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Introduction

X-linked retinoschisis (XLRS) is an inherited retinal disorder that typically presents as 

reduced visual acuity in boys. Although a broad spectrum of clinical phenotypes has been 

reported across individuals with XLRS, longitudinal studies have demonstrated that, in the 

absence of significant complications, most individuals with XLRS have stable vision over 

several years’ time.1-4

Receiving news of a medical diagnosis in a child often poses significant challenges for 

families. Parents must cope with a profound sense of loss, helplessness, unfairness, isolation, 

fear, and uncertainty.5-9 Although some families struggle to adapt to life with a chronic 

medical condition, prior research across a range of conditions has found effective coping, 

benefit-finding, successful adaptation, and resiliency in most families.5,10-12 Healthcare 
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models that address the psychosocial needs of the entire family have been associated 

with improved physical and emotional outcomes for children with chronic medical 

conditions.12-14

The purpose of this study was to explore the experiences of parents of sons with XLRS. 

Providers benefit from understanding the impact of XLRS on families to guide how to 

effectively address their medical, psychological and social needs.

Methods

Parents of sons with XLRS who were evaluated at the National Eye Institute (NEI), National 

Institutes of Health (NIH) (www.clinicaltrials.gov: NCT00055029), between December 

2017 and January 2019 were invited to participate in this mixed methods study on the 

day of their son’s appointment. Parents of sons who were previously evaluated at the NEI 

and who contacted the study investigator (AT) during this time period were also invited to 

participate. Parents were eligible if they had a biological son of any age with XLRS who 

was enrolled in NCT00055029. Recruitment occurred until the investigators determined that 

no new concepts were emerging from the interviews, and data saturation was reached. This 

study was approved by the NIH Combined Neuroscience Institutional Review Board and 

conducted in accordance with the Declaration of Helsinki. Informed consent was provided 

by all participants.

Two investigators (CDA and RN) who had no prior interactions with the study participants 

or their sons conducted semi-structured interviews either in person at the NIH or by 

phone. The interview guide was informed by prior studies in the literature investigating the 

experiences of parenting a child with a disability7,10 and the impact of living as a carrier of 

a genetic condition.15,16 Interviews explored the experience of XLRS in the family, and the 

perceived impact of XLRS on participants’ sons and their parenting experiences. Interviews 

were audio-recorded and transcribed verbatim.

We included an anonymous self-administered survey to assess character traits that may 

influence parents’ experiences in response to the diagnosis of XLRS, based on prior studies 

investigating predictors of effective coping and adaptation.5,17 Optimism was assessed using 

the Revised Life Orientation Test (LOT-R),18 a 10-item measure that includes 6 scored items 

and 4 filler items. Respondents were asked to indicate the extent to which they agreed 

with statements such as “In uncertain times, I usually expect the best” on a scale from 0 

(strongly disagree) to 4 (strongly agree). A total score was obtained by omitting the filler 

items, reverse scoring items with a negative valence, and summing the scores. Higher scores 

indicate a generally hopeful orientation towards life. Cronbach alpha was 0.95.

Anxiety was measured using the trait form of the State-Trait Anxiety Inventory (STAI).19 

Trait anxiety refers to a more general, long-standing quality, as opposed to a temporary 

condition or state. Participants rated 20 statements on a scale from 1 (almost never) to 4 

(almost always). Scores were summed, and higher scores indicate greater anxiety. Cronbach 

alpha was 0.93.
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Personality traits were measured using the Big Five Inventory (BFI),20 a 44-item measure 

of the five dimensions of personality: extraversion, agreeableness, conscientiousness, 

neuroticism, and openness to experience. Participants rated each item on a scale from 1 

(disagree strongly) to 5 (agree strongly). Overall scores were calculated by reverse-scoring 

certain items and then averaging the items representing each dimension. Cronbach alpha for 

each dimension ranged from 0.73-0.90.

Participants also reported demographic information, including their age, their son’s age, 

race/ethnicity, and level of formal education.

Data Analysis

Transcripts of interviews were checked for accuracy and imported into QSR International’s 

NVivo 11 qualitative analysis software. A preliminary codebook was developed based on 

a priori topics, and two investigators (AT and RN) applied these codes to one mother and 

one father interview, adding to the codebook as additional topics emerged. Transcripts were 

coded by one investigator (RN) concurrently with data collection, and the codebook was 

further expanded as needed. All transcripts were recoded using the final codebook. A second 

coder (AT) coded half of the transcripts, and minor discrepancies in coding were discussed 

between investigators until agreement was reached. Thematic analysis was used to interpret 

coded findings. Detailed notes taken throughout the process and coded data were reviewed 

repeatedly to identify potential themes.21

Quantitative data were analyzed using IBM’s Statistical Package for Social Sciences (SPSS) 

Version 25.

