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Purpose: Geographic atrophy (GA) impacts both patients and caregivers, yet little is understood about their respective burdens. The 
MOSAIC study aimed to identify the clinical, emotional, and financial burden among patients with GA and caregivers.
Methods: A total of 28 patients with GA and 17 caregivers from the United States (US), the United Kingdom, and Australia 
participated in individualized qualitative interviews followed by a cross-sectional quantitative survey of 102 patients and 102 
caregivers in the US. Interview transcripts were analyzed to develop conceptual models, which were then used to guide the design 
of quantitative surveys. Data were described at the item level and score level when appropriate (National Eye Institute Visual Function 
Questionnaire [NEI VFQ]-39 and Zarit Burden Interview [ZBI]). For the patient/caregiver dyad sample, the association between the 
NEI VFQ-39 scores and ZBI score was explored through correlation coefficients and scatterplots.
Results: GA had a substantial impact on patients’ vision-related quality of life, activities of daily living, and instrumental activities of daily 
living. There was considerable overlap between perspectives and key concerns identified by patients and caregivers. Eighty-three percent of 
caregivers reported having to drive patients to appointments due to limited patient mobility, for example, and 41% reported a change in their 
employment status after becoming a caregiver, with 50% of them unable to work due to caregiving. The burden of patients and caregivers 
had a correlation ranging from −0.63 to −0.21 between NEI VFQ-39 subscale and composite scores and ZBI score.
Conclusion: This study confirms the paucity of support for both patients with GA and caregivers. Both groups require expanded 
access to financial, social, and mental health resources.

Plain Language Summary:  
What is this summary about?

People with geographic atrophy, also called GA, can lose their eyesight and have a hard time driving, reading, and recognizing 
faces. This can worsen their quality of life. Often, people with GA need someone to care for them. The MOSAIC study was done to 
find out how GA affects health, happiness, and finances of people with GA and their caregivers.
What were the results?

One hundred and two people with GA and 102 caregivers in the United States were interviewed. The average age of people with 
GA was 68 years and of caregivers was 46 years. The findings showed that most people with GA did not drive because of their poor 
eyesight and instead counted on their caregivers to drive them to doctor appointments and other places. They also had a reading and 
doing things around their home because of their worsened eyesight.
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Both people with GA and caregivers said they felt stressed. They both worried about spending money on things they need to make 
living with GA easier. They also felt stressed about their finances because they could not work as much. People with GA worried most 
about losing their independence and caregivers worried most about the future of their loved one with GA. 
What do the results mean? 

This study showed that GA has a serious effect on people’s health and quality of life while also having a major impact on their 
caregivers. 

Keywords: age-related macular degeneration, functional vision, geographic atrophy, health-related quality of life, caregiver burden, 
disease burden

Introduction
Age-related macular degeneration (AMD) is a degenerative eye disease in which deterioration of the macula causes 
progressive and irreversible vision loss.1 Geographic atrophy (GA) is an advanced form of AMD characterized by the 
progressive and irreversible loss of photoreceptors, retinal pigment epithelium, and choriocapillaris.1 Visual function 
deficits in reading, night vision, and dark adaptation appear gradually and often precede vision loss.1,2 Until very 
recently,3,4 there were no treatments available for patients with GA, and physicians could only monitor disease 
progression and encourage lifestyle modifications, including smoking cessation,5 adherence to a Mediterranean diet,6 

vitamin supplementation,5,7 and interventions aimed at improving the ability to perform functions required for daily 
living, such as low vision rehabilitation.8 Pegcetacoplan and avacincaptad pegol are currently the only two therapeutics 
indicated for the treatment of GA secondary to AMD, approved for use in the United States (US) in 2023.3,4

GA is a leading cause of legal blindness1,9 and is responsible for substantial economic hardship for those diagnosed 
with the disease.10 As has been noted in prior research, general and age-related vision loss can translate to significant 
damage to quality of life (QoL) in ways that are often “underestimated by health status and utility measures”.2 Moreover, 
GA imposes a considerable burden on both people with the disease and caregivers, causing an estimated 60% decrease in 
the average patient’s QoL when compared to people of similar age without GA.11,12 Despite the documented negative 
effects of GA,13 no multi-country studies have investigated the clinical, emotional, and financial burden of the disease. 
Therefore, we conducted this mixed-methods study to characterize and document the impact GA has on patients and 
caregivers.

