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The impact of childhood glaucoma on psychosocial functioning
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We present a novel comprehensive literature review of studies of the psychosocial functioning (PF) and quality of life (QoL) of
patients with childhood glaucoma and their caregivers. Our findings demonstrate variable study quality and approach, as well as
inconsistent results relating to the association of glaucoma-specific factors and sociodemographic variables with measured PF and
Qol. Future studies should focus on the development of culturally cognizant and standardized assessment tools, execution of
multi-center longitudinal studies with global representation, evaluation of PF and QoL among siblings and childhood glaucoma
providers, and implementation of interventions to improve patient and caregiver PF and QoL.
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INTRODUCTION

While literature exists on the effects of childhood glaucoma on
psychosocial functioning (PF) and quality of life (QoL) from the
perspective of the patient or family, there is no consensus on the
magnitude of the impact of this diagnosis on patients and family
members. Extrapolations from studies on other pediatric vision
disorders [1-9] and chronic pediatric conditions [10-13] imply that
childhood glaucoma may have significant outcomes on the QoL of
the patient, caregivers, and siblings [14]. Patient-reported out-
come measures (PROMs) allow clinicians to better understand the
patient’s perception of their own well-being and functioning with
regard to their disease [15]. Increased clinical implementation of
PROMs and other psychosocial tools in recent years has revealed
an association between pediatric patient or caregiver QoL and
treatment adherence and disease outcome [16-19]. We review the
literature regarding PF and QoL in childhood glaucoma, and the
tools available for their assessment. This review will provide a
synthesis of existing literature, highlight the relevance of these
factors in the holistic care of patients with glaucoma and their
families, and emphasize the importance of including this type of
data in studies of clinical and surgical outcomes in childhood
glaucoma. We hope to motivate further research in this area with
the goal of improving overall health outcomes for patients with
childhood glaucoma and their caregivers.

Childhood glaucoma

Childhood or pediatric glaucoma (henceforth referred to as
“childhood glaucoma”) is classified into two diagnostic categories:
primary glaucoma and secondary glaucoma [20]. Primary glau-
coma is not associated with other ocular or systemic diseases and
is classified by age of onset into primary congenital glaucoma

(PCG) and juvenile open-angle glaucoma (JOAG). Secondary
glaucoma may be associated with either a non-acquired systemic
disease, syndrome, or ocular anomaly or with acquired conditions
such as trauma or inflammation. A separate category exists for
glaucoma following cataract surgery [20, 21]. In this review,
“childhood glaucoma” will encompass all childhood glaucoma
diagnoses.

Prevalence and incidence. Due to a lack of data, an accurate
estimate of the global prevalence or incidence of childhood
glaucoma cannot be determined. Ethnicity and consanguinity are
believed to influence rates of glaucoma [22], further complicating
the global approximation of cases. Glaucoma accounts for 0-7% of
pediatric blindness depending on the region [23, 24], and it is
estimated that one in 10,000 babies in the United States is born
with PCG [25], and that a general ophthalmologist may encounter
one new case of PCG every five years [26, 27]. In one U.S. county
with an incidence of 2.29 cases of childhood glaucoma per
100,000 residents under age 20, most cases were secondary, either
non-acquired or acquired, while PCG and JOAG were rare [28].

Health outcomes. Childhood glaucoma is characterized by
elevated intraocular pressure (IOP) and its effects on the structures
of the young eye. These will vary depending on the age of onset
and the severity and duration of the elevated IOP. If left untreated,
elevated pressure damages the optic nerve, leading to loss of the
optic nerve fibers and producing “cupping” of the nerve head;
these structural changes manifest functionally as progressive and
irreversible vision loss including blindness [29]. Other clinical
features include progressive myopia, photosensitivity, eye enlar-
gement (buphthalmos), watery eyes (epiphora), and cloudiness
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(corneal edema). Thus, not only does childhood glaucoma cause
visual disability, it can also involve cosmetic changes which may
impact the patient’s emotional adjustment or self-esteem as has
been reported in pediatric cases such as skin disorders [30, 31] and
Marfan syndrome [32].

Because childhood glaucoma is rare with sometimes subtle or
unfamiliar clinical presentations, it can be diagnosed late or
misdiagnosed altogether [26]. In many areas, access to ophthal-
mologists with training or expertise in childhood glaucoma is
limited, compounding delays in diagnosis and treatment [26, 33].
In addition to negative ocular health outcomes, childhood
glaucoma and its associated management and follow-up can
significantly impact the patient and immediate family members’
PF and QoL, which will be the focus of the rest of the review.

Defining key concepts

Psychosocial functioning. Although the term lends itself to
variable interpretations, PF is defined by Ro and Clark according
to four domains: well-being, basic functioning, self-mastery, and
interpersonal and social relationships. In general, it is the ability of
an individual to engage in daily activity, partake in societal roles,
and develop social relationships.

Well-being refers to an individual’s life satisfaction and self-
acceptance while basic functioning encompasses mobility, parti-
cipation in society, and physical ability. Self-mastery relates to
internal self-control, and lastly, interpersonal, and social relation-
ships pertain to empathy and agreeableness [34].

Quality of life. QoL is an individual’s subjective perception of life
in the context of their culture, society, environment, and
expectations, as defined by the World Health Organization, and
encompasses physical, psychological, and social health [35].
Studies sometimes refer to QoL as it pertains to vision in three
ways: health-related (HR-Qol) [36, 37], vision-related (VR-Qol) [38],
and functional vision (FV) [36] (also referred to as functional visual
ability or visual functioning). However, it is important to note that
these are distinct, though related, constructs.

