  exposure .
Various studies have revealed the effect  of
formalin by artificial exposures of volunteers
under  con t ro l led  env i ronmenta l  condi t ions
(4–8).

The  evapora t ion  of  fo rmaldehyde  f rom
cadavers  in  gross  anatomy laboratories  can
produce high exposures among students and
ins t ruc tors  (9 ,  10) .  A few s tud ies  have
charac te r ized  formaldehyde  emiss ion  ra tes
in gross  anatomy laboratory (11) .  We plan
to study the acute effects of formalin in first
year medical students who are exposed to it
routinely during their anatomy dissection for
at least two hours every day throughout the
y e a r .

METHODS

The study was carried out in pulmonary
func t ion  labora tory ,  depar tment  o f
physiology, UCMS and GTB hospital, Delhi.
Twenty ,  MBBS s tudents  were  randomly
se lec ted  f rom a  ba tch  of  newly  admi t ted
students (first year). All these students were
nonsmoker males of age between 18-20 years
and  none  had  a  p rev ious  exposure  o f
formal in .  The  pu lmonary  func t ions  were
tes ted  in  three  s i t t ings

1) On admission to medical  college during
their  orientat ion programme before they
have s tar ted their  d issect ion c lasses .

2) Immedia te ly  a f te r  the i r  f i r s t  d i ssec t ion
class (2 hours durat ion).

3) Twenty  four  hours  a f te r  the i r  f i r s t
d i ssec t ion  c lass  ( they  d idn’ t  had  a
dissection period that  day).

Subjec t s  suf fe r ing  f rom any  acu te  o r
chronic respiratory disorder or any systemic
i l lness  tha t  d i rec t ly  o r  ind i rec t ly  a f fec t s
resp i ra to ry  sys tem were  exc luded .  Pas t  o r
presen t  smokers  and  those  who had  any
prev ious  exposure  of  fo rmal in  were  a l so
excluded.

The  pu lmonary  func t ion  tes t s  were
carried out using Sibelmed datrospir  120 B
precision spirometer with buil t  in computer
programme us ing  s tandard  labora tory
methods.  The apparatus provides a detai led
ana lys i s  o f  p red ic ted  and  der ived  va lues .
Informed consent  was  taken  f rom subjec ts
before starting the study and anthropometric
measurements l ike height,  weight and chest
circumference was taken for these subjects.
The pulmonary function tests were repeated
thr ice  fo r  each  sub jec t  each  t ime  and  the
best  result  was selected for  analysis .

The three sets of readings were compared
by f  tes t  (Repeated  measure  ANOVA) and
mul t ip le  compar i sons  were  ob ta ined  by
tukey’s test  at  5% level of significance for
a l l  the  parameters .

RESULTS

The  mean  age  of  the  sub jec t s  in  the
present study was 18±0.51 years.  The mean
height of these subjects was 177.63±9.30 cm
and weight  be ing  68 .38±13.02  kg .  Al l  the
subjects complained of mild irritation in the
nose .  Tears  in  the  eyes  were  a l so  fe l t  by
60% of  the  sub jec t s .  The i r  PFT repor t s
showed a  s ign i f ican t  decrease  in  FVC
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also did not show a significant change with
acute  exposure  to  formal in .

Var ious  s tud ies  done  ear l i e r  showed
confounding results. Exposure to formaldehyde
in work place had shown decreased FEV 1,
MEF and  d i f fus ion  capac i ty  in  people
employed in carpenter shop (5) and also in
bat makers (1).  The reason for derangement
of PFT in these workers may be their longer
periods of work i.e.,  at least eight hours of
work per day. Secondly these workers were
in their profession for years together. While
our  subjec ts  were  exposed  to  formal in  for
the  f i rs t  t ime.

A s ing le  s tudy  done  in  wood workers
exposed to formaldehyde showed a transient
impai rment  o f  lung  func t ion  over  a  work
shift  (3) .  A dose response relat ionship was
found between exposure to formaldehyde and
decrease in lung function. It  was concluded
tha t  the re  i s  t r ans ien t  lung  func t ion
impai rment  over  a  work  sh i f t ,  wi th
cumula t ive  a f fec t  over  the  years .  The
impairment can be reversed with four weeks
of no exposure.

