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Abstract

Objective: To assess the tear film parameters in breastfeeding women.

Method: The observational study was conducted at the College of Applied Medical Sciences, Riyadh, Saudi Arabia, from
December 15, 2021, to February 12, 2022, and comprised healthy women aged 18-40 years who had no ocular diseases.
Breastfeeding women were in group A and non-breastfeeding women formed the control group B. Ocular surface disease
index, phenol red thread, and tear ferning tests were used in that order to assess the tear film for all the subjects. A gap of
5 minutes was allowed between phenol red thread and tear ferning tests. Data was analysed using SPSS, version 22.
Results: Of the 50 subjects, 25(50%) were in group A with mean age 30.4+5.9 years having a mean breastfeeding period
of 5.4+5.0 months. The remaining 25(50%) women were in group B with mean age 28.5+2.1 years. Significant differences
were found between the groups for ocular surface disease index, phenol red thread, and tear ferning (p<0.05). Significant
moderate correlation was found between tear ferning grades and breastfeeding duration (p<0.05).

Conclusion: Breastfeeding was found to increase dry eye symptoms in women.
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Introduction

Dry eye is common among adults and has a high
prevalence (5-50%)." Dry eye results mainly from either
increased evaporation or insufficient production of tears.2
Dry eye has an impact on the quality of life. The vision of
adults has a serious impact on both society and economy
due to the high cost of medications, and the decrease in
individuals’ productivity due to visual disorders.3 It causes
inflammation, redness, instability and hyperosmolarity in
the tear film.4 Dry eye symptoms could vary based on the
conditions of the weather, such as sunshine, humidity,
winds and dust.> Lacrimal gland dysfunction leads to
changes in tear fluid composition and instability in the tear
film.6 These changes cause an increase in the osmolarity of
tears, along with inflammation and irritation of the ocular
surface. Besides, dysfunction in the meibomian glands
leads to a disturbance in the lipid layer, causing excessive
evaporation of tears.6 The symptoms of dry eye include
burning, itching, pain, a sandy feeling, increased blinking,
and foreign body sensation.6

The methods used to define and diagnose dry eye involve
questionnaires to detect the symptoms and a slit lamp to
investigate the surface of the tear film.” Various tests are
used to assess eye dryness.8 The ocular surface disease
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index (OSDI) is used as a subjective tool to evaluate
common symptoms of dry eye over a certain period in
clinical trials.® The non-invasive breakup time test is a
common method to diagnose dry eye which assesses tear
film stability.’0 The tear film integrity and abnormalities in
the cornea and conjunctiva can be assessed using rose
bengal and fluorescein.’™ The tear flow is measured using
tear meniscus, Schirmer and phenol red thread (PRT)
tests.’2 In addition, tear ferning (TF) test and others are
used to detect the dryness of the eye.13 The TF test is
repeatable and reliable in detecting dry eye.14

Women suffer hormonal changes during pregnancy;'s for
example, the secretion of progesterone and oestrogen
increases significantly. Therefore, pregnancy has been
established as a risk factor for dry eye.6 In addition, the
hormonal changes that occur during the menstrual cycle
can cause symptoms of dry eye.'7 After birth, these
hormones decrease dramatically, leading to changes in tear
film. The breastfeeding effect on the tear film of women has
never been studied. The current study was planned to fill
the gap by assessing the effect of breastfeeding on the tear
film of lactating mothers.

Subjects and Methods

The observational study was conducted at the College of
Applied Medical Sciences, Riyadh, Saudi Arabia, from
December 15, 2021, to February 12, 2022. After approval
from the ethics review board of King Saud University,
Riyadh, the sample was raised from among those visiting
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the female clinics. Those included were healthy women
aged 18-40 years who had no ocular diseases with OSDI
score <13. Breastfeeding women were in group A and non-
breastfeeding women formed the control group B. Those
excluded were women wearing contact lens, diabetics,
smokers and women with high cholesterol (>4mmol/L),
high body mass index (BMI) (=25 kg/m?2), and high
refractive power. In addition, pregnant women and those
in their menstrual cycle, three days before and three days
after the periods were denied participation since thereis a
change in hormonal level in that phase.’s A slit-lamp
examination was used to check abnormalities. The tests
used in that order were OSDI, PRT and TF in which 5
minutes were given between the tests. The same examiner
assessed the right eye of the subjects after taking written
informed consent.

