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KEYWORDS Summary Background: Moebius syndrome (MoS), a rare congenital condition caused by the
Moebius Syndrome; underdevelopment of the sixth and seventh cranial nerves, presents with uni- or bilateral facial
Facial paralysis; paralysis and lateral gaze palsy. Those with MoS often have incomplete eyelid closure (la-
Eyelid closure; gophthalmos). This study aimed to investigate the experiences of individuals living with in-
Lagophthalmos complete eyelid closure due to MoS.

Methods: Participants shared their experiences in semi-structured open-ended focus groups
during the 2023 MoS Foundation Conference. Data were analyzed thematically using Nvivo. The
Terzis and Bruno scoring system was used to grade participant eyelid closure (range: 1 being no
eyelid closure with full scleral show to 5 being complete eyelid closure with no scleral show)
and blink (from 1 being no blink to 5 being synchronous and complete blink present). Marginal
reflex distances 1 and 2 (MRD1 and MRD2) were measured to grade for ptosis and lid retraction,
respectively.

Results: Fifteen participants participated in two focus groups, comprising adults (n = 12) and
adolescents (n = 3). All participants had lagophthalmos with some scleral show, ptosis, and lid
retraction. The median eyelid closure score was 3 (incomplete eye closure with 1/3 scleral
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showing). Five key themes were identified: social stigma and misunderstanding, daily life im-
pacts, seasonal exacerbations, different attitudes toward surgical intervention between adults
and adolescents, and a prevailing sense of self-acceptance regarding their condition.
Conclusion: Incomplete eyelid closure poses significant social challenges for individuals with
MoS, especially around social encounters. Our findings show the importance of developing
tailored communication tools to support those living with this facial difference.

© 2024 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights are reserved, including those for text and data mining, Al training, and

similar technologies.

Moebius syndrome (MoS) is a rare condition characterized by
the underdevelopment of the sixth and seventh cranial
nerves uni- or bilaterally."? Features include facial paralysis
and inability to abduct the eyes.? Most infants born with
MoS grow to adulthood and participate in meaningful life
experiences, including fulfilling careers.> However, in-
dividuals with MoS often have incomplete eyelid closure
(lagophthalmos), affecting ocular health.®” Normally, the
eyelids provide protection from the external environment
and ensures distribution of tears across the eye’s surface.®
Patients with lagophthalmos may develop keratitis, corneal
ulcers, perforation, and blindness.®

The eyes serve as a powerful tool for social interaction.
For example, gaze direction can be used to direct an ob-
server’s attention,’ and prolonged eye contact can indicate
intentions ranging from deceit'® to social interest'’ or even
physical attraction.'? However, with incomplete or absent
eyelid closure, individuals with MoS face serious challenges
in expressing their emotions, personality, or intent in social
settings. This can lead to misunderstandings or awkward
interactions, as their facial expressions may not align with
their feelings or intentions.

Because of the absence of qualitative studies on the
impact of lagophthalmos in MoS, we conducted a focus
group study with adults and teenagers to assess its effects
on daily activities, social interactions, and quality of life. A
better understanding of social concerns and ways of coping
with lagophthalmos would support improvement in patient-
centered care in this population.

Methods and procedure
Participant recruitment and initial screening

This study was approved by Indiana University’s Institutional
Review Board. Participants were recruited through the 2023
Moebius Syndrome Foundation (MSF) conference. Before the
conference, registered attendees received a recruitment
email/e-letter containing a link to the REDCap'*'* consent
form and screening questionnaire. Inclusion criteria for the
focus group were age 12 years and above, diagnosed with
MoS, experiencing challenges with eyelid closure, no prior
eyelid surgery, and the ability to hold a conversation in
English. The screening questionnaire assessed the ocular
symptoms including incomplete eyelid closure, redness,
dryness, soreness, pain, decreased vision, eyes open during
sleep, and decreased eye sensation.
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Focus group

Two focus groups were held at the 2023 MSF conference:
one with three adolescents (aged 12-17 years) and another
with 12 adults (aged 18+ years). Chilando Mulenga (CM)
moderated the discussions, assisted by Mario Henriquez
(MH), both of whom do not have MoS. Ten open-ended
questions, based on literature review and refined through
consultation with qualitative research experts, guided dis-
cussions on when participants first noticed eyelid closure
difficulties, impacts on social interactions and daily activ-
ities, treatments used, and desire for treatment to correct
eyelid closure. Each discussion was video recorded and
lasted 90 min. After the conference, we extended an in-
vitation to an additional focus group for the adolescent
group; however, after 2 months we ended enrollment be-
cause no additional adolescents registered.

