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A R T I C L E  I N F O              

INTRODUCTION 
 

Safety goggles and face shields are personal protective 
equipment. Safety goggles are protective eye wears used in 
various fields such as chemistry laboratories, woodworking, 
swimming, and PPE kits. The material used to manufacture the 
goggles should be unbreakable, highly transparent and 
hypoallergic. Face shields are also personal protective 
equipment which aims to protect the wearer’s e
hazardous substances like road debris, chemical splashes, 
infectious materials, flying objects etc. There are various types 
of safety goggles and face shields available according to one’s 
profession. A study showed that the use of surgical 
the entire whole day decreases TBUT and increases dry eye 
symptoms [1]. In Feb 2020, a report raised the issue that the 
ocular surface maybe a potential target for SARS COV
invasion. Although a small number of Covid
conjunctivitis [2]. Health care providers must use eye protection 
to avoid the incidence of infection, thus there has been an 
increased usage of safety goggles and face shields among 
doctors, nurses, health care providers etc. In April 2020, a 
study was conducted to check the effect of swimming goggles 
on NIBUT in a laboratory setting. The study concluded that 
there was decreased NITBUT among the subjects after the 
usage of swimming goggles [3]. As safety goggles also have the 
same profile as the swimming google, safety google may also 
cause changes in tear film parameters. . Leaving aside the 
personal characteristics and lifestyle habits as factors 
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             A B S T R A C T  
 

 

Background and objectives: The purpose of our study was to determine the effect and 
compare the changes between safety goggles and face shields on tear film parameters.
Methods: The total sample size of our project was 60, which were 
between two groups of 30 subjects each, group 1 being safety goggles and group 2 of face 
shields. Baseline measurement of NITBUT and TMH using tearscope was taken and then 
subjects of group 1 were asked to wear safety goggles for 1 hour and group 2 subjects were 
asked to wear face shields for 1 hour and measurements of NITBUT and TMH were taken 
again. 
Results: TMH and NIBUT mean baseline for both eyes were found to be significantly 
decreased post use of Safety goggles and Face shield from baseline values (p <0.001).TMH 
and NIBUT parameters were more effected inthe safety goggle group.
Conclusion: Both safety goggles and face shields have shown a significant decrease in 
values of tear film parameters. In comparison, safety goggles have a greater effect than 
face shields. 
 
 
 
 

Safety goggles and face shields are personal protective 
equipment. Safety goggles are protective eye wears used in 

s chemistry laboratories, woodworking, 
swimming, and PPE kits. The material used to manufacture the 
goggles should be unbreakable, highly transparent and 
hypoallergic. Face shields are also personal protective 
equipment which aims to protect the wearer’s entire face from 
hazardous substances like road debris, chemical splashes, 
infectious materials, flying objects etc. There are various types 
of safety goggles and face shields available according to one’s 
profession. A study showed that the use of surgical masks for 
the entire whole day decreases TBUT and increases dry eye 

. In Feb 2020, a report raised the issue that the 
ocular surface maybe a potential target for SARS COV-2 
invasion. Although a small number of Covid-19 patients have 

. Health care providers must use eye protection 
to avoid the incidence of infection, thus there has been an 
increased usage of safety goggles and face shields among 
doctors, nurses, health care providers etc. In April 2020, a 

check the effect of swimming goggles 
on NIBUT in a laboratory setting. The study concluded that 
there was decreased NITBUT among the subjects after the 

. As safety goggles also have the 
ty google may also 

cause changes in tear film parameters. . Leaving aside the 
personal characteristics and lifestyle habits as factors 

associated with DED [10], the NITBUT has demonstrated to be 
altered by multiple causes, such as wearing contact lenses, 
computer work adverse environmental conditions (low 
humidity, air conditioning, pollution), the medication used or 
refractive or cataract surgery among others
any protective eyewear combined can further increase effect to 
tear film, it is necessary to evaluate what is the effect of these 
protective eye wears on tear films. So, our study aims to 
evaluate on the effects of safety goggles and face shields 
without the mask on the tear film and check whether it can 
affect the NITBUT and TMH of the tear film.
 

NITBUT is a non-invasive method to evaluate tear film break
up time which is an important diagnostic element for dry eye 
check-ups. In the TBUT test the presence of fluorescein in 
tears may stimulate reflex tearing and give a false resul
overcome this limitation, we use non
Tear meniscus is a thin strip of tear fluid with concave outer 
surface at the upper and lower margins. It contains more of 
exposed tear volume [23]. The absence of tear meniscus height 
is an indication of dry eye [8]. In our study, we have used an 
instrument Tearscope to analyse the tear film.
 