Methods
MOSAIC was a non-interventional study using a two-staged, sequential exploratory mixed-methods design.14 Initial 
qualitative interviews with patients with GA and caregivers were conducted in the US, the United Kingdom (UK), and 
Australia.15 Those interviews informed the design of a cross-sectional quantitative survey that was administered to 
patients with GA and caregivers in the US, Canada, Australia, the UK, Germany, and France a few months after the 
completion of the qualitative interviews.15 The quantitative results reported herein include only the US data because this 
was the largest single-country cohort that participated in the MOSAIC study.

Patients were invited to take part in the study if they were aged ≥60 years, self-reported a diagnosis of GA secondary 
to AMD in at least one eye, did not have neovascular AMD, and had GA that could not be due to Stargardt disease. In 
addition, after data review, patients who reported being diagnosed with GA before 50 years of age were excluded to 
mitigate against potentially misstated diagnoses by participants (9 patients were excluded from the US sample for this 
reason). The study design involved convenience sampling, which is standard practice for burden of illness studies.16–18 

Caregivers were invited to participate in the study if they were aged ≥18 years, were the primary caregiver of a patient 
with GA, and received no financial compensation for their caregiving services. A primary caregiver was defined as any 
person who, without being a professional or belonging to a social support network, was in some way directly involved in 
the patient’s care or was directly affected by the patient’s health condition. Patient advocacy groups, including the 
American Macular Degeneration Foundation, BrightFocus Foundation, MD Support, Prevent Blindness, and
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SupportSight Foundation, supported recruitment and screening of potential US participants. Further recruitment was 
supported by Global Perspectives, a recruitment agency.

Patients and caregivers were interviewed and surveyed separately, and while patient/caregiver dyads (ie, paired 
participants with an established patient/caregiver relationship) were desirable, not all patients or caregivers were 
associated with another participant in the study. The survey was mostly administered electronically, but patients who 
were too vision-impaired to take an online survey on their own had the ability to have the survey moderated by phone by 
a Global Perspectives interviewer. Study documents, including the protocol, patient demographic and health information 
forms, interview guides, surveys, screeners, and informed consent forms received ethical approval from an independent 
board, Solutions IRB (IRB# IORG0007116). All participants provided informed consent to participate. This study was 
performed in accordance with the Helsinki Declaration of 1964 and its later amendments.

Qualitative Methods
Conduct of Interviews
Eligible participants were purposively sampled and took part in individualized interviews conducted online or by phone 
in English. Interviews lasted approximately 60 minutes and were audio-recorded. Participants provided verbal permission 
to audio record the interview for subsequent transcription. Interviews were transcribed verbatim and anonymized for 
participant privacy. Interviews followed a semi-structured interview guide, one for patients with GA and one for 
caregivers. Patient interviews were focused on changes in vision due to GA, the impacts of living with GA, and how 
patients manage GA (eg, medical appointments). Caregiver interviews were focused on understanding the types of 
support the caregivers provide to patients and the impacts of caregiving on their own life.

Qualitative Coding and Analysis
Transcripts were generated by Fantastic Transcripts, an independent transcription agency, reviewed by transcription 
agency senior staff, then reviewed again by study personnel prior to coding. Transcripts were coded and analyzed with 
thematic analysis in ATLAS.ti Scientific Software Development GmbH (2023) ATLAS.ti MAC (version 9 [computer 
program] available at https//atlasti.com, downloaded May 2, 2021) using an inductive approach tailored to the study 
objectives.19 Prior to coding, a list of provisional codes was generated based on the major interview guide topics (eg, 
visual changes); provisional codes were further specified during coding (eg, visual changes: blurred vision). The first 
transcript was independently coded by two researchers (DA and TL); any inconsistencies in codes were discussed and 
reconciled. An initial coding framework was developed, which was revised throughout the study as needed.