Eyelid closure assessment

Videos of gentle and forced eyelid closure were taken be-
fore the focus group. They were instructed to close their
eyes “as if falling asleep” for gentle closure and “as hard as
possible” for forced closure. Using the Terzis and Bruno
scoring system,'® gentle, forced eyelid closure, and blink of
each participant was graded by Charline Boente (CB), a
board-certified ophthalmologist. The videos were also used
to measure the space between the upper and lower eyelids
in the resting and closed positions. CB assessed eyelid ptosis
and lower eyelid retraction by measuring marginal reflex
distance 1 (MRD1) and marginal reflex distance 2 (MRD2),
respectively.

Still images of gentle and forced eyelid closure were
analyzed using ImageJ,’ and data were compiled in
GraphPad Prism version 10.1.2 for Windows, (GraphPad
Software, Boston, Massachusetts USA, www.graphpad.com).
A 10-mm scale bar, placed below the patient’s left eye, was
used to standardize the measurements. The scleral area
visible between the upper and lower eyelids was measured
bilaterally in a resting open state by tracing along the eyelid
borders where they met the sclera. This was repeated to
measure the exposed scleral area for gentle and forced
closure. Blink ratio was calculated using a modified version
of Terzis et al.,"” substituting visible scleral area for inter-
eyelid distance (Figure 1). Data are expressed as percent
closure of the eyelid relative to the participant’s natural
open state.
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Figure 1  Eyelid boundaries were traced from participant vi-
deos at open state and closure. Eyelid closure (%) was calcu-
lated as the difference relative to open state area.

Qualitative data analysis

The focus group discussion was transcribed verbatim and ana-
lyzed using inductive thematic analysis to identify codes and
themes.'® A coding framework, based on the interview guide,
included codes such as primary concerns, social interactions,
symptoms, treatments, impact on appearance, life activities,
and desired outcomes. Three members of the research team
(Chilando Mulenga, Miguel Jorge, and Khoa Tran) independently
reviewed the transcripts four times to code according to the
framework and to identify new emergent codes. Lumivero
NVivo (version 14) Denver CO was used for coding and analysis.
A codebook was created through consensus discussions, and
codes were collated into themes. Kathleen Bogart (KB), an
expert in qualitative research on MoS, reviewed and provided
feedback on the codes and themes.

Results

Focus group characteristics

Fifteen participants joined our focus groups: 12 adults and 3
adolescents. Adults had a median age of 30 years (range:
19-66 years), while adolescents had a median age of 12
years (range: 12-17 years). The most commonly reported
symptoms were dry eyes (11/15 or 73%), eye soreness/pain
(7/15 or 47%), decreased vision (7/15 or 46%), and eyes
remaining open during sleep (7/15 or 47%). Ten out of 15
(66%) reported two or more symptoms. Additional char-
acteristics are presented in Table 1. All participants re-
ported difficulty with eyelid closure.

Eyelid closure and blink measurements

All participants exhibited lagophthalmos (Figure 2). In
adults, during gentle closure, the average eyelid closure
was approximately 45% in the left eye and 49% in the right
eye, with 55% and 51% of the sclera exposed, respectively.
With forced closure, there was a slight improvement of
approximately 52% in the left eye and 57% in the right eye,
leaving 48% and 43% of the sclera exposed, respectively
(Figure 3).
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Table 1 Demographic characteristics and ocular symp-
toms of the study participants.