HR-QoL is the subset of QoL and refers to the individual's
perception of their physical or mental health status [39, 40]. VR-
Qol, similar to HR-QoL, defines an individual's perception of their
well-being as it pertains to their vision [38, 411. FV is a different
and distinct concept that measures an individual’s visual ability to
perform daily activities or tasks [42, 43], rather than the impact of
the individual’s vision on their well-being, which is assessed by
QoL measures. Unfortunately, many studies and published
instruments conflate QoL and FV [44].

Patient-reported outcome measures. PROMs assess the patient’s
own perception of their status with respect to their health or specific
diagnosis and can measure any of the following different concepts:
HR-QoL, functional status, symptoms, or health behavior [45].

Caregiver. Caregiver encompasses both formal (i.e.,, ophthalmol-
ogist) and informal caregivers (i.e., parents and siblings) and refers
to any person who helps an individual with childhood glaucoma
with their disease management or activities of daily living [46].

Because the current review encompasses no study involving
caregivers other than parents, “caregivers” hereafter solely
describes parents of individuals with childhood glaucoma.

Most relevant to this review is the caregiver burden; the
multidimensional, self-perceived strain a person may feel for
caring for their family member, loved one, or patient over time
[47].

Disease and psychosocial function/quality of life

Relationship between chronic pediatric conditions and PF or
QoL. The effects of the physical limitations and treatment
demands from various chronic pediatric conditions extend
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beyond the patient’s physical health status. For instance, children
and young people with chronic health conditions are at higher risk
for mental health problems (e.g., anxiety and depression), and
psychosocial, behavioral, and academic impairment as compared
to their peers without the chronic disease [10, 11, 48-511.

From an early age, children with chronic disease depend on their
caregivers for support with treatment, medical appointments, and
activities of daily living, resulting in caregivers experiencing physical
and mental health complications [52-56], extensive time demands
[55], financial burden [55, 57], family stress or patient-caregiver
tension [58], and low QoL [59, 60]. The caregivers’ QoL may impact
the care they provide, affecting patient medication adherence and,
in turn, disease outcome, patient QoL, and psychosocial adjustment
[16, 18, 19]. Everhart et al. [16] report that this relationship can
operate in the reverse direction as well, where improved medication
adherence results in the improved health status of the child,
minimizing caregiver anxiety.

Disease factors of childhood glaucoma that may affect PF or
QolL. Childhood glaucoma and visual impairment may physically
limit the patient, restricting their academic, social, and extra-
curricular activities. It is a lifelong disease demanding routine visits
or procedures with a physician that, extrapolating from chronic
pediatric diseases previously mentioned, may impose a financial,
timewise, and personal opportunity cost for the patient, care-
givers, and family unit [14]. Almost all cases of childhood
glaucoma require chronic eye drop use, prescription glasses,
and/or surgery, with more than a third (39.4%) needing more than
one procedure [61]. Prescription glasses negatively affect chil-
dren’s self-esteem [62] and administering eye drops in pediatric
patients may be distressing for the child and caregiver because of
discomfort and patient resistance [62, 63], hindering therapy
compliance and potentially impacting disease progression. Such
progression leads to impaired vision, which studies link to higher
levels of depression [64-66] and a greater independent risk factor
for suicide [67] than neurological disorders and malignant disease
[68].

Furthermore, the progressive nature of vision disorders such as
glaucoma leads to illness and prognosis uncertainty, which
correlates positively with patient depression and anxiety [69].
Although limited literature exists on this relationship for caregivers
of individuals with vision disorders, studies performed on other
pediatric conditions report a negative impact of illness uncertainty
on caregiver well-being [58, 70]. This risk can be mitigated by
improving health literacy (e.g., knowledge and expectations of
disease, treatment, or other health factors) for patients and
caregivers, which decreases patient anxiety [71] and improves
medication adherence [72]. By enhancing patient and caregiver
understanding of childhood glaucoma, individuals are more likely
to comply with treatment, potentially improving their physical and
mental health outcomes.

By reviewing the current literature and exploring assessment
tools available on childhood glaucoma, the authors hope to
encourage PF and QoL support initiatives in an effort to improve
childhood glaucoma outcomes.

METHOD OF LITERATURE SEARCH

Database and search terms

The authors performed the initial literature search through the
PubMed database in August 2021 and repeated the search twice
more (in March and April 2022). One author (DEM) performed the
database search and screened papers by inclusion criteria, which
was later verified by two subsequent authors (AS and HM). The
authors used the following combinations of search terms or
closely related ones: “Childhood glaucoma OR pediatric glaucoma
OR glaucoma” AND “quality of life OR life experience OR caregiver
burden OR mental health OR psychology OR psychosocial OR
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family psychology OR cognitive development OR academic
function”.

The authors conducted the search in two stages: once without an
age filter to capture caregivers, parents, immediate family member
participants, and adults who were diagnosed with glaucoma at a
pediatric age and a second time with an age filter to include only
newborn, infant, preschool child, child, and adolescent patients. For
both stages, authors screened articles by topic based on their titles
or abstract. The authors excluded papers pertaining to eye diseases
other than glaucoma or papers on topics unrelated to PF or QoL.
The search with the age filter did not contribute any articles not
previously captured by the unfiltered search.

Inclusion and exclusion criteria
The authors used the following inclusion criteria when selecting
literature: (1) original abstracts available in English; (2) research
studies of any methodology; (3) studies from any country of
publication; (4) studies from any year of publication; (5) study
participants who were diagnosed with glaucoma at a pediatric age
or study participants who were considered to be parent, caregiver,
or immediate family member of a patient with childhood
glaucoma; and (6) studies on the topic of PF or QoL. The authors
excluded literature if (1) the paper was on any disease not relevant
to childhood glaucoma, (2) the paper was on any topic not
relevant to PF or QoL, and (3) it was a literature review and/or
meta-analysis paper.

