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(p<0.0001).

Background: Ocular dryness is a well-recognized adverse side effect of many
medications. The purpose of this study was to compare tear film stability between
psychiatric patients that use lithium carbonate or carbamazepine and normal cases.
Materials and Methods: Tear film break up time test was performed in three groups, 30
patients using lithium carbonate, 30 patients using carbamazepine and 30 normal cases.
Values of the TBUTSs were compared among groups by the independent t-test.

Results: Differences between both of patients and control groups were significant

Conclusion: The results show that these drugs contribute to decrease of tear film break up

time.

Copyright © 2014 Zahedan University of Medical Sciences. All rights reserved.

Introduction

he surface of the eye is protected by tears. Tears
are made up of 3 layers. a water layer, a fatty or

oily layer, and a mucous layer. When there are not
enough tears being produced by the eye, or if the tears are
lacking in one or more of these layers, the eye can feel
dry. Dry eye is common and can be related to eye
problems or disease affecting the whole body. Dry eye is
a frequent adverse effect of medications [1]. All
psychotropic medications have the potentia to induce
numerous and diverse unwanted ocular effects. The
disorders of eyelid and of the keratoconjunctivitis are
mainly related to phenothiazines and lithium [2]. Dry eye
syndrome is a very common eye condition that affects
quality of life as an important and common public health
problem [3]. Dry eye can be caused by different
mechanisms [4]. Many systemic drugs have been
associated with ocular and visual side effects that require
patient management [5]. Some of drugs that used in
psychiatry are known to cause ocular drying. Studies
showed that these drugs also contribute to decrease of tear
film production [6, 7]. Lithium carbonate and
carbamazepine are two of the most popular drugs used in
psychiatric patients for the treatment of bipolar disorders.
Bipolar disorder, e.g., manic depression is a chronic
disease that warrants long-term treatment strategies [8].
The purpose of this study was to compare tear film
stability between patients that use lithium carbonate or
carbamazepine and normal cases.

Materials and Methods

In this cohort study, with convenient samples, tear film
stability was evaluated in 90 eyes of 90 subjects divided

into three groups by optometrist under standard
environmental  conditions  (45% humidity, 27°C
temperature) in Tehran city. These groups were 30
patients using only lithium carbonate (900 mg/day: group
1), 30 patients using only carbamazepine (600 mg/day:
group 2), for more than 2 years with no history of
systemic disease. Tear film break-up time (TBUT) is a
method for determining the stability of the tear film and
checking for evaporative dry eye. In testing for TBUT,
sodium fluorescein filter paper is added to the eye and the
tear film is observed under the dit lamp (HAAG-STREIT
Model) while the patient avoids blinking until tiny dry
spots develop.

Generally, higher than 10 seconds are thought to be
normal [9-11]. Five to 10 seconds, marginal, and lower
than 5 seconds low. A short tear break-up timeis a sign of
apoor tear film and the longer it takes, the more stable the
tear film. The third group comprised 30 age and gender
matched controls without topical and systemic
medications. Written informed consent was obtained from
al participants. For evaluation of tear film stability,
TBUT test was performed and the time required for dry
spots to appear on the corneal surface after blinking was
measured. Test was repeated three times for each eye.
Mean values of TBUTs were compared among 3 groups
by the independent t-test. Analysis was performed with
statistical package SPSS-16 software (p<0.0001).

Results

Descriptive statistics for the variables examined in this
study including age, sex and TBUT are presented in table
1
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Table 1. The mean TBUT in the bipolar and normal groups
Test groups Gender Age (yr) TBUT* (seconds)
Men (%) Female (%) Mean+SD Mean+SD
Group 1 (Lithium) 14 (46.6) 16 (53.3) 31.56+10.29 5.86+0.78
Group 2 (Carbamazepine) 12 (40) 18 (60) 30.36 +9.32 6.58+1.67
Group 3 (Control) 15 (50) 15 (50) 33.82+12.45 22.69+10.74

*TBUT: Tear-film Break up time

The mean TBUT in the test groups were 5.86+0.78
seconds (group 1), 6.58+1.67 seconds (group 2) and
22.69+10.74 seconds (group 3), respectively. There were
no statistically significant differences between groups 1
and 2 in TBUT values. But differences between both of
this groups and group 3 (normal group) were significant
(p<0.0001).

Discussion

Our study reveded that long term therapy with lithium
carbonate and carbamazepine reduced the results of the
tear film break up test. The TBUT results of both groups
(lithium-treated and carbamazepine-treated patients) not
significantly different. In normal group the TBUT average
was 22.69+10.74 seconds. This value is similar to that
reported by severa previous studies, but lower than that
reported by some others [12, 13]. Dry eye syndrome is a
clinical condition characterized by deficient tear
production or excessive tear evaporation. Drugs may lead
to irritation or inflammation of the cornea (the eye's
surface) and cause vision problems and dry eye [1]. The
TBUT test is the most commonly used in the diagnosis of
dry eye[14].

The TBUT test reflects tear stability and composition.
An unstable tear film can explain dry eye symptoms in
patients who have norma quantity of tears. Unstable
means that the composition of the tears is imbalanced,
resulting from tears evaporating too quickly or not
adhering properly to the surface of the eye. Although
long-term treatment with lithium/ carbamazepine is an
effective way to reduce the frequency, severity and
duration of manic and depressive episodes in patients with
bipolar disorder, studies show that these drugs have been
associated with many systemic and ocular side effects
[12]. The effect of lithium and carbamazepine on the
ocular surface has been previously reviewed [7, 14]. But,
during our Medline review we could not find any
previous studies evaluating the effects of lithium
carbonate and carbamazepine on tear film function. Only
one document by Ben-Aryeh et al., lowered tear secretion
was reported in 22 manic-depressive patients on lithium
therapy [5].