Variables Adults Adolescents N=3
N=12

Demographic:

Gender
Female 8 (66.7%) 1 (33.3%)
Male 4 (33.3%) 2 (66.2%)
Average 35.083 13.666
Median 30 12
Range 19-66 12-17

Ethnicity
Non-Hispanic Caucasian 12 (100%) 2 (66.2%)
Black/African/African 1 (33.3%)
American

Reported symptoms
Eye soreness/pain 7 (58%) 0 (0%)
Dry eye 11 (92%) 0 (0%)
Redness 6 (50%) 0 (0%)
Decreased vision 6 (50%) 1 (33.3%)
Eyes open during sleep 6 (50%) 1 (33.3%)
Decreased eye 1 (8%) 1 (33.3%)
sensation
Other symptoms 2 (16%) 1 (33.3%)

Adolescents showed greater eyelid closure ability. During
gentle closure, they achieved approximately 61% closure in
the left eye and 89% closure in the right eye, with 39% and
11% of the sclera exposed, respectively. During forced clo-
sure, they achieved approximately 59% closure in the left
eye and 87% closure in the right eye, resulting in 41% and
13% of the sclera exposure, respectively (Figure 3).

The Terzis and Bruno scale revealed a median grade of 3/
5 for adults and adolescents during gentle and forced clo-
sure. Adults ranged from 2/5 to 5/5, and adolescents from
3/5to 4/5 (Table 2). For blink, adults had a median score of
2 (range: 1-5), indicating minimal blink, whereas adoles-
cents had a median grade of 1 (range: 1-4), indicating no
blink (Table 3).

When measuring MRD1 (normal: 4-5mm) participants
had a median MRD1 of 3.5 mm (range: —2 mm to 5mm) in
their right eyes and 3 mm (range: —1 mm to 4.5 mm) in their
left eyes, indicative of bilateral ptosis (Figure 4). For the
MRD2 (normal <5.5mm) participants had evidence of lid
retraction with a median MRD2 of 7 mm (range: 4 mm-11
mm) in the right eyes and 6.5 mm (range: 5mm-10 mm) in
the left eyes (Figure 4).

Themes

Participants described five major themes regarding their
needs and concerns around eyelid closure, as described
below and in Table 4.

Theme one: Incomplete eyelid closure caused participants to
experience stigma and misunderstanding during social
interactions

For adults, the inability to blink or fully close their eyelids
caused misunderstandings and frustrations in person-to-
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Figure 2

person encounters. One participant reported a customer
thinking they were rolling their eyes at them. More ser-
iously, it can be misinterpreted as a sign of serious injury in
health emergencies, leading to inappropriate treatment.
Adult 1: “A couple of years ago | passed out and so the
paramedics came in and so they thought that something
was seriously was wrong because | can’t blink my eyes and, |
have the facial palsy and | wear AFO leg braces and, | can’t
move my feet up and down like this. So, it’s like all those
things are like symptoms of traumatic brain injuries or
spinal cord injuries. And so, like this paramedic’s arguing
and said, ‘well you have this, well, | have this diagnosis.’
Well, you can’t do that because of this. So it’s a good thing
that | was conscious during all that and able to argue with
him otherwise | could have been treated for things that |
didn’t have.”

For adolescents, the inability to blink during childhood
affected their enjoyment of playtime, for themselves and
their peers. One participant reported being accused of
cheating during hide-and-seek. This diminished the enjoy-
ment of the game for our participants. Adolescent 1:
“Sometimes maybe we’re playing a game where | have to
close my eyes. Then they will run and hide. And then |
opened my eyes and go find them. So, if | close my eyes my
brother will tell me that ‘But | have not close my eyes.
What is happening? I’m seen, I’m cheating, | said no. I've
closed my eyes.” Such misunderstandings caused them to
feel sad from the lack of empathy and understanding from
their peers.

233

Eyelid closure (%) during gentle and forced closure. Numbers in the x-axis denote the participant's age in years.

Theme two: Participants voiced how their symptoms
impact their daily lives and expressed concerns about
their long-term repercussions

Incomplete eyelid closure significantly impacted the parti-
cipants’ daily life activities, such as driving or while at
work. Things a typical healthy adult does such as car parking
or looking at a computer screen for an extended period at
work required additional precautions for those with MS.
Adult 2: | had to take breaks constantly because when |
work using the computer that’s when my eyes would get all
wet and driving also was very difficult with my depth per-
ception, | couldn’t judge too far. Adult 3: “Yeah, like [an-
other participant] said about driving, it’s so hard to turn
my head and have to look and plus the a/c is on yet its like
100 degrees outside and so its hurting my eyes, and I’m
overstimulated.” There is additional concern that these
symptoms can worsen their vision in the long term. Adult 4:
“Sometimes it’s, not knowing, you know, is this gonna be
ok? Is it some day gonna mess up my eyes you know, | worry
about those kinds of things.”