For OSDI, the degree of dryness was categorised as normal
(0-12), mild (13-22), moderate (23-32), and severe (33-100).°

The PRT test involved the use of a cotton thread that
contained a potential of hydrogen (pH) indicator. The
thread (3mm bent end) was placed and left for 15 seconds
in the lower fornix. The thread changed colour when
wetted with tears. The PRT thread was removed, and the
length of the red portion was measured. Dry eye was
diagnosed if the length of the red thread was <10mm.12

A glass capillary tube (10pL) was used to collect a tear
sample (1uL) from the lower meniscus of the subjects'right
eyes. The tears were dropped on a microscopic slide and
left for 10 minutes to dry at a temperature of 23°C and with
a humidity of 15%. The ferns produced were inspected
using a digital microscope with a magnification power of
10x.The TF patterns of dried tears were graded.'8

Data was analysed using SPSS, version 22. Normality of data
was checked using Kolmogorov-Smirnov test, and Mann-
Whitney U test was used to compare data between the
groups. The associations between parameters were tested
using Spearman’s rank correlation coefficient (r).19 P<0.05
was considered significant.

The sample size was determined as 25 with a confidence
level of 80% and a significance of 0.05.20

Results

Of the 50 subjects, 25(50%) were in group A with mean age
30.4+5.9 years having a mean breastfeeding period of
5.445.0 months. The remaining 25(50%) women were in
group B with mean age 28.5t2.1 years. Significant
differences were found between the groups for OSDI, PRT
and TF (p<0.05) (Table).

The duration of breastfeeding and age affected the tear
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film parameters. The median scores of OSDI, PRT and TF
were 10.0(interquartile range [IQR]: 7.5), 17.5(IQR: 8.0), and
1.3(IQR: 0.5), respectively, when the breastfeeding duration
was 1 month (14[56%] subjects aged 30.9+6.0 years). When
the breastfeeding duration was 10 months (6[24%]

Table-2: Mean age and median OSDI, PRT and TF values in study and control groups.

Parameter Study group (n=25)  Control group (n=25) p-value*
Mean Age (years) 304+59 285+2.1 0.675
0sDI 11.0 (14.0) 6.0(2.0) 0.010
PRT (mm) 23.0(9.0) 29.0 (4.5) <0.001
TF Grade 14(1.7) 0.8(0.4) <0.001

* Significant difference (Mann—Whitney U test; p<0.001); 0SDI: Ocular surface disease index,
PRT: Phenol red thread, TF: Tear ferning.
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Figure-1: Boxplots (a) for OSDI scores, (b) PRT scores and (c) TF grades in the study

and control groups.
0SDI: Ocular surface disease index, PRT: Phenol red thread, TF: Tear ferning.
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Figure-1: Representative TF patterns of tears collected from 4 breastfeeding women (a, b, cand d) and 4 non-breastfeeding women (e, f, g and h).
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subjects aged 27.5+2.5 years), the median scores of OSDI,
PRT and TF were 17.0(IQR: 26.4), 17.5(IQR: 11.0) and 2.4(IQR:
0.8), respectively. The differences were significant between
median OSDI and TF scores when the breastfeeding
duration varied from 1 month to 10 months (p<0.03).

Side-by-side boxplots for OSDI, PRT and TF scores in the
two groups showed significant differences (p<0.05) (Figure
1). The spaces between the tear ferns were very small in the
control group compared to the study group (Figure 2).

OSDlI score showed that 8(32%) breastfeeding women had
dry eyes and none of them had severe symptoms, while
3(12%) women experienced mild, 2(8%) moderate and
3(12%) showed severe dry eye symptoms. TF grades
suggested 10(40%) breastfeeding women had dry eyes (TF
grade >2). Only 3(12%) subjects in group A had dry eyes
based on the PRT measurements. The volume of tears was
at the normal level (=15mm) in 22(88%) breastfeeding
women. In the control group, none of the subjects showed
dry eye symptoms based on OSDI, PRT and TF scores. A
moderate correlation was observed between TF grades and
breastfeeding duration (r=0.510, p<0.001).

Discussion

The findings suggested an association between
breastfeeding and symptoms of dry eye. Hormonal
changes during pregnancy can lead to various
physiological changes and affect the eyes.21.22 Various
ocular changes take place during pregnancy because of
increased hormones, which include alterations in tear film
composition and thickness, cornea sensation and refractive
power.22 Dry eye has been reported to be common in
pregnant women.23 However, these changes are
temporary, not severe, and require no treatment. The
response of the intraocular pressure during pregnancy is
hypotensive, but changes in lacrimal gland function lead
to dry eye.2324 A previous study showed no significant
difference in pre- and post-partum intraocular pressure and
increased tear production.22 In addition, the change in
hormone concentration causes water retention, leading to
an increase in cornea curvature and thickness. However,
such a condition is temporary and clears itself after the
breastfeeding period.