Following coding, conceptual models were developed by one researcher (DA) in the form of a visual representation of 
the clinical, emotional, and financial burden on patients with GA (Figure 1a) and caregivers (Figure 1b). A second 
researcher (TL) confirmed the accuracy of the conceptual models by reviewing the models against the final coding 
framework in ATLAS.ti. The conceptual models were developed using standard analytical techniques.20,21 Codes, derived 
from patient and caregiver quotations, were inductively categorized into higher-order overarching categories including 
domains and sub-domains, reflecting their conceptual underpinning. In addition, the adequacy of the sample size was 
assessed by a saturation analysis performed to determine how much new information about the patient or caregiver 
experience of GA was obtained in each group. Saturation analysis was conducted separately on patient and caregiver 
transcripts at the subdomain level with patient and caregiver data combined on GA-related symptoms and impacts.

Quantitative Methods
The analyses were performed in three analysis sets: the patient population, the caregiver population, and the patient/caregiver 
dyad population. A descriptive analysis was conducted for each set: socio-demographic and health variables were described 
along with patient-reported outcome data at the item level and at the score level for the National Eye Institute Visual Function 
Questionnaire (NEI VFQ)-39 and Zarit Burden Interview (ZBI) total score. The NEI VFQ-39 is used to measure patient- 
reported vision-dependent function and the impact of vision loss on health-related QoL.22 The NEI VFQ-39 consists of the 
same 12 subscales as the NEI VFQ-25, including subscales specific to driving, vision difficulty, and mental health, with 
optional subscale-specific questions that can be added to improve the reliability of the subscale being assessed.23 The
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subscale and composite NEI VFQ-39 scores range from 0 to 100, with higher scores indicating better QoL. For the caregiver 
population, caregiver-reported outcome data were reported at the item level and at the score level for the ZBI total score. To 
better interpret the ZBI total score, four categories were defined: (1) “little or no burden” (score: 0–20), (2) “mild to moderate 
burden” (score: 21–40), (3) “moderate to severe burden” (score: 41–60), and (4) “severe burden” (score: 61–88). The patient 
NEI VFQ-39 score was described according to caregiver ZBI total score using the four categories provided above. The 
association between the ZBI total score and the NEI VFQ-39 subscale and composite scores was explored through 
correlation coefficients and scatterplots. A statistical analysis plan was finalized before the availability of the final data 
and analyses were performed using SAS software version 9.4 (SAS Institute, Cary, NC, USA).

Results
Qualitative Analysis Results
A total of 28 patients (22 US residents, four UK residents, and two Australian residents) and 17 caregivers (11 US residents, four 
UK residents, and two Australian residents) participated in qualitative interviews. A conceptual model derived from patient and

Figure 1 Conceptual model of the clinical, emotional, and financial burden of GA and the impact of visual changes on (a) patients with GA and (b) caregivers. 
Abbreviations: GA, geographic atrophy; TV, television.
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caregiver interview data documents the clinical, emotional, and financial burden of GA. Results of the interviews performed with 
the patients with GA and caregivers revealed significant impact of visual changes on patients (Figure 1a) and caregivers 
(Figure 1b). These qualitative findings helped determine the nature of the quantitative study instruments.

Quantitative Analysis Results
Socio-Demographic and Clinical Characteristics of Patient and Caregiver Samples
The patient sample was composed of 102 patients residing in the US. The majority of patients were female (57%). The 
mean (standard deviation [SD]) age was 68 (4) years and ranged from 60 to 84 years. The sample was largely White (68%). 
Most of the patients were retired (77%), and 88% of patients reported living with someone (partner or spouse, family 
member, or friends). Nearly all patients had a level of education at least equivalent to high school graduation (Table 1).