Theme three: Different seasons of
temperature worsened the symptoms

The participants provided varied insights into how their
symptoms are influenced by environmental factors. Adult
5: “in the spring time and summer time is worse than the
other times in the year and | don’t know if it’s because of

what’s in the air or allergens or whatever. | sometimes

or extremes
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Numbers in the x-axis denote the participant's age in years.

wonder if there is something in the house or maybe it’s just
because of moebius you know.” Some individuals observed a
significant difference in symptom severity with tempera-
ture changes. Adult 6: “I feel like the heat in my car is
worse than the air conditioning in my car. If | have my heat
blasting rather than my ac and like find that outside as well
my eyes will water more in the summer with the heat, than
in the winter with the cold.” In contrast, another partici-
pant experienced consistent symptoms regardless of the
weather.

Theme four: Adults did not want surgery whereas
adolescents desired to undergo surgery

Adult participants expressed varied concerns about the
treatments for their eye symptoms, often finding them de-
manding. Adult 7: “the reason why | don’t really use them
(eye drops) now is because my mom was really embarrassed
about it when | was younger. She would make me go to my
school office once in the morning and once in the afternoon
just to get eye drops so that kind of turned me off to it.”
Others stated that eye ointments or sleep goggles did not
help with dry eyes when sleeping.

Despite these challenges, adults did not want to undergo
surgery to treat eyelid closure. Adult 8: "I don’t think |
would do anything drastic like surgery. | don’t think it’s
that beneficial for me personally.” Some had multiple prior
surgeries and were apprehensive about potential
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Participant lagophthalmos measurements of the left eye (blue) and right eye (red) during gentle and forced closure.

complications such as the one encountered by adult 9: "Last
year | had to have knee surgery, and so I’m kind of over it,
like, the surgeries. And | think now, correct me if I’'m
wrong, | think everyone that has Moebius is born with
strabismus. So, | had that surgery, and then my hands, | also
didn’t have all the nerves in my hands. | don’t think | would
get the surgery for blinking because I’m just worried, like,
what if something goes wrong.".

In contrast, all adolescents wanted surgery to achieve
complete eyelid closure similar to Adolescent 2 “/ guess so |
can just, like, both of my eyes close equally all the way, so |
don’t really have to worry about it anymore.".

Theme five: The participants have developed a strong
sense of acceptance about their lack of eyelid closure

Adults are not affected by their lack of eyelid closure and
have their own strategies to manage how they are per-
ceived in their interactions. Some shifted from a defensive
to a more confident stance over time. Adult 10: “when |
was younger | purposely would not try to blink because I’'m
like, oh, | don’t want anyone to think that I’m rolling my
eyes at them and now I’m over that because it’s like if
someone wants to say something, then | will tell them.”
Others take a wait-and-see approach to interactions, gau-
ging the other person’s attitude to decide whether to edu-
cate them or not. Adult 11: “I feel like it’s reading the
person that you’re interacting with, sometimes it doesn't
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Table 2  Participant eyelid closure scores.

Grading of Eye Closure Adults

Adolescents

Grade Designation Description Eyelid closure

(gentle), n (%)

Eyelid closure
(forced), n (%)

Eyelid closure
(gentle), n (%)

Eyelid closure
(forced), n (%)

1 Poor No eye closure (no
contraction); maximal
scleral show

Poor eye closure (min.
contraction); 2/3
scleral show
Incomplete eye closure;
1/3 scleral show

Nearly complete eye
closure; minimal
scleral show

Complete eye closure; no
scleral show

0 (0%)

2 Fair 4 (33%)

3 Moderate 6 (50%)

4 Good 1 (8%)

5 Excellent 1 (8%)

0 (0%)

0 (0%)

0 (0%)

2 (16%) 0 (0%) 0 (0%)
7 (58%) 2 (67%) 2 (67%)
1(8%) 2 (67%) 1(33%)
2 (16%) 0 (0%) 2 (16%)

Adapted from: Terzis JK, Bruno W. Outcomes with eye reanimation microsurgery. Facial Plast Surg. 2002 May;18(2):101-12.

hurt me because | know | can educate that person and
sometimes you can just tell a person just going to be ig-
norant and rude no matter what you say.”