In  the  above  s tud ies  there  i s  var ia t ion
in  the  record ing  techniques .  The  sub jec t s
were  of  vary ing  ages  and  hence  re fe rence
mater ia l  fo r  p red ic t ive  da ta  may  no t  be
accurate. While our subjects were all of the
same age  groups  (18–20  years )  and  none
belong to low socio economic status.  Since
same subjects  were fol lowed and examined
thr ice  the  chances  o f  the i r  ind iv idua l
var ia t ions  were  a lso  e l iminated.

Few studies done by exposing the subjects
under  con t ro l led  env i ronmenta l  chambers
have  seen  var ied  e f fec t s  on  pu lmonary

immediately after 2 hr exposure to formalin
(Table I) .  This value came down to normal
after 24 hrs. All the other volumes and flow
rates did not show significant change in three
read ings .

TABLE I :  PFT befo re  and  a f t e r  fo rmal in  exposure .

1s t 2 n d 3 r d
reading reading reading

(baseline) ( immedia - (24 hrs.
tely after after
exposure) exposure)

n 20 2 0 20
FVC (L) 3.86± 0.49 3.74 ± 0.50* 3.91± 0.42
FEV1 (L) 3.47± 0.48 3.39 ± 0.40 3.50± 0.46
FEV0.5 (L) 2.52± 0.37 2.59 ± 0.30 2.61± 0.37
FEV3 (L) 3.75± 0.47 3.73 ± 0.49 3.79± 0.31
FEV0.5/FVC (%) 67.74± 9.81 70.32 ± 9.61 68.92± 7.68
FEV1/FVC (%) 91.27± 7.89 91.36 ± 7.16 91.27± 7.89
FEV3/FVC (%) 99.73± 0.60 99.60 ± 0.95 99.73± 0.60
PEF (L/S) 6.73± 1.44 7.00 ± 1.20 6.70± 1.25
MEF25% (L/S) 2.76± 1.02 2.63 ± 0.97 2.80± 0.85
MEF50% (L/S) 4.45± 1.01 4.70 ± 0.84 4.55± 0.92
MEF75 (L/S) 6.21± 1.38 6.68 ± 1.15 6.134± 1.27
FEF25%-75% (L/S) 4.15± 0.98 4.33 ± 0.94 4.21± 0.87
FEF75%-85% (L/S) 2.26± 1.01 2.01 ± 0.76 2.35± 0.89
VC (L) 4.15± 0.43 4.16 ± 0.40 4.13± 0.42
TV (L) 0.88± 0.45 0.95 ± 0.43 0.95± 0.39
ERV (L) 1.39± 0.42 1.46 ± 0.32 1.45± 0.28

*P<0.05, L-litres, L/S-litres per second.

DISCUSSION

The present study has shown a decrease
in FVC of our subjects immediately after 2
hr  exposure  o f  fo rmal in .  But  th i s  va lue
reverted back to normal when evaluated after
24  hrs .  A  t rend  towards  decrease  in  the
values of  FEV1 immediately after  exposure
is observed but this could not reach the level
of significance. This indicates that there may
be  a  t rans ien t  mi ld  b ronchocons t r ic t ion
which  can  be  conf i rmed  by  s tudying  the
exposure  on  la rger  number  o f  sub jec t s .
Similarly the other  volumes and f low rates
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functions (4–8).  Decrease in  FEV 1, FVC,
FEV 3, is reported on 1 hour exposure to 3
ppm formaldehyde  whereas  a  40  min .
Exposure to 2 ppm formaldehyde had shown
no changes  in  lung  func t ion  of  hea l thy
individuals .  But  eye,  nose,  throat  i r r i ta t ion
was prominent  in  these  subjects .

Envi ronmenta l  eva lua t ion  conduc ted  in
the anatomy laboratory showed formaldehyde
levels  ranging f rom 0.02 ppm to  2 .7  ppm,
ind ica t ing  exposure  s ign i f ican t  to  cause
symptoms of irritation in most of the exposed
subjects (9). PFT was observed to be normal
in these subjects. Similarly our subjects also

experienced the symptoms and most  of  the
parameters  in  PFT remained  unchanged .

The exact concentration of formaldehyde
to which our subjects were exposed can not
be  de te rmined  bu t  i t  i s  de f in i te ly  a t  a
concent ra t ion  caus ing severe  eye  and nose
irritation (2–3 ppm) (11). The study needs to
be extended in  a  larger  number  of  subject
and these should be followed for one year to
see the chronic effects of formalin on lung
func t ions .  Moreover  the  a i r  sampl ing  of
dissection hall needs to be done to derive a
re la t ionsh ip  be tween  the  concen t ra t ion  of
formalin and i ts  effects.
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