The caregiver sample comprised 102 caregivers, the majority of whom were White (62%), with a similar proportion of 
male (47%) and female (53%) caregivers. The mean (SD) age was 46 (15) years and ranged from 19 to 68 years. All caregivers

Table 1 Patient and Caregiver Socio-Demographics. GED, General 
Educational Development; NA, Not Applicable

Patients  
(N=102)

Caregivers  
(N=102)

Age, years

Mean (SD) 68.2 (4.3) 46.1 (15.0)
Median (range) 68 (60–84) 45 (19–68)

Sex, %
Female 57% 53%

Male 43% 47%

Non-Hispanic ethnicity, % 77% 73%

Race (most frequent), %
White 68% 62%

Black/African American 11% 12%

Highest level of education, %

Some high school but did not graduate 2% 0%

High school graduate/GED equivalent 32% 12%
Some college 15% 24%

Associate degree 9% 20%

Bachelor’s degree 18% 27%
Post-graduate degree 13% 15%

Trade/technical certification 9% 3%

Missing 3% 1%

Employment status, %

Employed 4% 42%
Full-time 1% 21%

Part-time 3% 22%

Unemployed 20% 34%
Retired 77% 11%

Homemaker 9% 12%

Medically unable to work 4% 1%

Living situation, %

With a partner/spouse, family, or friends 88% NA
Alone 9% NA

Nursing home or assisted living facility 3% NA
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had a level of education at least equivalent to high school graduation. A total of 42% of caregivers reported being employed; 
21% were working full-time and 22% were working part-time. Among all patients, 34% were not employed, 12% reported 
being homemakers, and 11% were retired. Caregivers reported having provided support for a mean (SD) of 3.3 (4.7) years to 
the patient with GA they cared for, and 81% of caregivers reported living with the person they cared for.

A total of 75% of patients reported experiencing visual changes: 43% experienced changes in both eyes and 32% experienced 
visual changes in only one eye. The mean (SD) age at time of first experience of visual changes due to GA and the mean (SD) age 
at time of GA diagnosis were similar at 64 (5) years (range: 51–82) and 62 (6) years (range: 50–82), respectively (Table 2).

Impact of GA on Patients’ Activities of Daily Living (ADLs) and Instrumental Activities of Daily Living (IADLs) 
and Caregiver Burden
GA impacted patients’ daily activities by limiting their mobility as well as their ability to accomplish daily activities 
independently. Each of these limitations in turn had ramifying effects on caregivers.

Nearly 86% of patients (n = 88) stated that they did not currently drive. Among the 84 patients who previously drove, 
76 stated that they were no longer driving because of their eyesight only or both eyesight and other reasons. For those 
who still drove (14%, n = 14), driving difficulty increased at night and in challenging conditions such as in bad weather, 
during rush hour, on the freeway, or in city traffic. The mean (SD) driving subscale score of the NEI VFQ-39, 9.7 (20.4),

Table 2 GA and Other Eye Conditions Experienced by Patients. AMD, Age-Related Macular 
Degeneration; GA, Geographic Atrophy; SD, Standard Deviation

Patients  
(N=102)

Time from diagnosis of GA, years
Mean (SD) 6.3 (5.2)

Median (range) 4 (1–22)

Age at diagnosis of GA, years

Mean (SD) 61.9 (5.7)
Median (range) 62 (50–82)

Time from first experience of visual changes due to GA, years
Mean (SD) 4.4 (4.0)

Median (range) 3 (1–21)

Age at first experience of visual changes due to GA, years

Mean (SD) 63.6 (5.5)

Median (range) 63 (51–82)

Location of visual changes due to GA, %

Both eyes 43%
One eye only 32%

Neither eye 3%

Do not know 11%

Time from first experience of visual changes due to wet AMD in fellow eye (n=5), years

Mean (SD) 4.2 (1.9)
Median (range) 4 (2–7)

Cataracts ever diagnosed or experienced, %
Both eyes 13%

One eye only 9%

Glaucoma ever diagnosed or experienced, %

Both eyes 8%

One eye only 10%
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was the lowest score compared with the other subscales, indicating a negative impact of GA on driving. Over half of the 
patients (51%) reported they could walk independently in familiar places, but only 22% reported being able to walk 
independently in unfamiliar places. Patients also reported that GA impacted their ability to independently accomplish 
activities within the home, including heavy-duty house cleaning (65%), preparing complex meals (64%), minor house 
repairs (59%), and locating an object that is not in its usual place (55%) (Figure 2). Moderate to extreme difficulty 
reading a newspaper and small print (eg, medicine bottle, legal forms) was reported by 67% and 68% of patients, 
respectively. The proportions of patients who reported no longer reading the newspaper and small print were 19% and 
20%, respectively. Reading street signs was also reported to be of moderate to extreme difficulty for 61% of patients, 
with 22% of patients reporting that they no longer read street signs because of their eyesight. The use of extra lighting 
and increased font size to assist with reading was reported by 64% and 84% of patients, respectively.