MATERIALS AND METHODS
 

The study was conducted at Nethradhama School of 
Optometry, in association with Nethradhama Super 
Eye Hospital. A total of 60 subjects were enrolled in the study. 
All subjects underwent full ophthalmic evaluation. The 
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The purpose of our study was to determine the effect and 
compare the changes between safety goggles and face shields on tear film parameters. 

mple size of our project was 60, which were equally distributed 
between two groups of 30 subjects each, group 1 being safety goggles and group 2 of face 
shields. Baseline measurement of NITBUT and TMH using tearscope was taken and then 

were asked to wear safety goggles for 1 hour and group 2 subjects were 
asked to wear face shields for 1 hour and measurements of NITBUT and TMH were taken 

TMH and NIBUT mean baseline for both eyes were found to be significantly 
st use of Safety goggles and Face shield from baseline values (p <0.001).TMH 

and NIBUT parameters were more effected inthe safety goggle group. 
Both safety goggles and face shields have shown a significant decrease in 

ters. In comparison, safety goggles have a greater effect than 

, the NITBUT has demonstrated to be 
altered by multiple causes, such as wearing contact lenses, 
computer work adverse environmental conditions (low 
humidity, air conditioning, pollution), the medication used or 
refractive or cataract surgery among others [4-14]. Facemask and 
any protective eyewear combined can further increase effect to 

is necessary to evaluate what is the effect of these 
protective eye wears on tear films. So, our study aims to 
evaluate on the effects of safety goggles and face shields 
without the mask on the tear film and check whether it can 

of the tear film. 

invasive method to evaluate tear film break-
up time which is an important diagnostic element for dry eye 

ups. In the TBUT test the presence of fluorescein in 
tears may stimulate reflex tearing and give a false result. To 
overcome this limitation, we use non-invasive procedure [20-22]. 
Tear meniscus is a thin strip of tear fluid with concave outer 
surface at the upper and lower margins. It contains more of 

. The absence of tear meniscus height 
. In our study, we have used an 

instrument Tearscope to analyse the tear film. 

MATERIALS AND METHODS 

The study was conducted at Nethradhama School of 
Optometry, in association with Nethradhama Super Speciality 
Eye Hospital. A total of 60 subjects were enrolled in the study. 
All subjects underwent full ophthalmic evaluation. The 
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subjects enrolled in this study accomplished the following 
inclusion criteria: (a) No dry eye disease, (b) free from a ocular 
or systemic disease, (c) not under any ocular or systemic 
medications, (d) subjects should not be using any artificial 
tears, warm compressors or lid hygienic products, (e) contact 
lens wearers and (f) low grade Myopes (-0.25D to -
2.75Dsph).Each subjects were informed about the study 
purpose and procedure, and written consent was obtained. 
Subjects were randomly equally distributed between two 
groups of 30 subjects, group 1 being safety goggles and group 
2 of face shields. The subjects were asked to sit without 
surgical masks for 2 hours to eliminate the effect of the mask 
on tear film. After 2 hours, baseline measurement of NITBUT 
and TMH was taken. Group 1 subjects were asked to wear 
safety goggles and Group 2 subjects were asked to wear face 
shields for 1 hour. After 1 hour, the post readings of NITBUT 
and TMH were recorded using the Tearscope. 
 

Statistical Analysis 
 

All the statistical analysis were carried out with SPSS PC 
software version 25.O. Test for normality for our sample was 
performed using the Kolmogorov Smirnov test as our sample 
size was more than 50. For comparison between two related 
sample groups, we have used paired t test and for comparison 
between two groups unrelated sample, we have used an 
independent t-test. A pvalue less than 0.05 was taken as 
statistically significant. 
 

RESULTS 
 

A Total sample size of 60 subjects were enrolled in the study 
(N=30 in each group) (group 1 – safety goggles, group 2 – face 
shields) with mean age of 21.65(1.71) years (Range 18-30 
years). 
 
 
 
 
 
 

Table 1 shows the mean baseline of NITBUT for OD and OS 
was found to be 12.15 (2.21) seconds and 12.02 (2.26) seconds 
respectively and post-safety goggles after 1hour which 
significantly decreased to 9.87 (1.05) seconds and 9.75 (1.09) 
seconds for RE and LE respectively (pvalue <0.001). 
 