Similarly, adolescents were not affected by their lack of
eyelid closure. They exhibited confidence and a strong
sense of self-acceptance. Adolescent 3: “I’m very OK with
myself. | don’t think the eye closure affects me at all for
any reason.” Additionally, it showed that while they are
aware of their inability for eyelid closure, it does not im-
pact how they perceive their appearance. Adolescent 4: “/
wouldn’t say it takes away from my physical appearance
because, like | said, earlier | don’t really close my eyes a
lot. I’ve had people tell me that | haven’t closed my eyes all
the way, but it doesn’t really affect me anymore.”

Discussion

We identified five major themes. When participants at-
tempted to blink or close their eyes it triggered a protective
reflex. This reflex “eye-roll” (Bell’s phenomenon) is char-
acterized by the upward and outward rolling of the eyes
during attempted eyelid closure which affords some corneal
protection. The participants felt that their visible Bell’s
phenomenon was a source of stigma and misunderstandings
at work, with family, or at school. Indeed, eye-rolling can
convey contempt or social aggression,'®"?° and is considered
uncivil behavior?" (Supplemental Video). Those unaware of
the features of MoS may interpret the Bell’s phenomenon as
a sign of scorn or disapproval. This misunderstanding is
likely attributed to a lack of public awareness of this par-
ticular facial difference.”” Bogart et al. reported similar
findings, where people who were unaware of MoS reacted
negatively to those with MoS. In our study, the public’s
misinterpretation of Bell’s phenomenon is likely the cause
for the negative social interaction. To mitigate mis-
understandings, greater public awareness is needed. Ad-
ditionally, those with MoS should be equipped with tools on
how to effectively communicate with others about their
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facial difference, emphasizing that Bell’s phenomenon
protects the surface of their eyes and is not meant to
communicate rude or dismissive behavior.

Supplementary material related to this article can be
found online at doi:10.1016/j.bjps.2024.08.052.

Adult participants frequently reported that they did not
want surgery to treat eyelid closure for various reasons. One
patient reported having strabismus surgery, surgeries of the
hands and knees, and voiced that they did not want to un-
dergo more surgeries. Undergoing multiple surgeries can
likely lead to reluctance toward future surgical intervention
for eyelid closure. Others were skeptical about the effec-
tiveness of surgery and the potential risks, stating “what if
something goes wrong.”

Early intervention may improve eyelid function to pre-
vent the consequences of lagophthalmos and may offer
functional and psychosocial improvements. Recent ad-
vances in surgical techniques to treat facial paralysis have
allowed the use of nerve and muscle grafts to restore facial
movements. For patients with MoS, this could involve the
use of a sural nerve graft coapted to the deep temporal
nerve to supply muscle grafts placed in the upper and lower
eyelids.”® This principle of nerve and muscle graft has been
demonstrated successfully by Zuker et al.,”* where patients
with MoS, aged 4-13 years, who underwent facial reanima-
tion surgery reported enhanced self-esteem later in life.”".

Surgeons can play an important role in advocating for
earlier intervention. Although surgeons are aware of the
long-term ocular damages from lagophthalmos, they must
consider the concerns raised by individuals with MoS and
their caregivers and empathize with their reluctance to-
ward surgery. A patient-family-centered care approach
creates a collaborative and shared decision-making en-
vironment between patients, families, and surgeons.? In-
dividuals with MoS may have mental health concerns due to
stigma, teasing, and bullying during their formative years
which can harm their self-esteem.?®?’ They can greatly
benefit from the service of psychologists who can be a va-
luable part of a multidisciplinary care team and who can
meet the behavioral, physical, and psychosocial needs for
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Table 3  Participant blink scores.