Limitations on patient mobility outside the home had a direct impact on caregiver burden. Eighty-three percent (83%) 
of caregivers reported having to drive patients to their eye appointments for GA and 76% reported having to drive 
patients to other medical appointments. Notably, 23% of caregivers described driving the person they cared for as the 
most inconvenient form of care given. In addition, 74% of caregivers reported shopping for the person they cared for and 
72% of caregivers reported accompanying the person they cared for while they were walking. Caregivers corroborated 
patients’ reports of how GA impacted their ability to read and perform activities within the home. Caregivers reported 
spending a median time of 10 (interquartile range: 5–25) hours per week on household tasks that the patients would have 
been able to perform independently if not for their visual impairment due to GA. Assisting in managing medications, 
including reading medicine bottles, was reported by 62% of caregivers.

Financial Impact on Patients and Caregivers Due to GA 
Patients and caregivers also reported significant financial burden, with 44% of patients and 37% of caregivers being 
concerned or very concerned about the effect of GA on their finances in the future. Patients and caregivers reported using

Figure 2 Home activities and the proportion of patients who report being unable to complete them independentlya. 
Note: aN = 102. 
Abbreviation: TV, television.
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their own money to purchase products to assist the patient with GA, including items such as extra lighting (63% and 
52%, respectively), eyeglasses (72% and 51%, respectively) or devices to assist with reading (64% and 50%, respec-
tively). Among patients with GA, 37% (n = 38) reported that GA had affected their ability to do paid work and, of those, 
61% had to stop working or retired sooner than they wanted.

Impact on work was even more significant for caregivers than for patients, likely because of the younger age of the 
caregiver cohort. A relatively high proportion of caregivers (41%) had a change in their employment status after becoming 
a caregiver, with 50% of them unable to work due to caregiving; 29% reported working fewer hours, and 12% retired early.

Emotional Impact on Patients and Caregivers Due to GA 
GA also impacted patients’ and caregivers’ psychological and emotional wellbeing. Losing their independence was the 
biggest concern reported by 56% of patients; 51% of patients worried about their eyesight most or all the time. Patients 
reported feeling frustrated a lot of the time (47%), and 67% reported feeling much less control over what they did (answers on 
the NEI VFQ-39 questionnaire of “definitely true” or “mostly true”). About 34% of patients reported worrying about doing 
things that would embarrass themselves or others because of their eyesight and 28% reported being often irritable. Mean (SD) 
vision-specific mental health subscale score, related to the items described previously, was 46.4 (25.1).

Regarding caregivers, mean (SD) ZBI total score was 24.8 (18.7) on a scale ranging from 0 to 88, in which higher 
score indicates more severe burden. Most caregivers (82%) reported being afraid of what the future held for the person 
they cared for (item 7) and 64% reported feeling the person they cared for was dependent on them (item 8) “sometimes”, 
“quite frequently”, or “nearly always”.

Despite these concerns, 62% of caregivers indicated that providing care gave their life meaning “to a great extent” and 
53% reported that providing support to the person they cared for improved their relationship with them “to a great extent”.

Caregiver Burden and Vision-Related QoL: Evidence from the US Dyad Sample 
Among caregivers participating in the survey, 93 were related to a patient who also participated. Analyzing relationships 
between patient and caregiver responses provided insights regarding the ways in which patient and caregiver burden were 
similar. Overall, Spearman rank-order correlation coefficients between NEI VFQ-39 subscale and composite scores and 
ZBI total score ranged from −0.63 to −0.21, indicating a correlation between vision-related QoL of the patient and the 
caregiver’s burden.

