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Abs t r act

T he s tudy was  conducted to find out the effect of
smokeles s  tobacco (S T ) on the intraocular  pressure
(I OP) among non-smoker s  and smoker s . T hir ty-
seven healthy volunteers  of between 19– 30 year s
age, clas s ified into two groups , non-smoker s  (n= 22)
and-  smoker s  (n= 15), were used. T he I OPs  of the
r ight eyes  were measured before (0min) and 1, 3
and 5mins  after  sniffing 40mg S T  with Pulsair  2000
tonometer . Among non-smoker s  and smoker s , the
difference in mean I OP at different times  (0min,
1min, 3mins  and 5mins ) was  s tatis tically s ignificant
by one-way ANOVA (p< 0.05). Pos t hoc analys is
us ing Duncan multiple range (DMR) tes t showed that
the peak I OP was  at 1min after  sniffing S T . T he
difference in I OP before sniffing S T  between smoker s
and non-smoker s  was  s tatis tically s ignificant by
Mann-Whitney tes t (p< 0.05). Also the difference in
the peak time of 1min between smokers  and non-
smokers  was  s tatis tically s ignificant (p< 0.05). I t was
concluded that S T  s timulates  aqueous  humour
formation thereby tending to raise I OP and this  could
enhance the chances  of developing ocular
hyper tens ion in patients  that are predisposed to
glaucoma.
K ey w or ds :  S mokeless  T obacco, I ntra Ocular
Pres sure

I nt r oduct ion

S mokeles s  tobacco (S T ) is  an extremely addictive
subs tance with a high rate of use in cer tain
demographic groups , such as  adolescents  and native
Amer icans  especially as  chewing tobacco or  nicotine
gum.(1)  I n Niger ia, S T  is  used often among the

elder ly as  nasal snuff. I n the pas t 20 year s , the use
of smokeles s  tobacco has  almos t tr ipled(1), rapidly
increas ing especially among young male athletes  and
s tudents  in high school and college.(2)

All tobacco use increases  hear t rate and blood
pres sure, with a tendency toward greater  overall
cardiovascular  effects . T his  is  in spite of evidence of
development of some tolerance to effects  of nicotine
with use of S T .(3) T he influence of varying doses  of
S T  on res ting hear t rate and blood pres sure and the
performance of br ief, high- intens ity exercise has
been inves tigated. I t was  found that snuff caused an
increase in hear t rate, sys tolic and dias tolic pressure
(4,5), however , snuff had no effect on per formance
of br ief, high- intens ity exercise.(4) T he nicotine
content of S T  is  equivalent to that of cigarette(6)
and, therefore, will produce habituation and
addiction. S T  contains  N-nitrosamines  that have a
potential carcinogenic effect on the tis sues  with
which they come into contact in the oral cavity.(6)

I t has  been found that apar t from oral effects
including leucoplakia, oral cancer , los s  of per iodontal
suppor t (reces s ion) and s taining of teeth and
compos ite res toration,(7) sys temic effects  such as
dependence, trans ient hyper tens ion and
cardiovascular  diseases  may also result from S T
use.(7-13)
Cigarette smoking has  been shown to cause
vasocons tr iction and may lead to r ise in episcleral
venous  pressure, thus  inhibiting aqueous  outflow
from the angle.(14) T his  explains  the trans ient
increase in intra-ocular  pres sure (I OP) few minutes
after  smoking cigarette.(14) T his  trans ient increase
in I OP after  taking tobacco was used as  a
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provocative tes t for  pr imary glaucoma patients . A
r ise of I OP of more than 5mmHg was  taken as  a
pos itive result.