Grading of Blink Adults Adolescents
Grade Designation Description n (%) n (%)

1 Poor No blink 2 (16%) 2 (66%)

2 Fair Minimal blink (contraction) 5 (42%) 0 (0%)

3 Moderate Initiation of the blink is present, but only 1/3 amplitude 3 (25%) 0 (0%)

4 Good Some coordinated blink, but only 23 amplitude 0 (0%) 1 (33%)

5 Excellent Synchronous and complete blink present 2 (16%) 0 (0%)

Adapted from: Terzis JK, Bruno W. Outcomes with eye reanimation microsurgery. Facial Plast Surg. 2002 May;18(2):101-12.

the patient's well-being. Patients with MoS and their fa-
milies should also be connected with "expert patients" who
serve as lived experience experts. Fortunately, the MSF, a
well-established and effective foundation, provides re-
sources and information to families of children with MoS.
There is also an active online/Facebook group, “The Home
for the Moebius Community,” for additional emotional,
community, and resource support.’®

Our study has several limitations. Conducting focus groups
at a MoS conference introduced selection bias. We acknowl-
edge that individuals who attended the conference and chose
to participate in our focus group may come from higher socio-
economic backgrounds and may have more finely attuned social
skills compared to others. However, our participants shared
valuable life experiences that might have contributed to the

development of these social skills. Our study aimed to highlight
their early life experiences which could be helpful to others.
Also, our moderators did not have MoS, which could have po-
tentially created a power differential within the focus groups,
affecting participant comfort and level of participation.”’ To
bridge the gap between moderators and participants, we
scheduled informal virtual introductions with selected partici-
pants before the conference to establish familiarity. Lastly, all
our participants identified as White, but MoS affects individuals
regardless of their gender or ethnicity. In future studies, we will
leverage the global reach of the MSF to broaden re-
presentation.

In summary, our study benchmarks our participants’ ex-
periences living with lagophthalmos. Bell’s phenomenon con-
tributes to unpleasant social interactions and presents a new
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Figure 4

Participant marginal reflex distance 1 (MRD1) and marginal reflex distance 2 (MRD2) measurements of the left eye (blue)

and right eye (red). Numbers in the x-axis denote the participant's age in years.
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Table 4 Themes and quotes based on participant responses participant responses.

(1) Incomplete eyelid closure caused participants to experience stigma and misunderstanding during social
interactions

Adult 1: It's our, every day and so we don't know what it's like not to be like that. And other people do blink and so it's not
like we can really discuss it with them or that they would understand because they have always been able to blink. So
they don't know what it's like not to
Adult 3: “I work part-time at McDonald’s and | run the front register and so | had a woman that was kind of rude and said,
| see you rolling your eyes at me and | said, no, this is me rolling my eyes ”

Adult 4: Before like | came to my first conference | couldn’t even tell that im rolling my eyes at the time. Like my mom
would yell at me that im rolling my eyes and im just like | didn’t roll my eyes

Adult 4: It makes me frustrated and sad that | explain it and it’s not understood

Adult 7: My younger relatives and my old coworkers would be like, have a staring contest contact with me

Adult 10: | get a lot of comments like. like you're rolling your eyes at me. I'm like, no, their just dry | promise my attitude
is not out today

Adolescent 2: “It would be like playing hide and seek. When | would close my eyes and it would be like “You’re not closing
your eyes all the way’ and I'd be like, ‘Yes, | am’

Adolescent 3: It made me kind of frustrated because they didn’t actually experience it and they don’t know, they just
don’t know. Like other people can’t close their eyes all the way”

(2) Participants voiced how their symptoms impact their daily lives and expressed concerns about their long-term
repercussions

Adult 4: I'm more t worried about like the long term effects of it will this, like hurt my vision more?
Adult 6: | think for me its driving is the time thats most affected uh especially when other cars go[inaudible section]
backing up, | always very cautious when | back up because of my depth perception | cant tell and this is why | don’t park
close to cars, um | try not to. It’s hard for me to tell like how close the care is to me next to backing up and im always
very cautious. | sometimes sit in my car and wait until they go so | don’t have that concern | don’t hit the other car and
yeah
Adult 7: Knowing how, how dry my eyes get. Sometimes | worry that that's doing damage to my eye or something and |, |
guess I'm not as knowledgeable as you guys. | apologize but I, | just, that does concern me. Sometimes is, not knowing,
you know, is this gonna be ok? Is it Some day gonna mess up my eyes you know, i worry about those kinds of things
Adult 12: Every yoga class where they were like close your eyes and you're like, I, | think for me it's like, | don't know, is
anybody else always triggered by that? Where you're like, damn it not me
Adult 6: “For me driving is the time that’s most affected especially when other cars go. I’'m always very cautious when |
back up because of my depth perception and this is why | don’t park close to cars”.
Adult 9: | had to take breaks constantly because when | work using the computer that’s when my eyes would get all wet
and driving also was very difficult with my depth perception, | couldn’t judge too far.