All identified papers included an English language abstract. The
authors used Google Translate for papers with an English abstract
and non-English articles.

RESULTS

The initial database search yielded 2396 papers (Fig. 1) and,
following the inclusion and exclusion criteria previously outlined,
the database search resulted in the identification of 22 papers.

Out of 22 papers, 2 [73, 74] focused solely on questionnaire
development and validation, while the remaining 20 measured
aspects of PF and QoL in patients with childhood glaucoma and
their caregivers with two studies also assessing the psychometric
properties of the questionnaire used [37, 75]. Alternatively, one
study measured the agreement between the patients’ and
caregivers’ report of the patient's HR-QoL [76]. Most studies
(n=13) focused on children and young people with glaucoma
[36-38, 71, 75-82], while others (n = 9) studied caregivers of these
patients [38, 73, 83-89].

Many of the included papers investigated associations between
the main outcomes (i.e, QoL or FV) and at least one clinical,
treatment, or disease-specific factor. For instance, the studies most
frequently compared PF or QoL findings to glaucoma type or
laterality [36-38, 75, 77, 78, 83, 85, 88, 90], visual acuity (VA)
[36-38, 75, 77-79, 82, 83, 88, 90], age at or duration since
diagnosis [36, 38, 77, 79, 83, 86, 87], medication or treatment
practices [36, 71, 75, 77-79, 81-83, 88], and number and outcomes
of glaucoma surgeries [36, 38, 75, 77-79, 81-83, 85-88]. In
relation to family and broader sociodemographic characteristics,
researchers most frequently compared outcome measures
to age, gender, marital status, parental education level, employ-
ment status, household income, socioeconomic status, and
presence of another child with glaucoma in the family
[36-38, 75, 77-79, 81, 83, 85-88, 901.

The findings of the present literature review are discussed from
the perspective of patients with childhood glaucoma and their
caregivers.

The impact of childhood glaucoma on patients

The summary of studies on patients with childhood glaucoma is
outlined in Table 1, with correlates and predictors of QoL and/or
FV presented in Table 2. Most studies investigated associations
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between different clinical and sociodemographic factors and QoL
and/or FV, with only one study measuring other factors.

Psychosocial functioning and quality of life of individuals with
childhood glaucoma: associated clinical, management, treatment,
and glaucoma-specific factors. The majority of studies reported
possible differences in patient’s QoL and FV in relation to their VA.
The results across the studies measuring VR-QoL were mostly
consistent, with seven papers reporting worse QoL in cases of
increasing visual field deviation [79, 81], worse VA
[36, 38, 77-79, 82], or worse postoperative VA [75]. Though, one
study found the association with VA not to be important [81].
Conversely, studies measuring HR-QoL [37] or generic QoL and life
satisfaction [90] did not find their association with the level of VA
and visual field mean deviation to be significant. Similar to VR-
QolL, worse FV was also related to worse VA [36, 38, 77].

As for glaucoma factors, some studies found children with
bilateral glaucoma to have significantly worse VR-QoL [77], HR-
QoL [36], as well as satisfaction with life [90] and FV [36, 38]
compared to children with unilateral glaucoma. One study [38]
also found laterality to be a significant independent predictor of
FV scores. Five papers reported laterality not to be associated with
VR-QolL [36, 38, 78], HR-QoL [37], or generic QoL [90]. Type of
glaucoma did not play an important role in QoL or in FV [77] in
most cases [37, 75, 77]. One study observed that children with
secondary childhood glaucoma reported significantly worse VR-
QoL and FV than children with PCG despite comparable VA [38].

Children’s age at diagnosis or duration since diagnosis did not
have a significant impact on either FV [38, 77] or QoL [38, 77, 79].
QoL was not associated with age at surgery [90] or time since the
last surgery [37, 79], though children reported better self-care scores
after a successful surgery compared to children with an unsuccessful
surgery [75]. Most studies did not find a connection between
number of glaucoma surgeries and patient QoL [38, 78, 79, 81, 82],
except for one study that reported worse VR-QolL in children who
underwent three or more surgeries [77]. Two studies observed poor
FV (self-reported difficulty to complete an activity due to vision) in
children who underwent one or more surgeries [38] and more than
three surgeries [77]. Consistently, other types of medical treatment
or application of medication (e.g, eye drops, antiglaucoma
medication, number of clinic visits) were not associated with QoL
in children with glaucoma [36, 77-79, 81, 82]. With regard to FV, one
study observed that children who required less daily eye drops had
better FV scores [77].

Glaucoma knowledge and expectations of eye care significantly
impact family's PF and well-being [71, 82]. In one study [71], an
educational program on glaucoma resulted in participants reporting
more accurate knowledge about glaucoma and disease causes.
Patients also improved their attitudes and practices toward
glaucoma care and future health. Importantly, participants demon-
strated significantly fewer difficulties with activities of daily living,
higher self-esteem, and improved mental health. In another study
[82], patient and family QoL factors were evaluated. Significant
psychosocial indicators included knowledge of glaucoma, treatment
adherence, present social support, future expectations from the
point of optimism, and uncertainty surrounding the child’s diagnosis.