A balance among hormones, such as testosterone and
oestrogen, leads to normal meibomian gland function.
Testosterone increases the development of the meibomian
gland. While oestrogen causes a decrease in the size and
secretion of the meibomian gland. During pregnancy and
breastfeeding, the secretion of testosterone and oestrogen
becomes irregular.25

Routine ocular check-up for breastfeeding women is
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recommended. Eye drops are safe during the breastfeeding
period to relieve the symptoms of dry eye.20 However,
some medications could cross the placenta, causing a risk
to the foetus. The exact mechanism by which eye drops
cause problems in breastfeeding women is complex and
not fully understood.26 The lowest effective dose of
ophthalmic medications should be given to breastfeeding
and pregnant women, and closing the eyes for a short
period (one to two minutes) after administration may help
in reducing systemic adsorption and drainage.2”

The limitations of the current study include a small sample
size, limited number of tests to detect dry eye, and the fact
that no hormones were measured. Also, the breastfeeding
period varied. Demographic variables and effect modifiers
were not addressed as the subjects were recruited from a
single location in a single city.

Future studies should target larger samples, and should
also assess tear film stability among breastfeeding women
using a combination of objective and subjective tests.

Conclusion

Breastfeeding led to a change in the volume and quality of
tears. A high prevalence of dry eyes was seen in
breastfeeding women. The tear volume and quality were
significantly lower in the breastfeeding group in
comparison with the control group. However, normal tear
secretion was observed in breastfeeding women.

Disclaimer: None.
Conflict of Interest: None.

Source of Funding: The Researchers Supporting Project
(No. RSP2023R404), King Saud University, Riyadh, Saudi
Arabia.

References

1. Stapleton F, Alves M, Bunya VY, Jalbert |, Lekhanont K, Malet F, et al.
TFOS DEWS Il Epidemiology Report. Ocul Surf 2017;15:334-65. doi:
10.1016/j.jtos.2017.05.003.

2. The definition and classification of dry eye disease: report of the
Definition and Classification Subcommittee of the International Dry
Eye WorkShop (2007). Ocul Surf 2007;5:75-92. doi: 10.1016/s1542-
0124(12)70081-2.

3. Marques AP, Ramke J, Cairns J, Butt T, Zhang JH, Muirhead D, et al.
Global economic productivity losses from vision impairment and
blindness. EClinicalMedicine 2021;35:e100852. doi:
10.1016/j.eclinm.2021.100852.

4. Wolffsohn JS, Arita R, Chalmers R, Djalilian A, Dogru M, Dumbleton
K, et al. TFOS DEWS Il Diagnostic Methodology report. Ocul Surf
2017;15:539-74. doi: 10.1016/j.jtos.2017.05.001.

5. van Setten G, Labetoulle M, Baudouin C, Rolando M. Evidence of
seasonality and effects of psychrometry in dry eye disease. Acta
Ophthalmol 2016;94:499-506. doi: 10.1111/a0s.12985.

6.  Bhavsar AS, Bhavsar SG, Jain SM. A review on recent advances in dry
eye: Pathogenesis and management. Oman J Ophthalmol 2011;4:50-

Open Access



2204

6. doi: 10.4103/0974-620X.83653.

Aragona P, Giannaccare G, Mencucci R, Rubino P, Cantera E, Rolando
M. Modern approach to the treatment of dry eye, a complex
multifactorial disease: a P...C.A.S.S.0. board review. Br J Ophthalmol
2021;105:446-53. doi: 10.1136/bjophthalmol-2019-315747.

Savini G, Prabhawasat P, Kojima T, Grueterich M, Espana E, Goto E.
The challenge of dry eye diagnosis. Clin Ophthalmol 2008;2:31-55.
doi: 10.2147/0opth.s1496.

