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Background: Light chain (AL) amyloidosis is a rare and progressive disease that affects 
myriad organs and systems. Patients with cardiac involvement have the highest risk of death. 
This report compiles findings across three cohorts of patients with AL amyloidosis to 
understand patterns of employment and work impacts.
Methods: Data came from three cohorts recruited through patient advocacy organizations in 
the US. Patients in Cohort 1 completed the SF-36v2® Health Survey (SF-36v2), the Work 
Productivity and Activity Impairments – Specific Health Problem (WPAI) questionnaire, and 
the 12-item Kansas City Cardiomyopathy Questionnaire (KCCQ-12). The relationship 
between work impacts (WPAI scores) and HRQoL (SF-36v2 scores) was investigated 
using multivariable logistic regression and summarized according to cardiac severity using 
New York Heart Association (NYHA) classes estimated from KCCQ-12 scores. Changes in 
employment, days of missed work, and long-term disability due to AL amyloidosis were 
summarized for patients diagnosed in the past 24 months and stratified by NYHA class 
(Cohort 2). Findings were contextualized using patient interviews (Cohort 3).
Results: Work-related impacts, especially reduced productivity, were common among patients 
with AL amyloidosis. WPAI scores were significantly related to HRQoL (p<0.05 for all models). 
Among patients with cardiac involvement, the greatest degree of work impacts was observed for 
those in NYHA class 3 or 4. Changes in employment, missed work, and long-term disability 
were common among newly diagnosed patients, especially among those in NYHA class 3 or 4. 
Patient interviews supported the survey findings; patients described absences, reduced produc
tivity at work, and loss of employment due to the disease and its treatment.
Conclusion: Patients with AL amyloidosis, particularly those with more advanced disease, 
experience impacts across a range of employment-related outcomes. These findings highlight 
the need for more effective treatments and interventions which may improve functioning and 
patient outcomes, while reducing indirect costs associated with the disease.
Keywords: AL amyloidosis, patient-reported outcomes, employment, work outcomes

Introduction
Light chain (AL) amyloidosis is a rare, progressive, and typically fatal disease caused by 
the extracellular deposition of misfolded immunoglobulin light chains. Soluble toxic 
aggregates and deposited fibrils (amyloid) can lead to progressive failure of organs (eg, 
the heart, kidneys, and nervous system), causing significant morbidity and mortality. 
While cardiac and renal involvement are the most prevalent clinical manifestations, 
cardiac involvement is associated with particularly poor survival.1–3 Symptoms of AL 
amyloidosis depend on organ involvement and may include fatigue, shortness of breath, 
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weakness, edema, pain, dizziness, neuropathy, diarrhea, and 
constipation.4,5 Disease-related impacts have been observed 
across many domains of health-related quality of life 
(HRQoL) including aspects of both physical and mental well- 
being.6

While past studies have described how AL amyloidosis, 
and its associated treatments, impact patients’ HRQoL, there is 
a scarcity of research evaluating other relevant outcomes, such 
as the ability to work. A conceptual model for AL amyloidosis 
includes “work limitations” as an area of impact; patient inter
views conducted to develop the model indicated that patients 
were compelled to reduce work hours or stop working alto
gether due to disease-related symptoms.4 Such impacts have 
been reported in other similar or related diseases. For example, 
patients with hereditary transthyretin amyloidosis have quali
tatively described work-related impacts such as missed work, 
reduced productivity while at work, and the need to retire 
early.7 Research among a sample of patients with multiple 
myeloma, a plasma cell disease, showed that while 66% of 
patients sampled were employed at the time of diagnosis, only 
33% were employed at the time of the survey, despite many 
being well below the age of retirement. Participants also 
reported receiving disability income due to inability to perform 
their job.8 These results all point to the need for additional 
systematic evaluation of work-related impacts associated with 
AL amyloidosis.