There was a clear association between poor vision-related QoL of patients with GA and high caregiver burden 
(Figure 3). Mean NEI VFQ-39 composite score was lower, indicating poorer vision-related QoL, for the subgroup of 

Figure 3 Association of NEI VFQ-39 subscale scorea with the ZBI total score for the patient/caregiver dyad populationb. 
Notes: aAll scores range from 0 (lower functioning) to 100 (higher functioning). bN = 93. cDriving subscale score is only computed in patients who are currently driving or 
who gave up driving mainly because of their eyesight. Box for each score indicates interquartile range (first to third quartile); +, mean; —, median; bottom and top bars, 
observed minimum and maximum value. 
Abbreviations: GA, geographic atrophy; NEI VFQ-39, 39-item National Eye Institute Visual Function Questionnaire; SD, standard deviation; ZBI, Zarit Burden Interview.
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patients whose caregiver had a higher ZBI total score, which indicated more burden (mean values of 15.8, 26.5, 35.9, and 
53.0 for patients whose caregivers reported “severe burden”, “moderate to severe burden”, “mild to moderate burden”, and 
“little or no burden”, respectively). The mean NEI VFQ-39 General health subscale score, corresponding to the single item 
asking patients about their general health, was higher for patients receiving help from caregivers reporting lower burden 
(mean values of 16.3, 25.0, 33.1, and 49.0 for patients whose caregivers reported “severe burden”, “moderate to severe 
burden”, “mild to moderate burden”, and “little or no burden”, respectively). In terms of mental health, caregivers reporting 
higher burden took care of patients who reported having lower mental health subscale score, indicating more emotional 
impact due to GA (mean values of 26.3, 35.9, 36.3, and 57.5 for patients whose caregivers reported “severe burden”, 
“moderate to severe burden”, “mild to moderate burden” and “little or no burden”, respectively).

Discussion
The results of the MOSAIC study support that patients with GA and caregivers experience a high degree of clinical, 
emotional, and financial burden related to GA, with considerable overlap noted between perspectives and key concerns 
identified by both patients with GA and caregivers. Vision loss due to GA reduced patients’ ability to function safely and 
independently outside and inside the home. A negative impact on driving and the ability to perform household tasks 
independently were among the most frequent challenges reported by patients with GA and caregivers. Loss of autonomy 
and independence reported by patients were found to be the greatest concerns affecting patient emotional well-being. 
Caregiver emotional well-being was primarily affected by concern of the future for the person they cared for and how 
much care they needed to provide. The financial burden experienced by patients with GA and caregivers was related to 
needing to spend personal money for medical care and assistive devices, the need to change employment status 
negatively impacting earning potential, and worry about future financial issues. Caregiver employment status was 
more often adversely affected compared with patient employment status, likely due in part to the younger age of the 
caregiver cohort. For patients, lower NEI VFQ-39 scores were correlated with higher GA-related impacts on QoL, 
meaning that these patients were more likely to need support from caregivers. Caregivers with higher ZBI scores reported 
a more significant burden from their caretaking activities, suggesting that these caregivers were also greatly impacted by 
GA. Patient vision-related QoL and caregiver burden were correlated when assessing the association between the NEI 
VFQ-39 subscale and composite scores and the ZBI total score in the patient/caregiver dyad population.

The study findings indicate that GA may adversely affect patients’ ability to perform ADLs and IADLs indepen-
dently. ADLs include the ability to ambulate and feed oneself independently. IADLs include the ability to drive, shop, 
prepare meals, and perform house cleaning and home maintenance independently.24 Similar to other studies,10,11 the 
patients in this study reported that GA had impacted their ability to drive. Caregivers corroborated this finding, reporting 
the need to drive patients to appointments, with almost a quarter of caregivers reporting this to be the most inconvenient 
form of care they provided. Patients in this study also reported difficulty in walking independently in unfamiliar places, 
preparing complex meals, and performing heavy-duty house cleaning and minor house repairs. These findings were also 
supported by caregiver report of needing to shop for the person they care for and accompany them while walking, 
spending 10 hours per week performing household tasks that the patient could no longer perform independently, and 
assisting the patient with reading activities, including medication management.