 
 
 
 
 
Table 2 shows the mean baseline value of TMH for OD and 
OS was found to be 0.28 (0.05) millimetres and 0.28 (0.05) 
millimetres respectively and post safety goggles after 1hour 
which significantly decreased to 0.20 (0.03) millimetres and 
0.19 (0.03) millimetres for RE and LE respectively (pvalue 
<0.001). 
 
 
 
 
 
 
 

Table 3 shows mean baseline of NITBUT for OD and OS was 
found to be 11.99 (1.70) seconds and 11.98 (1.74) seconds 

respectively which significantly decreased (pvalue <0.001) to 
10.64 (1.14) seconds and 10.79 (1.31) seconds for RE and LE 
respectively, post usage of face shields for 1hour. 
 
 
 
 
 
 
 

Table 4 shows mean baseline of TMH for OD and OS was 
found to be 0.29 (0.05) millimetres and 0.28 (0.05) millimetres 
respectively which significantly decreased (pvalue <0.001) to 
0.20 (0.03) millimetres and 0.21(0.03) millimetres for RE and 
LE respectively after the usage of face shield for 1 hour. 
 
 
 
 
 
 

Table 5 shows mean post-reading of NIBUT for RE was found 
to be 9.9 (1.05) seconds and 10.6 (1.14) seconds, for safety 
goggles and face shields respectively showing a significant 
difference (p value = 0.009) in the comparison. For LE the 
mean NITBUT reading was found to be 9.8 (1.09) seconds and 
10.8 (1.31) seconds for safety goggles and face shields 
respectively showing a significant difference (p value =0.002) 
in comparison between these two equipment’s. 
 
 
 
 
 
 
Table 6 shows the mean post reading of TMH for RE was 
found to be 0.21 (0.04) millimetres and 0.22 (0.03) 
millimetres, for safety goggles and face shields respectively 
showing no significant difference (p value = 0.85) in the 
comparison. For LE the mean NITBUT reading was found to 
be 0.19 (0.04) millimetres and 0.21 (0.03) millimetres for 
safety goggles and face shields respectively showing no 
significant difference (p value =0.13) in comparison between 
these two equipment’s. 
 

DISCUSSION 
 

In our study, the effect of safety goggles on NITBUT and 
TMH has seen a significant decrease in value post usage. A 
similar study by Jesus Vera et al in the year 2020 shows a 
decrease in NITBUT post swimming goggle usage. [3] Our 
study has also shown a significant decrease in NITBUT and 
TMH post face shield use. In comparison between safety 
goggles and face shield, safety goggles affected NITBUT to a 
greater extent than face shields. In addition, our data revealed 
that safety goggles and face shield wear can cause tear film 
disruption. Previous research has argued that the impact of 
swimming goggles wear on different ocular parameters is due 
to the tension transmitted by the goggle headband which 
compresses orbital tissue and vasculature [15,16]. Evidence 
suggests that the major causes of an increased instability may 
be related to the quality of the “tear binding surface” and the 
efficacy of the eyelids during blinking.[17] the compression 
elicited by the swimming goggles headband on the eyelid and 

Table 1 Pre and Post SG changes in Mean (SD) NITBUT 
for OD and OS 

 

 PRE NIBUT (sec) POST NIBUT (sec) p value 
OD 12.15 (2.21) 9.87 (1.05) 0.001* 
OS 12.01(2.26) 9.75 (1.09) 0.001* 

 

Table 2 Pre and Post SG changes in Mean (SD) TMH for 
OD and OS 

 

 PRE TMH (mm) POST TMH (mm) p value 
OD 0.28(0.05) 0.20 (0.03) 0.001* 
OS 0.28 (0.05) 0.19 (0.03) 0.001* 

 

Table 4 Pre and Post FS changes in Mean (SD) TMH in 
OD and OS 

 

 PRE TMH (mm) 
POST TMH 

(mm) 
p value 

OD 0.29(0.05) 0.22 (0.03) 0.001* 
OS 0.28(0.05) 0.21 (0.03) 0.001* 

 

Table 5 Mean (SD) NIBUT Post Mean SG and FS in OD 
and OS 

 

 SG NIBUT (sec) FS NIBUT (sec) p value 
OD 9.9 (1.05) 10.6 (1.14) 0.009* 
OS 9.8 (1.09) 10.8 (1.31) 0.002* 

 

Table 6 Mean (SD) TMH Post Mean SG and FS in OD 
and OS 

 

 SG TMH (mm) FS TMH (mm) p value 
OD 0.21 (0.04) 0.22 (0.03) 0.85 
OS 0.19 (0.04) 0.21 (0.03) 0.13 

 