(3) Different seasons or extremes of temperature worsened symptoms

Adult 1: | still take para transit and so it's the public bus system and when | would just take um the normal bus, when I'd
have to be outside waiting for the bus to come, then, you know, like my eyes would water a whole lot
Adult 6: Spring time and summer time is worse than the other times in the year and | don’t know if it’s because of what’s
in the air or allergens or whatever. | sometimes wonder if there is something in the house or maybe it’s just because of
moebius you know”. Adult 10: “I feel like the heat in my car is worse than the air conditioning in my car. If | have my
heat blasting rather than my ac and like find that outside as well my eyes will water more in the summer with the heat,
than in the winter with the cold
Adult 11: it depends like the environment you live in because | live in a very hot environment. It's always very humid and
you, the index is always like 100. So, like I'm used to hot environments. But like when the air conditioning in the car, if
my mom turns it all the way up and like, you have to like, push the ducks away it bother me,
Adult 7: |, | think sometimes for me, like | don't notice it a lot and those situations but sometimes | do. But, | feel like if,
like, right now in summer, for example, if you go, like, from where its air conditioned to where its not and back and forth
a lot then that seems to aggravate it
Adult 9: it’s a problem all the time. | don’t see much difference in the weather.

(continued on next page)
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Table 4 (continued)

(4) Adults did not want surgery, whereas adolescents desired to have surgery

Adult 1: | don't use the drop because they're hard to put in, but it was just too hard doing the drops and it's like if you get

stuck using them and then, like, it's turned into, like, not enough

Adult 2: reason why | don’t really use them (eye drops) now is because my mom was really embarrassing about it when |
was younger. She would make me go to my school office once in the morning and once in the afternoon just to get eye
drops so that kind of turned me off to it

Adult 3: Um, I'm not really sure because, like, my eyes closed pretty well. So | don't know if | would get it personally, but
| think it would probably just, like, help people with, like, dry eye and stuff so

Adult 4: | tried eye drops but my eyes are like so sensitive that like | hated it and so | just deal with it

Adult 9: “gel ointments putting the eye stuff on at night. It really has not helped”

Adult 10: “I think | would like an intervention that's between surgery and eye drops. | feel like surgery is too drastic
because most of us can close our eyes if we really, really try. It's just having that conscientiousness of closing them. The
eye drops and doing other things is annoying. So | would like an in between and that would fix the dryness and getting

debris in my eye but not be as invasive as surgery”.

Adult 12: “| tried the sleep goggles, but my face is so small. The corners in my eyes get dry still. So like the sleep

goggles, they haven’t really worked for me.”

Adolescent 1: “just the same. | want my eyes to close equally at the same time”.

(5) The participants have developed a strong sense of acceptance about their lack of eyelid closure

Adult 3: Like she said It's always been our life. So it's just you know you are used to it

Adult 4: | feel like its just is something | grew up with

Adult 5: | haven't stopped. | try everything I'm going skydiving in a few weeks.
Adult 11: Now when people do that, | just think it's funny, like, I, like, | just, people are very ignorant and they don't
understand. So | just, | just keep that in mind line. Some people are just ignorant

nuance to the social context experienced by those with MoS.
Although it is understandable why our participants may be
hesitant about surgery, surgeons need to engage in compre-
hensive counseling to emphasize the potential consequences
of lagophthalmos and propose early intervention. Future re-
search should focus on developing strategies to increase
awareness about MoS and create effective communication
tools tailored for individuals living with this condition.
Equipping them with such tools can empower them to educate
others about their facial differences more effectively and
foster understanding within their communities.
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