Psychosocial functioning and quality of life of individuals with
childhood glaucoma: associated sociodemographic factors and
characteristics of patient and family. Studies assessed the
relationship between PF and QoL measures and sociodemo-
graphic factors, such as age, gender, and ethnicity. The majority of
these studies did not find age or gender to be associated with QoL
[36-38, 75, 77-79, 90] or FV scores [36, 38]. However, one study
found patients of young age (8-11 years old) and female gender
to report worse HR-QoL and showed greater disagreement with
parental reports than adolescent and male patients, respectively
[76]. Only one study looked at potential ethnicity-related
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Records identified
in initial database search
n=2,396

n = 2,164 removed (irrelevant to

After reviewing titles
n=232

topic or population)

n =210 removed (irrelevant to

After reviewing abstracts
n=22

topic or population)

n =0 removed

After reviewing full texts
n=22

(irrelevant to
topic or population)

Fig. 1 Flow diagram of study selection. This outlines the number of papers included in the review (“n") after screening sequentially by titles,
abstracts, and full texts (white boxes on the left). It also includes the number of papers removed (“n”) due to an irrelevant topic or
population identified through each screening step (grey boxes on the right).

differences, but did not find an association with VR-QoL scores
[78]. In a study on young adults with childhood glaucoma [90],
married adults reported higher life satisfaction, and marital status
explained 8.8% of the variance in the participants’ life satisfaction
scores. The authors also found that adults living in rural
environments and with higher education levels reported better
overall QoL, together explaining the 13% of the variance in the
participants’ QoL scores. Interestingly, the socioeconomic status of
these participants did not play a role in their QoL or life
satisfaction. Parental education level was not associated with
children’s VR-QoL or FV [77]. A cross-sectional study measuring
personality characteristics found introverted children to report
significantly lower scores on social and mental domains of VR-QoL
compared to those of extroverted children [75]. However, it is
important to note that the authors did not specify how these
personality traits were measured and categorized in the two
groups.

The impact of childhood glaucoma on caregivers

The summary of studies on caregivers to patients with childhood
glaucoma is outlined in Table 3 and correlates and predictors of
QoL and/or FV for those caregivers are presented in Table 4.

SPRINGER NATURE

Caregiver outcomes related to PF were measured as mental
health, caregiver burden, positive aspects of caregiving, and QoL,
with most studies also assessing their relationship to different
clinical and sociodemographic factors.

Psychosocial functioning and quality of life of caregivers of
individuals with childhood glaucoma: the impact of the diagnosis.
In contrast to the results of studies focusing on the patient,
caregiver studies reported few significant associations between
PF or QoL and glaucoma-specific factors. The child’s age at
diagnosis was not significantly associated with caregiver QoL
[83, 86, 88]; however, caregivers whose child had a longer
duration of glaucoma reported significantly worse QoL [86] and
more time-dependent and overall burden [87] compared to
caregivers of children with more recent diagnoses. Furthermore,
those caregivers with children with worse best-corrected visual
acuity (BCVA) reported significantly lower QoL [83] and more
anxiety and depression symptoms [88] compared to that of
caregivers of children with better BCVA. Caregivers were also at
higher risk for moderate-to-severe anxiety and depression if their
child had undergone a surgical procedure [88]. Interestingly, one
study found improved caregiver QoL following their child’s
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Table 2. Correlates and predictors of psychosocial functioning and quality of life of patients with childhood glaucoma.

Factors examined in relation to patients’ PF or QoL

Clinical factors
Worse visual acuity in the better eye

Increase of visual field mean defect
Higher 10P

Type of glaucoma

Bilateral glaucoma (vs. unilateral)

Higher number of surgical procedures

Longer duration since surgery

Higher number of clinical visits last year

Unsuccessful surgery (vs. successful surgery)

Higher number or frequency of glaucoma
medication or treatment (e.g., higher number of

eye drops)

Younger age at diagnosis/longer duration of

glaucoma

Family with more than one child with glaucoma

Sociodemographic factors
Younger age of patients

Female (vs. male)

Ethnicity group
Lower patients’ education level

Lower caregivers’ education level

Parental age

Urban place of residency (vs. rural)
Married (vs. single)
Lower socioeconomic status

Other factors

Introverts (vs. extroverts)

SPRINGER NATURE

Significant findings (p < 0.05)

Worse FV [36, 38, 771

Worse glaucoma-related QoL [75, 79]
Worse HR-Qol [36]

Worse VR-Qol [36, 38, 77, 78, 82]

Worse glaucoma-related QoL [79]
Worse VR-Qol [81]

Group with SCG had worse FV and VR-
QoL than group with PCG [38]

Group with PCG had worse glaucoma-
related QoL than group with normal
vision [75]

Worse FV [36, 38, 77]
Worse VR-Qol [77]

Worse FV [38, 77]
Worse VR-Qol [77]

Worse glaucoma-related QoL [87]
Worse FV [77]

Worse FV [36]

Worse HR-QolL [37]

Worse VR-Qol [36]

Self-reported worse HR-QoL compared to
parent report [76]

Self-reported worse HR-QoL compared to
parent report [76]

Worse QoL [90]
Worse VR-Qol [77]

Worse QoL [90]

Worse glaucoma-related QoL [87]

Non-significant findings (p = 0.05)

No difference in HR-QoL [37], QoL [90], and
VR-Qol [81]

No influence on the level of concordance
between self- and parental reporting of
HR-QolL [76]

No difference in QoL [90]

No difference in QoL [90] and VR-QoL
[81, 82]

No difference in FV [77], HR-QoL [37], and
VR-QolL [77]

No difference in QoL [90], HR-QolL [36, 37],
and VR-QolL [36, 38, 78]

No influence on the level of concordance
between self- and parental reporting of
HR-QolL [76]

No difference in QoL [90], glaucoma-
related QoL [79],
HR-Qol [36], and VR-QoL [38, 78, 81, 82]

No difference in glaucoma-related QoL
[79], and HR-QoL [37]

No difference in glaucoma-related QoL [79]

No difference in QoL [90], glaucoma-QoL
[79, 81], HR-QoL [36], and VR-QoL
[77, 78, 82]

No difference in FV [38, 77], glaucoma-
related QoL [79], and VR-QoL [38, 77]

No influence on the level of concordance
between self- and parental reporting of
HR-Qol [76]

No difference in FV [77]

No influence on the level of concordance
between self- and parental reporting of
HR-Qol [76]

No difference in FV [38, 77], glaucoma-QoL
[75, 79], HR-QolL [36], QoL [90], and VR-QoL
[38, 77, 78, 81]

No difference in FV [38, 77], glaucoma-
related QoL [75], HR-QoL [37], QoL [90],
and VR-Qol [38, 77, 78]

No difference in VR-QoL [78]

No difference in FV [77]

No influence on the level of concordance
between self- and parental reporting of
HR-QolL [76]

No influence on the level of concordance
between self- and parental reporting of
HR-Qol [76]

No difference in QoL [90]
No difference in QoL [90]
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Table 4. Correlates and predictors of psychosocial functioning and quality of life of caregivers of patients with childhood glaucoma.