Ability to work can be an important indicator of an indivi
dual’s functional and financial independence and may play 
a role in psychosocial well-being; job loss can lead to increased 
feelings of stress, anxiety, and depressive symptoms.9 A better 
understanding of how AL amyloidosis impacts work-related 
outcomes can inform healthcare policies and treatments that 
reduce the burden of illness at the individual, family, and 
societal levels. This short report compiles findings across 
three cohorts of patients with AL amyloidosis to describe 1) 
the prevalence of work impacts; 2) the association between 
work impacts and HRQoL; 3) employment and work impacts 
among patients with cardiac involvement; and 4) patterns of 
employment and missed work among recently diagnosed 
patients. Data are supplemented with quotations from patient 
interviews for additional context.

Methods
Participants and Procedure
Analyses relied on data from three studies of patients with 
AL amyloidosis. Patients in Cohort 1 (NCT02574676; 
N=341) completed an online survey in 2015 that included 

the SF-36v2® Health Survey (SF-36v2; standard recall), 
a generic measure of HRQoL10; the short version of the 
Kansas City Cardiomyopathy Questionnaire (KCCQ-12), 
a congestive heart failure-specific measure of HRQoL11; 
and the Work Productivity and Activity Impairment 
Questionnaire – Specific Health Problem (WPAI), 
a measure of work impacts.12 Cohort 2 (N=84) was com
prised of recently diagnosed patients (ie, within 24 months 
of enrollment) who completed an online survey in 2017 
that included several PROs and individual survey items 
about employment status. Cohort 3 (N=10) included 
patients who participated in one-on-one concept elicitation 
interviews about their disease and treatment experience. 
All participants were recruited through US-based patient 
advocacy groups (though 48 of the 341 participants in 
Cohort 1 did not reside in the US). Data collection meth
ods for Cohorts 1 and 3 have been described 
previously.6,13 Prior to data collection, each study was 
approved by the New England Independent Review 
Board (see Ethics Approval and Informed Consent section 
for more information).

Statistical Analysis
Work Impacts and Associations with HRQoL
Cross-sectional analyses among employed patients from 
Cohort 1 (N=115) were conducted to examine the relation
ship between work impacts (measured by the WPAI) and 
HRQoL (measured by the SF-36v2). The WPAI was 
scored according to developer guidelines, producing three 
scores for employed patients based on a 7-day recall. 
Absenteeism reflects the amount of work time missed 
due to the disease; presenteeism reflects impairment at 
work or reduced effectiveness due to the disease. Work 
productivity loss is a composite of absenteeism and pre
senteeism scores. All 3 scores are expressed as percen
tages ranging from 0 to 100, with higher scores indicating 
worse outcomes (eg, more missed work, less productivity). 
To quantify HRQoL, SF-36v2 component summary scores 
(physical component summary [PCS] and mental compo
nent summary [MCS]) were scored according to developer 
guidelines. PCS and MCS are scored relative to a general 
population mean of 50 and standard deviation (SD) of 10.

To examine the prevalence of work-related impacts, 
employed patients were classified into one of 2 groups: 
those who reported any amount of absenteeism, presentee
ism, or work productivity loss (ie, WPAI score >0%), and 
those who reported no impact (ie, WPAI score = 0%).
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Cross-sectional associations between PCS and MCS 
scores and the three dichotomized WPAI scores were 
analysed using individual multivariable logistic models 
for each WPAI score, controlling for time since last treat
ment. Odds ratios were interpreted using 5-point deficits in 
PCS and MCS scores, as 5 points represent ½ SD of the 
general population mean score.

Employment and Work Impacts Among Patients with 
Cardiac Involvement
Cross-sectional analyses were also conducted using 
a sample of patients (N=137) from Cohort 1 who met the 
following criteria: 1) reported cardiac involvement, 2) pro
vided information on their current employment status, 
and 3) completed the KCCQ-12 assessment.