Schiffman RM, Christianson MD, Jacobsen G, Hirsch JD, Reis BL.
Reliability and validity of the Ocular Surface Disease Index. Arch
Ophthalmol 2000;118:615-21. doi: 10.1001/archopht.118.5.615.
Guarnieri A, Carnero E, Bleau AM, Lépez de Aguileta Castafio N,
Llorente Ortega M, Moreno-Montariés J. Ocular surface analysis and
automatic non-invasive assessment of tear film breakup location,
extension and progression in patients with glaucoma. BMC
Ophthalmol 2020;20:12. doi: 10.1186/512886-019-1279-7.

Yokoi N, Komuro A. Non-invasive methods of assessing the tear film.
Exp Eye Res 2004;78:399-407. doi: 10.1016/j.exer.2003.09.020.
Masmali A, Algahtani TA, Alharbi A, EI-Hiti GA. Comparative study of
repeatability of phenol red thread test versus Schirmer test in normal
adults in Saudi Arabia. Eye Contact Lens 2014;40:127-31. doi:
10.1097/ICL.0000000000000025.

Masmali AM, Maeni YA, El-Hiti GA, Murphy PJ, Almubrad T.
Investigation of Ocular Tear Ferning in Controlled and Uncontrolled
Diabetic Subjects. Eye Contact Lens 2018;44(Suppl 2):570-5. doi:
10.1097/ICL.0000000000000419.

Alanazi MA, EI-Hiti GA, Al-Madani A, Fagehi R. Analysis of Tear Ferning
Patterns in Young Female Subjects with Refractive Errors. J
Ophthalmol 2021;2021:€9524143. doi: 10.1155/2021/9524143.
Kumar P, Magon N. Hormones in pregnancy. Niger Med J
2012;53:179-83. doi: 10.4103/0300-1652.107549.

Rizyal A, Shrestha B, Khadka A. Dry eye disease among pregnant
women at a tertiary care hospital in Kathmandu. Nepal Med Coll J
2020;22:146-52. doi: 10.3126/nmcj.v22i3.32640.

20.

21.

22.

23.

24,

25.

26.

27.

M.A. Alanazi, G.A.R. EI-Hiti, A.A. Alshamrani, et al.

Colorado LH, Edwards K, Dinh L, Ha S, Liu D, Luu A, et al. Associations
between the menstrual cycle, lifestyle factors and clinical assessment
of the ocular surface: a prospective observational study. BMC
Womens Health 2020;20:23. doi: 10.1186/512905-020-0894-z.
Masmali AM, Murphy PJ, Purslow C. Development of a new grading
scale for tear ferning. Cont Lens Anterior Eye 2014;37:178-84. doi:
10.1016/j.clae.2013.09.011.

Cohen J. Statistical Power Analysis for the Behavioral Sciences, 2nd
ed. Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.

Das S, Mitra K, Mandal M. Sample size calculation: Basic principles.
Indian J Anaesth 2016;60:652-6. doi: 10.4103/0019-5049.190621.
Marcos-Figueiredo P, Marcos-Figueiredo A, Menéres P, Braga J. Ocular
Changes During Pregnancy. Rev Bras Ginecol Obstet 2018;40:32-42.
doi: 10.1055/5-0037-1605366.

Shrinkhal, Agrawal A, Bahadur A, Singh A, Mittal SK, Mahesh M, et al.
Intraocular pressure and tear production changes in pregnant
women at term pregnancy and immediate post-partum: A pilot
study. J Family Med Prim Care 2020;9:5010-7. doi: 10.4103/jfmpc.
jfmpc_795_20.

Skare TL, Gehlen ML, Silveira DM, Uema MM. Lacrimal dysfunction
and pregnancy. Rev Bras Ginecol Obstet 2012;34:170-4. doi:
10.1590/s0100-72032012000400006.

Ding C, Lu M, Huang J. Changes of the ocular surface and aquaporins
in the lacrimal glands of rabbits during pregnancy. Mol Vis
2011;17:2847-55

Ding C, Chang N, Fong YC, Wang Y, Trousdale MD, Mircheff AK, et al.
Interacting influences of pregnancy and corneal injury on rabbit
lacrimal gland immunoarchitecture and function. Invest Ophthalmol
Vis Sci 2006;47:1368-75. doi: 10.1167/iovs.05-1034.

Ho JD, Hu CC, Lin HC. Antiglaucoma medications during pregnancy
and the risk of low birth weight: a population-based study. Br J
Ophthalmol 2009;93:1283-6. doi: 10.1136/bj0.2008.157123.

Chung CY, Kwok AK, Chung KL. Use of ophthalmic medications
during pregnancy. Hong Kong Med J 2004;10:191-5.

Open Access

J Pak Med Assoc