However , the s tudy car r ied out by Bahna and
Bj erkedal (15) showed that the difference in the I OP
of smoker s  and non-smoker s  was  not s ignificant.
T obacco consumption, especially as  cigarette
smoking, is  as sociated with glaucoma.(14) Nicotine
from cigarette smoking is  known to produce
hemodynamic changes  like increase in sys tolic blood
pres sure and finger  blood flow.(16)

Mat er ials  and Met hods
A total of 37 subjects  (all volunteer s ) within age
group of 19 to 30 year s , mean age of 25.8 years
(S D= 3.10), were used for  this  s tudy. Of them 22
were non-smokers  (Group I ) and 15 were smokers
(Group I I ). S ubj ects  with glaucoma, visual field
defects , refractive er ror s  or  wear ing contact lenses

were excluded. T he blood pressure (BP) was
measured with digital sphygmomanometer  and
subj ects  with BP greater  than 125/80 mmHg under
an ideal condition were also excluded.

T he I OP of the r ight eye of each subj ect was
measured with a Keeler  Pulsair  2000 non-contact
tonometer  (NCT ) before and 1min, 3mins  and 5mins
after  sniffing 40mg of S T  (snuff). T he I OPs  were
measured between 8am and 10am and smokers
were asked to abs tain from smoking a day before the
tes t was  car r ied out.

R es ult s
A total of 37 subjects  of age range of 19-  to 30-
years  old, meam age of 25.8year s  (S D= 3.10) were
used for  this  s tudy. T he mean, s tandard deviation
and 95%  confidence interval of I OP at different times
of measure among the non-smoker s  and smoker s
are presented in T ables  1 and 2 respectively.

T able 1 :  Mean, s t andar d deviat ion and
conf idence int er val  of  I OP  at  di f fer ent
t imes  of  meas ur e among non-s moker s

F ig 1 :  I OP  at  di f f er ent  t imes  of  meas ur e ( non-
s moker s )

T imes  of
measure
(mins )

Mean ±  S D
(mmHg)

95%
confidence

interval

0 13.0 ±  (3.75) 11.34 to 14.66

1 16.9 ±  (3.45) 15.37 to 18.43

3 14.8 ±  (3.42) 13.28 to 16.32

5 12.9 ±  (3.56) 11.32 to 14.48

 T able 2 :  Mean, s t andar d deviat ion and
conf idence int er val  of  I OP  at  di f fer ent

t imes  of  meas ur e among s moker s
F ig 2 :  I OP  at  di f f er ent  t imes  of  meas ur e ( s moker s )

T ime of
measure
(mins )

Mean ±  S D
(mmHg)

95%
confidence

interval

0 18.6 ±  (1.35) 17.85 to 20.10

1 22.7 ±  (1.5) 21.90 to 23.56

3 19.5 ±  (1.6) 18.64 to 20.42

5 17.9 ±  (1.62) 17.03 to 18.83
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I n Group 1, the one-way analys is  of var iance
(ANOVA) showed that the difference in mean I OP as
measured at different times  (0min, 1min, 3mins  and
5mins ) was  s tatis tically s ignificant (F3,84= 6.14,
P= 0.001). A pos t hoc analys is  was  done us ing
Duncan’s  multiple range tes t. T he source of the
s ignificance was the mean I OP 1min after
adminis tration of S T .

I n Group I I , ANOVA showed that the difference in
mean I OP at different times  of measure was
s tatis tically s ignificant (F3, 56 = 29.4, P<  0.05). Pos t
hoc analys is  also showed that the peak I OP was  at
1min after  sniffing S T . T he I OP measured at different
times  for  non-smoker s  and smoker s  are represented
in F igs  1and 2 respectively. T he difference in mean
I OP between smoker s  and non-smoker s  before
inhaling S T  was  s tatis tically s ignificant by Mann-
Whitney tes t (p< 0.05). T he differences  in mean I OP
before and 1min after  inhaling snuff for  smoker s  and
non-smoker s  were 4.1 and 3.9mmHg respectively.
T he difference in I OP between smoker s  and non-
smokers  at peak time of 1min after  sniffing S T  was
s tatis tically s ignificant by Mann-Whitney U s tatis tic
(p< 0.05).