The KCCQ-12 was scored according to developer guide
lines; the overall score was used to estimate New York Heart 
Association Functional Classification (NYHA class) based on 
previously reported benchmarks.14 Patients with AL amyloi
dosis were grouped so that their average KCCQ-12 overall 
score matched the previously reported scores, ± 7 points. 
NYHA class provides information on the severity of patients' 
heart failure symptoms, with class 4 representing the most 
severe symptoms; however, due to small sample sizes, classes 
3 and 4 were combined for subsequent analyses. The percen
tage of patients in each estimated NYHA class was evaluated 
among those who were and were not employed. Among 
employed patients, average WPAI scores (absenteeism, pre
senteeism, work productivity loss) were calculated as 
a function of NYHA class.

Employment and Missed Work Among Recently 
Diagnosed Patients
Responses to three survey items on change in employ
ment, receipt of long-term disability, and missed workdays 
over a 6-month period were summarized using data from 
Cohort 2 (N=84). Item responses were stratified according 
to the estimated NYHA class for patients with cardiac 
involvement, with stratification following a similar method 
described earlier, such that KCCQ-12 overall score 
matched previously reported scores, ±8 points. Due to 
small sample sizes, classes 1 and 2 were combined.

Qualitative Descriptors of Work Impacts
Transcripts from patient interviews were reviewed and 
content coded using a grounded theory approach to iden
tify emerging themes.15 Given the goal of this report, 
select quotations related to patient descriptors of employ
ment and work impacts are reported.

Results
Patient Demographics and Clinical 
Characteristics
Select demographic and clinical characteristics for 
Cohort 1 are presented in Table 1. Patients in Cohorts 
2 and 3 were similar in age to Cohort 1 (Cohort 2: mean 
age=57.8 years; Cohort 3: mean age=57.2 years). Like 
Cohort 1, more than half of the patients in Cohorts 2 
and 3 reported cardiac involvement (Cohort 2=55%; 
Cohort 3=60%).

Work Impacts and Associations with 
HRQoL
As depicted in Figure 1, employed patients primarily 
experienced AL amyloidosis-related work impacts over 

Table 1 Demographic and Clinical Characteristics of Participants 
Enrolled in Cohort 1

Total Patient 
Sample 
(N=341)

Employment Statusa

Employed 
(N=115)

Not 
Employed 
(N=185)

Mean (SD) Mean (SD) Mean 
(SD)

Age (years) 60.5 (10.2) 56.1 (9.3) 62.4 (10.3)

Time since diagnosis 
(years)

4.5 (4.0) 4.5 (3.9) 4.3 (4.1)

N (%) N (%) N (%)

Genderb

Male 160 (47.06) 50 (43.86) 93 (50.27)

Female 180 (52. 94) 64 (56.14) 92 (49.73)

Number of organs 
involved

One 95 (27.86) 32 (27.83) 54 (29.19)

Two 89 (26.10) 35 (30.43) 41 (22.16)

Three or more 157 (46.04) 48 (41.74) 90 (48.65)

Organ/System 
Involvementc

Heart 178 (52.20) 51 (44.35) 103 (55.68)

Kidney 214 (62.76) 75 (65.22) 112 (60.54)

Liver 49 (14.37) 20 (17.39) 23 (12.43)

Nerves 126 (36.95) 37 (32.17) 70 (37.84)

Gastrointestinal 148 (43.40) 49 (42.61) 84 (45.41)

Other 117 (34.31) 36 (31.30) 64 (34.59)

Notes: aForty-one participants did not report on their employment status and so 
are only included in the “total patient sample” column. bOne participant did not 
provide a response to this item; percentages are based on available data. cMultiple 
response options allowed; frequency sums to >100%.  
Abbreviation: SD, standard deviation.
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the past 7 days in the form of presenteeism (ie, reduced 
productivity at work; 63.8% of patients), which also 
contributed to an overall loss in work productivity 
(63.0% of patients). A smaller percentage of patients 
reported work impacts in the form of absenteeism (ie, 
missed work; 30.6% of patients) over the past 7 days.