Results

This study included 19 parents (11 mothers and 8 fathers) from 13 families. In 6 families, 

both parents participated, whereas in 7 families only one parent was interviewed. A total of 

14 mothers and 9 fathers were invited to participate, for an overall response rate of 83%. 

Logistical barriers to participation was the reason some parents were unable to participate. 

Interviews lasted an average of 59 (range 34-86) minutes for mothers and 45 (range 30-63) 

minutes for fathers.

Sixteen participants (9 mothers and 7 fathers) were white and non-Hispanic, and 3 

participants (2 mothers and 1 father) were Hispanic. The mean age of the mothers was 

49.1 (range 41-56) years, and the mean age of the fathers was 46.25 (range 41-54) years. All 

but 3 parents had college or post-graduate degrees. Most families had one son with XLRS, 

but in 4 families there were two sons with XLRS. The mean age of the sons with XLRS was 

16.1 (range 8-25) years.

All but two mother participants completed the survey. The means, standard deviations, 

ranges, and internal reliability values for each scale are presented in Table 1. Participants 

reported high levels of dispositional optimism and low levels of trait anxiety. Participants 

rated themselves highest on the agreeableness, conscientiousness, and openness scales, and 

lowest on the neuroticism scale. The mean scores for all of the scales were consistent with 
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published normative data,22-24 suggesting that there is nothing atypical about our study 

population that might influence their interview responses.

Experience of Diagnosis

Parents described the experience of learning their son’s diagnosis as shocking, devastating, 

overwhelming, sad, hopeless, isolating, and scary. “It’s very hard to explain. It’s almost 

like they tell you…it feels like your kid’s life is over. That’s the only way to explain it” 

(017 [participant number], Mother, 9 [age of son(s)]). Although 7/13 families had a family 

history of vision loss, none of the families knew that their relatives had XLRS, or that it 

was hereditary, until their son’s diagnosis. As such, learning their son’s diagnosis was as 

unexpected as in families with no family history of vision loss.

Although in all families the diagnosis had occurred years earlier, many parents were 

emotional when recounting their experience and indicated that they remembered that day 

like it was yesterday. As one mother said, “I still remember [that] Friday morning at 9AM…

[My son] is now almost 17, and he was a baby. I still remember sitting in that doctor’s 

office, and I remember everything about that appointment. Life was never, ever the same 

after that” (016, 16&18).

Twelve parents described less than desirable health care interactions with providers 

who lacked familiarity with XLRS. Many parents felt that they did not receive quality 

information, a balanced perspective, or adequate support. Several parents recalled being told 

that their sons would go blind, would never be able to drive a car, would struggle in school, 

and were given contact information for the school for the blind. “[Being told] there was no 

cure and no treatment was devastating. [The doctor] was not really able to explain to us what 

to do or to refer us to someone who knew about it. That was hard. I ended up taking like two 

days off of work…I just researched and researched until I found doctors who had experience 

with XLRS…and until I could figure out a path forward” (003, Father, 14).

When asked what would have been most helpful at the time of diagnosis, parents indicated 

that they wanted quality information and resources, to be connected with other families, 

guidance as to what to expect and prepare for, and hope. “I know that for me knowing that 

there was hope would have made all the difference. It would have made all the difference 

in the world. I would have had something to hold onto. And we had nothing” (016, Mother, 

16&18).

Maternal Guilt

Seven of the mothers reported feeling guilty about the X-linked inheritance of the condition. 

In all but 2/7 mothers, their guilt lessened with time. “There was this instant guilt. Like, oh 

my god, I didn’t know…I gave this to him and I’m the reason that this kid isn’t going to be 

able to do what he loves in the future” (010, Mother, 8).

One mother with persistent guilt felt like she was blamed by her husband. However, none of 

the other mothers felt blamed by their partners or other people. Many of the fathers struggled 

to understand their wives’ feelings of guilt. “It was really interesting. [My wife] had this 

sense of completely illogical and irrational guilt. Really weird…She just said she felt guilty 
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about it, which is kind of silly. It’s like feeling guilty for being blonde. But she just felt bad 

about it. I just, I never quite could get it…Anyway, maybe it’s a mother thing” (006, Father, 

17).