Dis cus s ion

T his  s tudy involved the measurement of I OP in 37
healthy male volunteers  before sniffing, and 1, 3 and
5mins  after  the sniffing of 40mg nasal snuff. 22 of
these subj ects  were non-user s , with a mean age of
26.2 years  while 15 were cigarette smoker s , with
mean age of 25.4 year s . T he results  showed that at
time zero, that is  before sniffing S T , the difference in
I OP between the two groups  was  s tatis tically
s ignificant by Mann-Whitney tes t (P<  0.05). T his  is
in spite of the fact that smokers  had not smoked
cigarette for  24 hour s . Higher  blood pres sure and
I OP have been demons trated among smoker s
compared to non-smokers  in other  s tudies  as
well.(9,14) T he reason we have adduced for  this
s light but s ignificant increase is  that habitual
smokers  have some level of nicotine in their  plasma
which could sus tain some amount of vasocons tr iction
of episcleral vessels , thus  leading to a s light
decrease in facility of aqueous  out of the anter ior
chamber  angle.

Mos t of the works  done were on subj ects  who used
oral snuff as  well as  chewing tobacco, but not nasal
snuff. I n this  s tudy, we were unable to find young
subj ects  who were habitual user s  of nasal snuff, so
cigarette smoker s  were used.

A one-way ANOVA showed that there was a
s ignificant increase in I OP before sniffing, and 1min,
3mins  and 5mins  after  sniffing S T . ANOVA pos t hoc
tes t us ing Duncan’s  multiple range tes t located the
source of the difference to be 1mins  after  sniffing S T .
T his  means  that there is  a very rapid absorption of
Nicotine from nasal snuff following inhalation, such
that peak effect on I OP is  achieved within one
minute. T his  appear s  to be fas ter  than what happens
with cigarette smoking and other  forms of tobacco

use, where peak plasma concentration is  in about
10mins . T his  may be attr ibuted to the fact that other
forms of tobacco use require a gradual intake of the
nicotine content of the tobacco over  time, leading to
a gradual build up, while in the use of nasal snuff all
of the nicotine is  usually taken at time zero. I n
addition, the tobacco inhaled through the nose is
almos t entirely absorbed through the nasal mucosa
into blood ves sels  supplying the head. T he close
prox imity to the eye, may well be respons ible for  the
rapid increase in I OP seen. T he rapid fall on the
other  hand, may be attr ibuted to the dis tr ibution of
the nicotine to other  par ts  of the body.

T his  increase in I OP due to the use of nasal snuff,
though trans ient as  shown in this  s tudy, may play an
impor tant role in glaucoma patients , as  well as  in
people who are on the higher  range of normal I OP.
T his  is  par ticular ly impor tant in the Niger ian s ituation
where the use of S T  is  more common among the
elder ly who are also more likely to have higher  I OP
and develop glaucoma. T he trans ient increase in I OP
that occur s  each time nasal snuff is  taken, may be
enough to cause des truction of the optic nerve
fibres , with continuous  use of S T . Also, because of
the rapid decline back to normal, this  I OP increase
may not be detected dur ing clinical measurements ,
preventing ear ly detection of glaucoma.

Var ious  s tudies  have shown that S T  snuff products
are capable of deliver ing high levels  of nicotine
(11,13) and that the nicotine content of S T  is
equivalent to that of cigarettes , so it can produce
habituation and dependence. I t may also expose the
long-term user  to a number  of adverse phys iologic
effects , s imilar  to those attr ibutable to smoking, such
as  trans ient hyper tens ion and cardiovascular
disease.(7) S moker s  demons trated s ignificantly
higher  I OP change at peak time of 1min after
inhalation of S T  us ing Mann-Whitney tes t, indicating
that each exposure to nicotine predisposes  the
individual to higher  I OP values  in compar ison to non-
smokers .

We conclude that smoker s  have higher  I OP than
non-smoker s , and therefore may have a higher  r isk
of developing pr imary glaucoma than non-smokers .
We also conclude that S T  use causes  a s ignificant but
trans ient increase in I OP. Fur ther  s tudies  are
required to determine if this  increase will be
sus tained after  prolonged use of S T . T his  will enable
the eye care practitioner  to educate the patient
better  on the effects  of S T  use.
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