Physical well-being (as measured by PCS of the SF- 
36v2) was significantly associated with all 3 work impacts 
assessed by the WPAI (p<0.05 for all associations; 
Table 2). Each 5-point deficit in PCS was associated with 
80–90% greater odds of experiencing absenteeism, presen
teeism, or work productivity loss. For example, a 5-point 
deficit in PCS was associated with 90% greater odds of 
missing work (absenteeism) due to AL amyloidosis over 
a 7-day period. Likewise, a 5-point deficit in PCS was 
associated with 80% greater odds of experiencing reduced 
productivity while at work (presenteeism) due to AL 
amyloidosis.

Mental well-being (as measured by MCS of the SF- 
36v2) was also significantly associated with all three 
work impacts assessed by the WPAI (p<0.05 for all 
associations; Table 2). A 5-point deficit in MCS was 
associated with 28% greater odds of missing work due 
to AL amyloidosis. Deficits in MCS were associated 
with even greater odds of presenteeism and work pro
ductivity loss, as each 5-point deficit in MCS more than 
doubled the odds of experiencing presenteeism or work 
productivity loss (2.19 and 2.16 greater odds, 
respectively).

Employment and Work Impacts Among 
Patients with Cardiac Involvement
Table 3 depicts the percentage of employed and non-e
mployed patients with cardiac involvement from Cohort 1, 
stratified by estimated NYHA class. Only 13.3% of the 
employed patients with cardiac involvement were in 
NYHA class 3 or 4. However, 42.4% of the non-employed 
patients with cardiac involvement were in class 3 or 4.

Among employed patients with cardiac involvement, the 
greatest work impacts were related to presenteeism and 
subsequent overall productivity loss (Figure 2). The greatest 
degree of work impacts was observed for those in NYHA 
class 3 or 4. Average presenteeism and overall productivity 
loss scores for patients in NYHA class 3 or 4 were more than 

Figure 1 Work impacts among employed patients with AL amyloidosis. 
Notes: Figure depicts the percent of employed patients who experienced a work impact (WPAI score >0%) over the past 7 days.

Table 2 Association Between Health-Related Quality of Life and 
Work-Related Outcomes

Work-Related 
Outcome

Measure of 
HRQoL

5-Point 
Odds Ratio

95% CI

Absenteeism PCS 1.90 1.43–2.52
MCS 1.28 1.03–1.59

Presenteeism PCS 1.80 1.35–2.40
MCS 2.19 1.53–3.14

Work productivity 
loss

PCS 1.85 1.37–2.49
MCS 2.16 1.50–3.11

Notes: All work-related outcomes are significantly associated with PCS and MCS, 
p<0.05. Each model controlled for time since last treatment (0, <1 year, ≥1 year). 
Abbreviations: CI, confidence interval; HRQoL, health-related quality of life; 
MCS, Mental component summary of the SF-36v2 Health Survey; PCS, Physical 
component summary of the SF-36v2 Health Survey.
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double the average score for those in class 2. For example, 
average presenteeism scores were 25.0 for those in NYHA 
class 2, and 58.0 for those in NYHA class 3–4 (on a scale of 
0–100, with higher scores indicating greater presenteeism/ 
work impacts). Average absenteeism scores for patients in 
NYHA class 3 or 4 were approximately 6 times greater than 
those for patients in class 2: those in NYHA class 2 had an 
average absenteeism score of 7.5, while those in NYHA 
class 3–4 had an average absenteeism score of 46.4.

Employment and Missed Work Among 
Recently Diagnosed Patients
As shown in Table 4, nearly half of all recently diagnosed 
patients had experienced a change in their employment 
status (45.2%), and nearly a quarter had been on long- 
term disability due to AL amyloidosis (23.8%). Among 
recently diagnosed patients with cardiac involvement, 
higher prevalence of employment changes and long-term 

disability was observed among those in NYHA class 4: 
60% of those in NYHA class 4 reported changed employ
ment due to AL amyloidosis or its treatments, and 50% 
had been on long-term disability.