Life Post-Diagnosis

Following the initial crisis of their son’s diagnosis, parents described a process of accepting 

their son’s condition, coping with feelings of helplessness and an inability to protect their 

son from hardship, and devising a “new normal.” “You persevere. You go on. There are 

hills and valleys” (007, Mother, 14). Parents often normalized their experience by reminding 

themselves that “everyone has something,” and tried to stay positive and help their sons 

feel like they can do anything despite their diagnosis. As one mother said, “[XLRS] doesn’t 

define them. It’s a small part of who they are” (010, 8).

Most parents reported that life with XLRS was not as bad as they feared at the time of 

diagnosis. “Parents who are just learning about their son’s diagnosis are all scared to death 

that their son will be blind by the time he is 8…but then your child gets older and you reflect 

on the fact that this hasn’t really slowed them down. They’re successful. Maybe they can’t 

drive, but no one says that this condition is the most horrible thing that could have happened 

to us. Your kid learns to deal with it, and you do too” (012, Mother, 13&23).

Initially, almost all parents were concerned about vision loss or blindness, but parents’ 

concerns often shifted as they learned more about the natural history of XLRS and/or their 

son demonstrated stable vision over several years. Parents expressed concerns about helping 

their sons cope with disappointment, fostering self-esteem, and preventing XLRS from 

being an excuse to help their sons reach their full potential. All parents said that the hardest 

part of XLRS was the unknown. “You never want to see your kids hurt or disappointed, 

even though that’s part of life. Whether it’s because of [XLRS] or something else, that’s a 

normal part of life. And so [the hardest part] is not knowing what the future holds and what 

emotions and fears he may have as time goes on” (010, Mother, 8yo). “I think as a parent my 

greatest concern is helping him understand that even with this disability there are so many 

great things he can do…he doesn’t understand that right now” (003, Father, 14).

Although almost all parents recognized that their sons were doing well with XLRS, 

several parents indicated that they thought about their son’s condition every day, and many 

described a state of constant worry. The fear of a retinal detachment was an ongoing concern 

for almost all parents.

Balancing Act—Parents described the challenge of balancing their fear of a retinal 

detachment and their desire to protect their son’s vision with wanting to promote normalcy, 

allowing their sons to participate in activities they enjoy, and giving their sons the freedom 

they deserve to experience life. “They are both active boys…It’s a constant worry that they 

could fall off a horse or get hit in the head with a baseball…and that could cause permanent 

damage to [their] eyes. But then at the same time, neither one of them wants to give up what 

they’re doing” (014, Father, 14&18).
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Ambiguities about what activities are considered safe for individuals with XLRS often 

added to parents’ stress and could be a source of conflict among family members. Several 

parents, especially mothers, felt as though they were overprotective or the “bad cop” parent 

because they restricted their son’s activities.

Sports—Eighteen parents discussed sports without being prompted. Sports were viewed 

as positive activities that offered valuable life lessons, making the decision to limit sports 

participation especially difficult for parents. “It’s very difficult to say no to something that 

you believe is good for him” (014, Father, 14&18).

Parents described varying levels of restrictions and had different perspectives on which 

sports were acceptable for people with XLRS. As a father of a 13-year-old son stated, “You 

weigh all the possible consequences and then make the best decision you can” (013). Many 

parents felt as though there were consequences regardless, whether it was the risk of a retinal 

detachment or the risk of making their son feel overprotected and further limited by his 

condition. “The doctors didn’t think [water polo] was safe, but they have to do something. 

They can’t just…They can’t play baseball, they can’t play soccer, football. [I] had to give in 

a little bit and just pray that practice goes well.” (008, Mother, 14&18).

Parents perceived social implications to restricting sports both in terms of peer relationships 

and father-son bonding. One mother reflected on the impact this has had on her husband, 

stating “[Sports] is the one thing that’s the closest tie for them. The most passionate item 

in the world. And as a daddy and a boy, there’s that pride. I think that’s really challenging 

[for my husband]” (010, 8). Related to this were perceived societal expectations and gender 

norms. As one father stated, “The ideal boy as portrayed to us as parents is not the norm” 

(002, 12).