The findings of this study also support the urgent need for access to treatment and broader resources and support to 
help mitigate the clinical, financial, and humanistic burden of GA. Currently, only two treatments are approved in the US 
for the treatment of GA secondary to AMD.3,4 Continued development of therapies to treat GA and referral to low vision 
rehabilitation and occupational therapy may assist patients and caregivers alike. Use of therapeutics has been shown to 
slow GA progression.25,26 Referral for low vision rehabilitation and occupational therapy can assist patients and 
caregivers through education on the use of assistive devices/aids and other adaptations for patients to be able to perform 
everyday tasks and chores independently or with minimal assistance.8,27 From a public policy perspective, ensuring 
assistive devices and healthcare interventions are covered by insurance including Medicare is critical to alleviating the 
financial burden associated with GA.10 Better social support systems may lessen feelings of isolation and other aspects of 
the emotional burden of GA that patients face.27,28 Patient advocacy groups can help connect patients with GA and 
caregivers to others living with GA and improve patient and caregiver understanding of the range of technologies
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available that may improve vision-related QoL for patients and lessen caregiver burden (eg, magnifiers, color contrast 
chopping boards, text-to-speech software).27,28

While MOSAIC provides a rich data set on the impact of GA on the lives of patients and caregivers, there are some 
limitations to the study. First, the study relied on patient self-reporting of diagnoses and visual changes attributed to GA, 
not confirmed by clinicians. Second, the NEI VFQ-39 was utilized to measure visual function. The NEI VFQ-39 is 
a modification of the NEI VFQ-25, which was developed to measure a range of general vision disorders.22 While the NEI 
VFQ-25 is commonly used in GA studies and has evidence to support its use as a reliable and valid measure of patient 
visual function and vision-related QoL in the GA population, it has not been specifically validated in the GA 
population.29–31 Correlations and interdependencies between factors in the conceptual models developed for patients 
with GA and caregivers were not performed. Finally, the study utilized convenience sampling. Convenience sampling, in 
combination with the potential weaknesses related to the relevancy and understandability of the NEI VFQ-39 in the GA 
population, limit the generalizability of the study findings.16,18,32

Further research, such as cognitive interviews with patients, is needed to explore the understandability and relevancy 
of the NEI VFQ-39 to patients with GA. Psychometric research to explore the reliability and construct validity of the NEI 
VFQ-39 in the GA population is also needed. Novel items or additional patient-reported outcome questionnaires may be 
required in GA clinical trials to ensure the comprehensive measurement of vision-related QoL. Future studies to consider 
for building on the findings of this study are needed to assess whether any feedback loops between patients with GA and 
caregivers exist, such as the impact the emotional burden of the caregiver has on the care provided to the patient with 
GA. Studies on the use of low vision rehabilitation and healthcare resource utilization associated with GA are also 
recommended to better determine the impact of low vision rehabilitation on improving independence and QoL for 
patients with GA and to better understand the global incremental cost of GA, including patients with early or 
intermediate AMD.33 Understanding the current cost of care for patients with early or intermediate AMD would provide 
a baseline for future studies to assess the financial impact of early initiation of treatment with therapeutics and low vision 
rehabilitation.31

Conclusion
The results from this study provide evidence that GA significantly impacts both patients and caregivers, whose 
perspectives overlap to a striking degree. This research also indicates that both patients with GA and caregivers are 
substantially underserved and require increased access to disease-specific resources, particularly social and mental health 
support. Available treatment options for patients, including access to low vision rehabilitation and GA-specific therapies, 
remain an unmet need that, once addressed, may help improve patient independence and QoL and decrease caregiver 
burden. The data from this study provide a strong foundation for future studies to build upon when investigating patient 
and caregiver experiences with GA.

Prior Presentation
Results from the qualitative portion of the analysis were previously presented at the 2022 ARVO Annual Meeting, 
Denver, CO, May 1–4, 2022, and virtually. The poster’s abstract was published in “2022 Abstract Issue” in Invest 
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