Table 3 Pre and Post FS changes in Mean (SD) NITBUT 
in OD and OS 

 

 PRE NIBUT (sec) POST NIBUT (sec) p value 
OD 11.99(1.70) 10.64(1.14) 0.001* 
OS 11.98(1.74) 10.79(1.31) 0.001* 
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orbit could affect the blinking pattern, inducing an increased 
surface tension and higher evaporation and de-wetting.[18] 

 

It has been hypothesized the exhaled carbon dioxide has a 
temperature of 36-37° C which escapes through the upper gap 
of mask which affects the tear film stability by evaporating the 
tear film[19]. A similar hypothesis could be considered in the 
face shield as it creates a closed environment for the user from 
the head to the chin in which the carbon dioxide being trapped 
can lead to increase evaporation of tear film. Additionally, it is 
plausible to expect that safety goggles and face shield wear 
could cause a mechanical effect on the ocular structures, which 
may affect, tear production or drainage. There should be a 
study which can explain more about the possible causes for the 
changes in tear film parameters due to safety goggles and face 
shields. There are no previous studies on safety goggles and 
face shields that have investigated the ocular physiology 
responses, and thus the lack of previous evidence does not 
allow us to formulate any hypothesis in this regard. 
 

CONCLUSION 
 

Safety goggles and face shields have been recently used by 
many healthcare workers and professionals. These 
equipment’s can lead to decreased NITBUT and TMH values 
leading to tear film disruption and on the comparison, safety 
goggles effects more than face shields. Eye practitioners have 
to keep in mind that the use of these equipment’s can cause a 
decrease tear film quality and quantity both which may cause 
ocular surface dryness.  
 

Conflict of Interest 
 

The authors declare that they don’t have any conflict of 
interests. 
 

References 
 

1. Esen Baris, M., Guven Yilmaz, S., & Palamar, M. 
(2022). Impact of prolonged face mask wearing on tear 
break-up time and dry eye symptoms in health care 
professionals. International ophthalmology, 1–4. 
Advance online publication. 
https://doi.org/10.1007/s10792-022-02213-9. 

2. The Lancet (2020). COVID-19: protecting health-care 
workers. Lancet (London, England), 395(10228), 922. 
https://doi.org/10.1016/S0140-6736(20)30644-9. 

3. Vera, J., Redondo, B., Molina, R., & Jiménez, R. (2022). 
Effects of wearing swimming goggles on non-invasive 
tear break-up time in a laboratory setting. Journal of 
optometry, 15(2), 154–159. 
https://doi.org/10.1016/j.optom.2020.09.003. 

4. Wolkoff P. (2010). Ocular discomfort by environmental 
and personal risk factors altering the precorneal tear 
film. Toxicology letters, 199(3), 203–212. 
https://doi.org/10.1016/j.toxlet.2010.09.001 

5. Jaiswal, S., Asper, L., Long, J., Lee, A., Harrison, K., & 
Golebiowski, B. (2019). Ocular and visual discomfort 
associated with smartphones, tablets and computers: 
what we do and do not know. Clinical & experimental 
optometry, 102(5), 463–477. 
https://doi.org/10.1111/cxo.12851 

6. Jansen, M. E., Begley, C. G., Himebaugh, N. H., & Port, 
N. L. (2010). Effect of contact lens wear and a near task 
on tear film break-up. Optometry and vision science : 
official publication of the American Academy of 

Optometry, 87(5), 350–357. 
https://doi.org/10.1097/OPX.0b013e3181d951df 

7. Maïssa, C., & Guillon, M. (2010). Tear film dynamics 
and lipid layer characteristics--effect of age and 
gender. Contact lens & anterior eye : the journal of the 
British Contact Lens Association, 33(4), 176–182. 
https://doi.org/10.1016/j.clae.2010.02.003 

8. Maïssa, C., & Guillon, M. (2010). Tear film dynamics 
and lipid layer characteristics--effect of age and 
gender. Contact lens & anterior eye : the journal of the 
British Contact Lens Association, 33(4), 176–182. 
https://doi.org/10.1016/j.clae.2010.02.003 

9. Cardona, G., García, C., Serés, C., Vilaseca, M., & 
Gispets, J. (2011). Blink rate, blink amplitude, and tear 
film integrity during dynamic visual display terminal 
tasks. Current eye research, 36(3), 190–197. 
https://doi.org/10.3109/02713683.2010.544442 

10. Jung, S. J., Mehta, J. S., & Tong, L. (2018). Effects of 
environment pollution on the ocular surface. The ocular 
surface, 16(2), 198–205. 
https://doi.org/10.1016/j.jtos.2018.03.001 