Factors examined in relation to caregivers’
PF or QoL

Clinical factors
Worse visual acuity in the better eye

Higher I0OP

Type of glaucoma

Laterality of glaucoma

Higher number of surgical procedures

Postoperative change and surgery success

Age at surgery

Number or frequency of glaucoma
medication or treatment (e.g., number of
eye drops)

Younger age at diagnosis/longer duration of
glaucoma

Family with more than one child with

Significant findings (p < 0.05)

More anxiety and depression
symptoms [88]
Worse QoL [83]

More anxiety and depression
symptoms [88]

Better QoL after the surgery,

regardless of the surgery’s success

[85]

More caregiver burden [87]
Worse QoL [86]

Worse Qol [83]

Non-significant findings (p = 0.05)

No difference in anxiety and depression symptoms
[88]

No difference in anxiety and depression symptoms
[88] and QoL [83]
No difference in anxiety and depression symptoms
[88] and QoL [83]

No difference in caregiver burden [87],
depression symptoms [86], positive aspects of
caregiving [87], and QoL [86]

No difference in QoL [85]

No difference in anxiety and depression symptoms
[88]

No difference in depression symptoms [86], positive
aspects of caregiving [87], and QoL [83]

glaucoma
Sociodemographic factors
Caregiver's age

Female caregiver (vs. male)
Worse QoL [83]

Child’s gender
Younger age of the child Worse QoL [86]
Lower parental education level

Unemployed (vs. employed) Worse QoL [83]

Less caregiver burden [87]

Married (vs. single)

Lower socioeconomic status

Other factors

More depressive symptoms
Worse QoL [86]

surgical procedure, regardless of the surgical outcome [85]. Three
studies did not find the number of surgeries to have an impact
on caregiver QoL [83, 86, 87]. The strongest negative predictor of
caregiver QoL in one study was the number of additional children
with glaucoma [83], though a separate study [85] found no
association between additional children with glaucoma and
change in caregiver QoL before and after their child underwent
surgery. Other glaucoma-related factors such as age at
surgery [85], glaucoma medication [83, 88], laterality [83, 85],
type of glaucoma [83, 88], and PCG severity [85] were not
associated with caregiver QolL, mental health, or the level of
caregiver burden.

Eye

More caregiver burden [87]

Less caregiver burden [87]

Less caregiver burden [87]

No difference in anxiety [88] and depression
symptoms [86, 88], caregiver burden [87], positive
aspects of caregiving [87], and QoL [85, 86]

No difference in anxiety [88] and depression
symptoms [86, 88], positive aspects of caregiving [87],
and QoL [85, 86]

No difference in caregiver burden [87], positive
aspects of caregiving [87], and QoL [83, 85]

No difference in caregiver burden [87], depression
symptoms [86], and positive aspects of caregiving [87]
No difference in depression symptoms [86], positive
aspects of caregiving [87], and QoL [83, 85, 86]

No difference in positive aspects of caregiving [87] and
Qol [85]

No difference in QoL [83]

No difference in depression symptoms [86], positive
aspects of caregiving [87], and QoL [85, 86]

More caregiver burden [84]

Psychosocial functioning and quality of life of caregivers of
individuals with childhood glaucoma: associated sociodemographic,
caregiver, and family characteristics. One study found that 20% of
caregivers reported anxiety symptoms, with 8.5% experiencing
moderate-to-severe anxiety [88]. Depression or depressive symp-
toms were highly prevalent among caregivers of children with
glaucoma and were negatively associated with caregiver QoL [86].
The prevalence of depressive symptoms among caregivers varied
across studies (23.6% [88], 44% [86], and 69.1% [84]), which may
be explained by unaccounted transient situations. For example,
one study revealed that 71% of caregivers demonstrated poor to
very poor pre-operative QoL with associated agitation, irritability,
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Fig.2 Geographic distribution of literature. The y-axis includes the countries where studies were conducted, and the x-axis tallies the number
of studies produced per country. India conducted the highest number of studies relevant to this topic, with 8 total papers included in this review.

depression, anxiety and powerlessness, though this prevalence
dropped to 20% post-operation [85].

Not surprisingly, emotional, socioeconomic and overall burdens
likewise increased with the severity of depression [84]. Between
47.4 and 71% of caregivers experienced a moderate burden, and
between 5% and 8.8% of caregivers felt severely burdened from
caring for children with glaucoma [84, 86].

In another study, outcomes of caregiving were measured using
a questionnaire that ranged from levels of positive aspects to
levels of the burden of caregiving and assessed self-affirmation
(e.g., increasing meaning to life) and outlook on life (e.g., positive
attitude). Although a majority of caregivers showed some level of
burden, most reported a moderate level of positive aspects of
caregiving for children with glaucoma [87]. Only emotional
burden was negatively related to the overall positive aspects of
caregiving, indicating caregivers whose children behave more
unpredictably were also more likely to feel unappreciated and less
useful within the context of caregiving. Sociodemographic or
family factors did not play an important role in the positive
experience of caregiving [87].