A minority of parents did not report a significant impact of sports restrictions on their 

son, either because they guided their son towards sports that they considered acceptable 

or because they guided their son to different activities altogether. “I don’t have the kid 

that plays baseball, football, the sports kid. I don’t. He’s not my child. It doesn’t affect 

me, [although] it could make me a little bit sad sometimes as far as him not getting that 

experience.” (006, Father, 17)

Perceived Impact on Son—Parents’ perceptions of how XLRS impacts their sons varied 

from no impact at all to impacting every aspect of their son’s life. Most parents thought that 

the hardest part for their sons was feeling different during a life stage when fitting in and 

belonging to a desired peer group was critical. “It’s embarrassing I think for them…to have 

to acknowledge that they can’t see something…at their age, when it’s important to fit in 

and be like everyone else, having to highlight themselves in that manner is difficult” (016, 

Mother, 16&18).The desire to fit in often resulted in a reluctance to have accommodations in 

school, which was a source of stress for parents.

Fifteen parents brought up driving without being prompted. Driving was viewed as a 

developmental milestone and a rite-of-passage, especially for young men. Eight of the nine 

sons who were of driving age were able to get either a restricted or unrestricted driver’s 
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license. “When they’re 16, that’s what you do. Everybody goes and gets their driver’s 

license. I want him to be able to be like everyone else” (015, Mother, 14&18). “Not being 

able to drive at night is a big deal for boys…because of dating and jobs and just being a 

teenager where you go and hang out with friends.” (012, Mother, 13&23).

Several parents felt like the experience of trying to get a driver’s license was the first time 

their sons considered themselves to be limited because of their XLRS. “Trying to get a 

license was what brought it to a head [for my son] that ‘oh my gosh, I really do have 

something wrong with me’” (019, Mother, 25). “I would say that [trying to get a driver’s 

license] was probably the first time ever in my children’s life that they felt disabled” (016, 

Mother, 16&18).

Furthermore, whether or not their son was able to get a license framed the experience and 

perceived severity of XLRS. “He was borderline on being able to get a driver’s license when 

he turned 16. And his being able to get one was a big deal…Had he not gotten a driver’s 

license, our experience would be a lot different” (006, Father, 17).

Benefit-Finding and Positive Outlook

Parents identified numerous lessons learned and ways in which they believed they had 

grown from their experience, including increased gratitude, renewed life values, increased 

empathy, family cohesion, and strengthened faith. Many moms felt proud of their advocacy, 

and many parents felt good about their participation in vision research. “I take every day as 

a blessing when my kids can see, and they can go on with their normal life. To me, that’s a 

blessing. I don’t care how bad of a work day it was, or traffic, money [problems]. My kids 

have vision” (008, Mother, 16&18). “Some things cut you, and they’re deep, but then you 

gain from it. I’ve tried to be a better mother because of this [experience]” (019, Mother, 25).

Fifteen of the parents were hopeful about a potential treatment or technological advances, 

like self-driving cars. “I really believe that one day there will be a cure for this” (007, 

Mother, 14).

Discussion

This study contributes to the understanding of the impact of parenting a son with XLRS and 

identifies opportunities to enhance the care provided to families with XLRS.

The diagnosis of XLRS was a transformative event for many parents. What providers 

communicated at the time of diagnosis had wide-ranging effects on parents and framed the 

way that they began to understand XLRS and its potential impact.25 Consistent with prior 

studies of individuals with genetic conditions,26-28 many parents expressed dissatisfaction 

with the way the diagnosis was delivered and felt as though they were left to navigate the 

implications of XLRS and to cope with feelings of helplessness and loss of control with little 

support or guidance from their providers. Ophthalmologists, nurses, and genetic counselors 

are well-positioned to help parents anticipate practical and emotional demands associated 

with XLRS so that families may prepare for potential challenges. Although there is no 

current treatment for XLRS, families should be encouraged to identify aspects of XLRS 
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that are within their control, such as participation in XLRS research studies, advocating for 

school accommodations, and directing their son to hobbies and interests that will not be 

impacted by reduced vision. Referrals to genetic counselors and ophthalmic genetics clinics 

experienced in caring for individuals with XLRS might also help to address the needs of 

patients with XLRS and their families.

This study adds to the findings of several prior studies that have reported that guilt and self-

blame are prominent among mothers of children with X-linked conditions.16,29,30 Providers 

might help families anticipate this reaction, which both normalizes the feeling and provides 

an opportunity for parents to discuss their reactions. Connecting parents with other families 

with XLRS may also help mitigate and normalize feelings of guilt. Two of the mothers 

in this study had persistent guilt, which has been associated with depression, anxiety, and 

poorer adjustment.31 Mental health referrals should be provided if clinical depression or 

anxiety is suspected.