11. Abusharha, A. A., & Pearce, E. I. (2013). The effect of 
low humidity on the human tear film. Cornea, 32(4), 
429–434. 
https://doi.org/10.1097/ICO.0b013e31826671ab 

12. Fraunfelder, F. T., Sciubba, J. J., & Mathers, W. D. 
(2012). The role of medications in causing dry 
eye. Journal of ophthalmology, 2012, 285851. 
https://doi.org/10.1155/2012/285851 

13. Fraunfelder, F. T., Sciubba, J. J., & Mathers, W. D. 
(2012). The role of medications in causing dry 
eye. Journal of ophthalmology, 2012, 285851. 
https://doi.org/10.1155/2012/285851 

14. Li, X. M., Hu, L., Hu, J., & Wang, W. (2007). 
Investigation of dry eye disease and analysis of the 
pathogenic factors in patients after cataract 
surgery. Cornea, 26(9 Suppl 1), S16–S20. 
https://doi.org/10.1097/ICO.0b013e31812f67ca 

15. Morgan, W. H., Cunneen, T. S., Balaratnasingam, C., & 
Yu, D. Y. (2008). Wearing swimming goggles can 
elevate intraocular pressure. The British journal of 
ophthalmology, 92(9), 1218–1221. 
https://doi.org/10.1136/bjo.2007.136754 

16. Read, S. A., Collins, M. J., Annis-Brown, T., Hayward, 
N. M., Lillyman, K., Sherwin, D., & Stockall, P. (2011). 
The short-term influence of elevated intraocular pressure 
on axial length. Ophthalmic & physiological optics : the 
journal of the British College of Ophthalmic Opticians 
(Optometrists), 31(4), 398–403. 
https://doi.org/10.1111/j.1475-1313.2011.00845.x 

17. Patel, S., Boyd, K. E., & Burns, J. (2000). Age, stability 
of the precorneal tear film and the refractive index of 
tears. Contact lens & anterior eye : the journal of the 
British Contact Lens Association, 23(2), 44–47. 
https://doi.org/10.1016/s1367-0484(00)80024-7 

18. Nichols, J. J., Mitchell, G. L., & King-Smith, P. E. 
(2005). Thinning rate of the precorneal and prelens tear 
films. Investigative ophthalmology & visual 
science, 46(7), 2353–2361. 
https://doi.org/10.1167/iovs.05-0094 

19. Arriola-Villalobos, P., Burgos-Blasco, B., Vidal-
Villegas, B., Oribio-Quinto, C., Ariño-Gutiérrez, M., 
Diaz-Valle, D., & Benitez-Del-Castillo, J. M. (2021). 



Effect of Safety Goggles And Face Shields on Tear Parameters 
 

 

1277 

Effect of Face Mask on Tear Film Stability in Eyes With 
Moderate-to-Severe Dry Eye Disease. Cornea, 40(10), 
1336–1339. 
https://doi.org/10.1097/ICO.0000000000002734 

20. Savini, G., Prabhawasat, P., Kojima, T., Grueterich, M., 
Espana, E., & Goto, E. (2008). The challenge of dry eye 
diagnosis. Clinical ophthalmology (Auckland, N.Z.), 2(1), 
31–55. https://doi.org/10.2147/opth.s1496 

21. Johnson, M. E., & Murphy, P. J. (2005). The Effect of 
instilled fluorescein solution volume on the values and 
repeatability of TBUT measurements. Cornea, 24(7), 
811–817. 
https://doi.org/10.1097/01.ico.0000154378.67495.40 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Lan, W., Lin, L., Yang, X., & Yu, M. (2014). Automatic 
noninvasive tear breakup time (TBUT) and conventional 
fluorescent TBUT. Optometry and vision science: official 
publication of the American Academy of 
Optometry, 91(12), 1412–1418. 
https://doi.org/10.1097/OPX.0000000000000418 

23. Mainstone, J. C., Bruce, A. S., & Golding, T. R. (1996). 
Tear meniscus measurement in the diagnosis of dry 
eye. Current eye research, 15(6), 653–661. 
https://doi.org/10.3109/02713689609008906 
 

 

How to cite this article:  
 

Jinesh Jain et al (2022) 'Effect of Safety Goggles and Face Shields on Tear Parameters', International Journal of Current 
Advanced Research, 11(07), pp. 1274-1277. DOI: http://dx.doi.org/10.24327/ijcar.2022. 1277.0284 
 

******* 