Most studies did not find QoL to be related to caregiver
sociodemographic characteristics, such as age [85, 86], gender
[85, 86], marital status [83, 85], socioeconomic status, average
household income [85, 86], or employment status [83, 85].
Similarly, most studies found child gender [83, 85, 86, 88] and
age [83] unrelated to caregiver QoL and mental health, though
caregivers of older children with PCG reported worse QoL
compared to caregivers of younger children with PCG in one
study [86].

These characteristics played an important role in caregiver burden
in a study by Zhu et al. [87]. Overall caregiver burden was
significantly higher in mothers, caregivers with higher education or
household income, and employed caregivers. More specifically,
parents who were older, had lower household income, or whose
children were younger experienced a more time-dependent burden.
The same authors also described that mothers and employed
caregivers experienced more physical burden, while less-educated
caregivers reported more developmental burden [87].

Study designs of included publications

The ideal study design for assessing PF or QoL in childhood
glaucoma would have a large sample size, use an internationally
validated instrument specific to childhood glaucoma, address
each facet of PF or QoL individually, and be designed
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longitudinally. Currently, there are no studies that meet all the
criteria outlined above.

The existing literature on PF or QoL in childhood glaucoma
mainly comprises cross-sectional studies. Only two longitudinal
studies were conducted, one in India studying caregivers [73]
and the other in Egypt studying children [71]. Few studies
reported sample size calculations, but those that did meet [86] or
exceed [83] their target enrollment were determined using
expected impact and prior literature.

Most studies addressed the PF or QoL of children diagnosed
with childhood glaucoma, while three studies included adults
[80, 81, 90] with a glaucoma diagnosis at pediatric age. One study
was considered for review but excluded due to the participants’
age at diagnosis (15-40 years), which did not fit the authors’
definition of childhood glaucoma [91]. Geographically, a dispro-
portionate number of studies was conducted in India (Fig. 2), with
one study group contributing seven of the studies.

Only eight of the studies included in the review assessed
elements of PF. Of those, four studied only PF [71, 84, 87, 88], and
four measured both PF and QoL [80, 82, 86, 89]. Notably, Knight
et al. studied PF and QoL as congruent topics encompassing
emotional well-being, social well-being, inconveniences, activity
limitations, and mobility in adults with a childhood glaucoma
diagnosis [80] and in caregivers [89]. The remaining 14 discussed
only QoL, independent of PF. No studies assessed the burden of
childhood glaucoma on family members other than parents, such
as siblings, or on providers who manage childhood glaucoma.
Findings on PF or QoL in childhood glaucoma across the
published studies remain inconsistent due in part to the cultural
diversity among study populations, which limits generalizability of
the findings to a global scale.

Variability of tools and results

Twenty-one instruments were used among the 22 included papers
(Table 5), demonstrating a lack of consistency or standardization
when researchers considered how to assess PF or QoL in
childhood glaucoma. Instruments used for patient-reported out-
comes measured VR-QoL, HR-QoL, general QoL, and FV, and were
catered to populations with visual impairment [78] or pediatric
populations in general (i.e., PedsQL or Kidscreen-27). Caregiver PF
or QoL was assessed using a questionnaire specific to childhood
glaucoma caregiving (CarCGQolL) as well as general caregiver
instruments (i.e., PAC, CBQ, CBI). For both populations, commonly
used mental health instruments included PHQ-9 or GAD-7. Most

Eye



Table 5. Instruments used in literature on PF or QoL in childhood
glaucoma for patients and caregivers.

Instrument Frequency

in review

Cardiff Visual Ability Questionnaire for 2
Children (CVAQQ)

Caregiver's Congenital Glaucoma Quality of 5
Life (CarCGQol)

Caregiver Burden Index (CBI)
Caregiver Burden Questionnaire (CBQ)

Children Manifest Anxiety Scale (CMAS)

Children’s Visual Function
Questionnaire (CVFQ)

Generalized Anxiety Disorder (GAD-7) 1
Assessment

Glaucoma Quality of Life (GQL-15) 1
Impact of Vision Impairment for Children (IVI-C) 4
2
1

1
1
Children Depression Inventory (CDI) 1
1
1

Kidscreen-27

LV Prasad Functional Vision Questionnaire-Il
(LVP-FVQ-II)

Positive Aspects of Caregiving (PAC) 1
Patients’ Expectations Scale 1

Primary Congenital Glaucoma Quality of Life 1
Scale (PCG-Qol)

Pediatric Quality of Life Inventory (PedsQL)
Patient Health Questionnaire (PHQ-9)
Self-Esteem Inventory

Satisfaction with Life Score (SWLS)

Visual Functional Questionnaire (VFQ-25)

O N Y GV R

World Health Organization QoL Instrument -
Abbreviated Version (WHOQOL-BREF)

studies also incorporated supplemental questionnaires recording
sociodemographic data and ocular medical history. The variability
in the instruments was likely a contributing factor to the variability
in results.

While a universal tool to assess PF or QoL may prove useful in
drawing more generalizable conclusions, researchers developing,
translating, and validating an instrument for use across various
regions must consider language and culture. Culture often plays a
large part in how ideas are communicated. Particularly for rural
populations, variability in local colloquialism can change the
meaning of a question entirely, making direct translation
challenging. Culture can also dictate standards of well-being that
may not be applicable worldwide [73]. For example, an instrument
developed in India includes “likelihood that child will get married”
[73], which, while culturally significant in India, may not
universally apply.