We found in other study, that lithium carbonate and
sodium val proate contribute to decrease of tear film break
up time, resulting from dryness of the eyes [15].
According to researches the TBUT value may vary in
different populations. The differences in findings may
also be partly due to different methods of investigation, or

differences based on geography and climate, and may be
due to the age range of subjectsin this study [12, 13]. Our
study has severa limitations. First, the sample size was
fairly small and the results obtained should be replicated
in larger samples. Another potential limitation relates to
our assessment of tear film using only TBUT test. The
best quantitative way to evaluate the precornea tear film
isthe TBUT test, concurrent with Shirmer test. Finally, it
must be noted that dry eye is one of ocular side effects of
drugs. Dry eye may lead to irritation or inflammation of
the cornea (the eye's surface) and cause vision problems
many ocular effects of medications that used in psychiatry
can only be identified with a complete examination and,
since eye is an organ system frequently ignored by
therapists, these effects are infrequently considered. In
turn patients in our study were under monotherapy, it
seems likely that incidence of ocular side effects increases
sharply with the use of polypharmacy that is very
common in psychiatry.

Psychiatrists, eye care professionals and patients need
to be aware of any associated medication-induced adverse
effect such as dry eye. Clinicians should try to use the
lowest dose possible to achieve the desired therapeutic
effect. Early prevention and intervention can avoid of
ocular adverse effects. Eyedrops, called artificia tears,
can be used to help make the eye feel moister. Lifestyle
changes, especialy avoiding cigarette smoke and air
pollution and other things that irritate the eyes, can be
helpful. Humidifying the air at home or at work may ease
dry eye symptoms. For some individuals, a procedure to
block tear drainage may increase the amount of tears that
stay in the eye.

Acknowledgements
We would like to appreciate all the participants who gave
their time to take part in our study.

Authors’ Contributions
All authors had equal role in design, work, statistical
analysis and manuscript writing.

Conflict of Interest
The authors declare no conflict of interest.
Funding/Support

Shahid Beheshti University of Medical Sciences.
E-mail: pdibaj@gmail.com

*Corresponding author at: Department of Psychiatry, Faculty of
Rehabilitation Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

87



Zahedan JRes Med Sci 2014 Sep; 16(9): 86-88

References

1

2.

88

Torpy M, Lynm C, Golub RM. Dry eye. JAMA 2012;
308(6): 632.

Richa S, Yazbek JC. Ocular adverse effects of common
psychotropic agents: A review. CNS Drugs 2010; 24(6):
501-526.

Report of the Epidemiology Subcommittee of the
International Dry Eye Workshop. The epidemiology of dry
eye disease. Ocul Surf 2007; 5(2): 93-107.

Gador A, Feuer W, Lee DJ, et al. Prevalence and risk
factors of dry eye syndrome in a United States veterans
affairs population. Am J Ophthalmol 2011; 152(3): 377-
384.

Ben-Aryeh H, Naon H, Horovitz G, et a. Sdlivary and
lacrimal secretions in patients on lithium therapy. J
Psychiatr Res 1984; 18(3): 299-306.

Frauenfelder FT, Frauenfelder FW, Jefferson JW. The
effects of lithium on the human visua system (Journal of
Toxicology). New York: Marcel Dekker Press; 1992: 97-
163.

Sadocks BJ, Sadock VA. Synopsis of psychiatry. 10" ed.
Philadelphia: Lippincott Williams &Wilkins, 2007: 527-
568.

Lee JH, Kee CW. The significant of tear film breakup time
in the diagnosis of dry eye syndrome. Kor J Ophthalmol
1988; 2: 69-71.

10.

11

12.

13.

14.

15.

Abelson M, Oudler G, Nally L. Alternate reference values
for tear film break-up time in normal and dry eye
populations. Adv Exp Med Biol 2002; 506(Pt B): 1121-
1125.

Nichols JJ, Nichols KK, Puent B, et al. Evaluation of tear
film interference patterns and measures of tear break-up
time. Optom Vis Sci 2002; 79(6): 363-9

Patel S, Virhia SK, Farrell P. Stability of the precorneal
tear film in Chinese, African, Indian, and Caucasian eyes.
Optom Vis Sci 1995; 72(12): 911-5.

Sukul RR, Sukula M, Nagpal G. Tear film break up time
in norma Indian subjects. Indian J Ophthamol 1983;
31(4): 326.

Al-Abdulmunem MA. Tear film break-up time in normal
Saudi Arabian subjects. Int Contact Lens Clin 1997; 24(4):
145-147.

Goldman M, Schultz-Ross RA. Adverse ocular effects of
anticonvulsants. Psychosomatics 1993; 34(2): 154-158
Dibagjnia P, Mohammadinia M, Moghadasin M and
Aghazade-Amiri M. Tear film break-up time in bipolar
disorder. Iran J Psychiatr 2012; 7(4): 191-193.

Please cite this article as: Dibajnia P, Akhgary M, Aghazade-Amiri M, Keikhayfarzaneh MM. Tear film break-up time: comparison between
patients using antipsychotic drugs and healthy individuals. Zahedan J Res Med Sci. 2014; 16(9): 86-88.