The possibility of a retinal detachment, though an infrequent occurrence among individuals 

with XLRS,2 added an element of unpredictability to a condition that parents otherwise 

perceived to be relatively stable. Decisions to limit sports participation were especially 

difficult for parents since it seemed counter to the natural tendencies of many sons, and 

participation in sports was perceived as an important part of childhood. Parents struggled 

with ambiguities over what activities were considered safe and described a process of 

constantly considering what was necessary to protect their son from potential vision loss 

versus what was necessary to promote normalcy, often compromising one for the benefit 

of the other. Prior studies of children with congenital heart conditions have also reported 

that the inability to play sports is experienced as a loss, highly distressing, and socially 

isolating.32 While there are no clear guidelines on sports participation for individuals with 

XLRS, parents may benefit from their providers playing a more active role in helping them 

make decisions about activity restrictions.

Consistent with previous studies across a range of conditions,33-36 this study found that the 

challenges of adolescence and the issue of driving were significant stressors for families. 

The need for adolescents to feel accepted by their peers, to establish independence, 

and to dream about the future can be complicated by XLRS and associated feelings of 

unpredictability or uncertainty. Parents play a critical role in helping their children cope 

effectively33,37 and helping them recognize who they are as people despite a medical 

diagnosis.38 Further research with adolescents with XLRS would help to illuminate ways 

in which parents and health care providers can offer support during this developmentally 

challenging time.

This study adds to a growing body of research on adaptation5 and resilience39 showing 

that a majority of families are able to successfully manage and overcome significant life 

challenges, to identify positive changes that result from the experience, and to become 

stronger and more resourceful in the process. Prior research has found that the ability to find 

benefit in stressful life experiences is associated with positive physical and psychological 

outcomes.40 Clinicians can encourage parents to reflect on their personal growth and 

resilience to further promote self-efficacy.
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This study has several limitations. The study population was largely white, non-Hispanic, 

and highly educated. All parents had sons who were participating in an observational 

research study at the NIH. Those families that are resourceful in finding a research study and 

enrolling their son may have more personal resources to cope and adapt over time. Thus, the 

results of this study are not generalizable to all parents of sons with XLRS.

Efforts to improve the experiences of families with XLRS are implied by our findings. 

Parents seek a useful and compassionate diagnosis disclosure. Good communication of 

quality information is critical so that parents feel equipped with the knowledge and 

confidence they need to manage life with XLRS. Anticipatory guidance that is in line with 

what is known about the natural history of XLRS is highly valued. Parents can be helped 

to inventory their coping resources to assess whether there are more positive or effective 

strategies they could be using. Further, parents desire access to other families with XLRS 

for both practical guidance and emotional support. Referrals to genetic counselors and 

ophthalmic genetics clinics should be considered. Additional research with a more diverse 

population is needed to replicate or refute this study’s findings.
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Table 1.

Means, Standard Deviations, Ranges, and Reliability Values for Quantitative Measures

Mothers
(n=9)

Fathers
(n=8)

Total Sample
(n=17)

Dispositional Optimism
(Cronbach alpha 0.95)

 Mean (SD) 16.89 (6.90) 19.50 (1.93) 18.12 (5.22)

 Range 3-24 17-23 3-24

Trait Anxiety
(Cronbach alpha 0.93)

 Mean (SD) 34.56 (11.01) 35.10 (7.53) 34.53 (9.57)

 Range 26-57 26-48 22-57

Extraversion
(Cronbach alpha 0.90)

 Mean (SD) 4.04 (0.76) 3.69 (0.79) 3.88 (0.77)

 Range 2.63-4.88 2.38-4.50 2.38-4.88

Agreeableness
(Cronbach alpha 0.86)

 Mean (SD) 4.17 (0.71) 4.01 (0.67) 4.10 (0.67)

 Range 2.89-5 2.89-4.67 2.89-5

Conscientiousness
(Cronbach alpha 0.76)

 Mean (SD) 4.23 (0.55) 4.21 (0.51) 4.22 (0.51)

 Range 3.44-4.89 3.11-4.67 3.11-4.89

Neuroticism
(Cronbach alpha 0.90)

 Mean (SD) 2.32 (1.04) 2.48 (0.81) 2.40 (0.91)

 Range 1.25-4 1.25-3.50 1.25-4

Openness
(Cronbach alpha 0.73)

 Mean (SD) 3.84 (0.51) 3.51 (0.42) 3.69 (0.48)

 Range 3.30-4.90 2.90-4.20 2.90-4.90
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