The specificity of instruments developed can affect the accuracy
of reported PF or QoL. It is important to have an instrument that is
disease (glaucoma) specific in order to capture the unique
challenges that the chronic condition presents, i.e., the specific
impact of an uncertain visual prognosis and potentially blinding
progressive disease; yet it will unsurprisingly not be applicable to
populations without the disease [36]. Conversely, if an instrument
is generic, it will be able to reach a broader population, but may
not properly evaluate characteristics distinct to the disease(s)
studied.

Furthermore, distinct concepts such as VR-QoL and FV have
been inappropriately conflated in some ophthalmic literature [44].

Eye
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While FV might be related to VR-QoL, they are operationalized
differently. For example, FV does not include mental health, self-
perception, or social functioning and is restricted to vision-related
activities (i.e., the ability to watch TV), whereas VR-QolL is the
patients’ perception of their own lives in relation to their eye
problem (i.e., ability to make friends). The authors encourage the
use of unidimensional instruments that do not conflate distinct
concepts.

Another challenge to measuring PF or QoL in childhood
glaucoma involves the perception and reporting of PF or QoL
itself. The age at which children can reliably and accurately self-
report results is inconsistent. Some studies have validated self-
reporting by children as young as 5 years old [92], while other
literature states children cannot reliably self-report until the age of
8 [93]. Furthermore, studies that compare children’s self-reported
PF, QoL, or FV to those reported by caregivers found that
caregivers consistently overestimate the burden of disease on
children and underestimate their QoL [36, 79, 94], apart from one
study, which showed bidirectional disagreement between patients
and their caregivers (i.e, caregivers both over- and under-
estimated their child’s QoL) [76]. These limitations make it difficult
to determine whether QoL reports by younger children or by
proxy caregivers are reliable.

DISCUSSION

Strengths

This is a novel, childhood glaucoma-specific comprehensive
review of PF and QoL in children and caregivers. While there is
a breadth of literature concerning QoL in patients with visual
impairment and their caregivers [1-4, 6, 8, 9, 67], no extant review
exists specific to childhood glaucoma.

A thorough and comprehensive search of all potentially
relevant studies was conducted (details on this may be found in
the section titled “Method of literature search”). Due to the paucity
of research overall, literature published in any year was included.
As a result, we believe that this review encompasses all literature
published on PF or QoL and childhood glaucoma with either an
abstract or text available in English. Still, there is a chance that
relevant studies may have not been included in this review. Our
results, however, indicate that investigations on this topic only
recently began. Of the 22 studies included in the current review,
the earliest was published in 2009, and the majority (n=16)
appeared in the literature in the last 5 years.

PROMs can help healthcare professionals to make informed
decisions based on their patients’ priorities and improve the care
they provide as well as evaluate the performance of their practice
[15]. This review demonstrates the utility of PROMs, like the PF or
QoL assessment tools, to monitor the progress of patients with
childhood glaucoma, measure the impact of healthcare interven-
tions, detect secondary problems early, and measure caregiver
burden.

Lastly, this review identifies questionnaires that can be
employed in clinical practice to assess childhood glaucoma’s
impact on patient and caregiver health outcomes.

Limitations

There are a number of methodological issues that limit the quality
of the studies reviewed. The foremost limitation of this review is
that there are few definitive conclusions that can be made from
the current evidence base, which is likely due to the quality of the
studies present, such as small sample sizes and selective patient
demographics. As discussed, the lack of standardized question-
naires specific to PF or QoL in childhood glaucoma led to
researchers using several different instruments or adapting them
to the population of interest, thus impacting the ability to capture
glaucoma-specific concerns or impacts. Similarly, the PROMs
implemented in some studies of our review do not differentiate
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between QoL and FV as distinct concepts, leading to imprecise
results [44]. Furthermore, the literature disproportionately repre-
sents study samples from India or the Middle East, with relatively
little research conducted in other parts of the world (Fig. 2), which
could be an outcome of the variation in the prevalence of
childhood glaucoma per global region. Cultural factors as well as
variations in study methods and samples may also limit the
applicability of the findings to population which differ
substantially.

The authors included literature on any methodology, a potential
cause for the discrepancy among the results. Two studies focused
specifically on questionnaire development and validation [73, 74]
and one study measured the parent—child agreement in reporting
HR-QoL [76]. Two studies featured a longitudinal study design
[71, 85], one of which introduced an educational intervention [71].
The remaining 17 employed a cross-sectional study design, which
cannot infer causality and does not address how PF or QoL may
change for patients and their caregivers over time. In addition,
many studies did not utilize a control group but rather compared
results to the norms of the various measures used. Another
limitation was the relatively small sample sizes employed in
several studies. There is also the question of possible study sample
bias in many studies which did not report participation rates. Two
sets of papers [37, 73, 76, 85] derived their results from the same
dataset, potentially duplicating findings.

While a number of studies examined QoL in young patients
with glaucoma, there were no studies of psychological and social
functioning, cognitive development, or academic achievement.
Among studies of QoL, few examined generic as opposed to
vision-specific QoL. More studies are needed to address factors
predictive of QoL (besides visual ability, bilateral condition,
number of surgeries) as well as interventions to improve QoL.
As the research literature in this area increases, the use of meta-
analysis will be a useful tool to compare results across various
studies as well as systematically evaluate the rigor of the
methodologies employed. Prospective longitudinal studies with
large and diverse patient samples [95] are especially needed to
identify the course of psychosocial development and factors
predictive of health outcomes.

Opportunities for global and public health research

Future prospective, longitudinal studies would be useful in
understanding changes in PF or QoL over time as it relates to
factors such as age, length of therapy, nature of the intervention,
visual outcome, and complications, when applicable. As previously
discussed, the development of globally accepted standard
instruments for measuring PF or QoL may aid in comparing
results across regions, while also appreciating how local
population-specific factors might affect these. The authors also
encourage a global collaboration to diversify the sample popula-
tion and study size in future research.

Studying the correlations between PF or QoL and factors such
as education level, health literacy, age, and marital status may
improve our understanding of the effect of glaucoma on an entire
family. Research to elucidate this complex area and identify
interventions to support families is warranted.

The authors note that while many of the studies and
interventions discussed in this review reported or addressed
reports of childhood glaucoma having a negative impact on the
activities of daily living of the patient and caregiver, this does
not necessarily translate into lower QoL. The “disability paradox”
indicates that a child’s QoL is not inherently dependent on
whether or not they have functional limitations or health
conditions, and therefore children with disabilities may experi-
ence Qol that is as good as, or sometimes better than, their non-
disabled peers [14]. It would be of interest to investigate these
issues in childhood glaucoma in diverse populations and
cultures. Age and developmentally appropriate PROMs that
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measure QoL and FV separately are also necessary to identify the
disability paradox in glaucoma populations should it exist.

Opportunities for clinic-based research

This review highlights the void as well as the potential value of
using standardized outcome measures to monitor PF or QoL in
patients and caregivers. Indeed, some studies on utilizing
PROMs in routine clinical care display a positive impact on HR-
QoL [96, 97]. Given the tendency for caregivers to under-
[36, 76, 79] or overestimate [76] their child’s well-being, the
authors advocate seeking self-report from subjects as the most
important outcome measure rather than caregiver or proxy
report when administering questionnaires related to PF or QoL
in the patient. Caregivers are an integral part of the clinical
relationship, and this needs to be respected when seeking such
information. Raising awareness of this potential source of bias,
along with specific comments on study design methodology to
show how this has been addressed, will strengthen the veracity
of the research findings. Furthermore, to comprehensively
understand well-being in childhood glaucoma care, researchers
should consider studies assessing PF or QoL in siblings and in
those who provide care to individuals with childhood glaucoma.
It would also be useful to explore the impact of the health
provider’'s or the siblings’ attitudes toward the child with
glaucoma upon that child.

Opportunities for interventional research

Multiple studies included in this review identified that low FV is
associated with low VR-QoL and HR-QoL [36, 38, 75, 77, 79],
revealing an extra incentive to focus efforts to maximize visual
health. Low-vision aids, such as manual monocular telescopic
systems, can improve children’s ability to succeed developmen-
tally, socially, and academically [98], and maybe a necessary
treatment for childhood glaucoma in addition to medical and
surgical therapies [83]. Research on interventions outside of the
aforementioned low-vision aids is limited, leaving an opportunity
for future studies.

The accelerated application of telehealth during the COVID-19
pandemic has offered options for care, but evidence of its benefits
and disadvantages is mixed. Telemedicine may improve patient
experience, as seen by a decreased travel burden in one review on
adult glaucoma care [99]. However, “digital exclusion” of patients
who lack the resources to participate in telemedicine is a growing
concern and a cause of widening health inequalities [100]. There
are no current studies on this topic as it pertains to childhood
glaucoma and thus, studies on the outcomes of telemedicine on
PF or QoL in these individuals are recommended.

There is also no literature on the role of online support groups
in improving well-being in individuals with childhood glaucoma or
their caregivers, and this is an area of research that the authors
believe could prove clinically useful. The low cost and potential for
dissemination of information through online avenues allow for a
greater scope of outreach, and online interventions can help
deliver benefits to patients and caregivers globally.

It is fundamental to a successful assessment program that
patients noted to have low PF or QoL have access to appropriate
clinical resources and support structures. In addition to specialist
glaucoma care, the clinical care team ideally should include
members with skills in childhood and family behavior, psychology,
low vision, occupational therapy, social work, and more. Literature
also emphasizes the value of health literacy regarding illness
uncertainty [71, 72] and the authors encourage providing
psychoeducation to patients and caregivers to improve treatment,
compliance, and family adaptation.

Summary

This report addresses the peer-reviewed literature related to PF
and QoL in patients with childhood glaucoma and their caregivers.
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The goal was to consolidate and describe the currently published
evidence base, explore areas for relevant future research, and
propose potential improvements in study design and methodol-
ogy to deliver the highest quality evidence to improve health
outcomes in this population.

Although some trends could be identified, such as significantly
worse patient and caregiver PF or QoL with worse VA or younger
patient age, the disparate approaches and study designs made
more detailed analysis difficult. There were many inconsistencies
at all stages of the study design, which while contributing to a
broader picture, limit comparisons of outcomes between them,
their relevance to other populations, or consolidation for mean-
ingful collaborations and statistical analysis. Immediate important
questions resulting from this work include how best to determine
the most appropriate model(s) for assessment of the impact of
childhood glaucoma in various healthcare settings, both for
identifying patients and families who need additional support or
other interventions, and how best to ensure that measures of
patient and caregiver well-being are integral to these studies.

Our findings suggest healthcare teams will gain much from
addressing the PF or QoL of childhood glaucoma patients and
their caregivers as components of a holistic and multidisciplinary
approach for families facing childhood glaucoma. The negative
impact of childhood glaucoma extends into every domain of the
life of the patient and beyond the patient in question to their
caregivers. This impact cannot be captured through the clinical
findings normally focused on by managing physicians. Whilst the
literature is varied, a common theme is an advocacy for the
inclusion of patient [36-38, 71, 75, 77, 78, 82, 90] and caregiver
[73, 82-87] PF or QoL in the evaluation and treatment plan.
Drawing from our review, potential avenues to address this need
include discussions about health literacy [90], health educational
intervention programs [71], and psychological support
[75, 82, 84, 87]. There were relatively few common findings across
the identified papers because of the wide variability in assessment
tools, methodology, and cultures. This review highlights the need
for future studies validating and employing standardized tools to
measure PF or QoL of patients with childhood glaucoma and their
caregivers.
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