Seventy-nine percent of employed patients reported 
missing at least 1 day of work over the past 6 months due 
to AL amyloidosis, with 41.7% missing more than 20 days 
(Table 5). Descriptively, employed patients with cardiac 
involvement who were classified as being in NYHA class 
1–2 missed fewer days of work than those in NYHA class 3, 
while none of the class 4 patients were currently employed.

Descriptions of Work Impacts for Patient 
Interviews
As reported in White 2017,13 7 of the 10 patients described 
experiencing work-related impacts due to AL amyloidosis. 
The quotes depicted in Table 6, which have not been 
previously published, parallel the type and extent of 
impacts reflected in the results described earlier, highlight
ing experiences related to reduced productivity, absences, 
and loss of employment.

Discussion
While work impacts have been described by patients with 
AL amyloidosis in qualitative settings,4,13 to our knowledge, 
this is the first report to quantify these impacts using stan
dardized assessments. Our data also provide insights into the 
types of work impacts experienced, the types of patients 

Table 3 Employment Status According to Cardiac Stage

Estimated NYHA 
Class

Employment Status (n, %)

Employed 
(N=45)

Not Employed 
(N=92)

Class 1 9 (20.00) 10 (10.87)
Class 2 30 (66.67) 43 (46.74)

Class 3–4 6 (13.33) 39 (42.39)

Abbreviation: NYHA, New York Heart Association.

Figure 2 Work impacts according to cardiac stage among employed patients. 
Note: Scores are presented as mean (standard deviation). 
Abbreviation: NYHA, New York Heart Association.
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most likely affected, and the relationships between these 
impacts and patients’ physical and mental well-being.

Among the full sample of Cohort 1 participants, 
approximately half were not employed at the time of the 
survey. Among those with cardiac involvement, approxi
mately 67% were not employed; of those who were 
employed, very few were classified with NYHA class 3 or 
4 cardiac involvement. While lack of employment could be 
driven by myriad factors, nearly half of recently diagnosed 
patients (Cohort 2) reported a change in their employment 
status due to AL amyloidosis. Collectively, these results 
strongly indicate that patients with AL amyloidosis, 

particularly those with advanced AL amyloidosis, have 
difficulty maintaining employment due to their disease 
and/or treatments – a finding also reflected in patient 
interviews.

This study illustrates not only the potential loss of employ
ment faced by patients with AL amyloidosis, which may lead 
to other downstream poor clinical and HRQoL outcomes but 
also highlights impacts experienced by patients who are still 
employed. More than half of the participants in Cohort 1 
experienced productivity loss (often driven by presenteeism) 
over a 7-day period due to their AL amyloidosis. Though 
absenteeism was less common, the proportion of patients 

Table 4 Changes in Employment Status and Disability Due to AL Amyloidosis

All Patients 
(N=84)

Patients with Cardiac Involvement (n=46)

NYHA Class 1–2 
(n=13)

NYHA Class 3 
(n=23)

NYHA Class 4 
(n=10)

Changed employment status due to AL amyloidosis or 
treatment (n, %)

38 (45.2) 6 (46.15) 11 (47.83) 6 (60.00)

Has been on long term disability due to AL amyloidosis 
(n, %)

20 (23.8) 1 (7.69) 10 (43.48) 5 (50.00)

Abbreviation: NYHA, New York Heart Association.

Table 5 Days of Missed Work Due to AL Amyloidosis Over a 6-Month Period Among Recently Diagnosed Employed Patients

All Employed Patients (N=24) Employed Patients with Cardiac Involvement (n=12)

NYHA Class 1–2 (n=6) NYHA Class 3 (n=6) NYHA Class 4 (n=0)

0 days 5 (20.83) 2 (33.33) 0 0
1–20 days 9 (37.50) 3 (50.00) 4 (66.67) 0

More than 20 days 10 (41.67) 1 (16.67) 2 (33.33) 0

Notes: Total sample sizes (N=24; 12) represent the number of patients who were employed in the last 6 months. 
Abbreviation: NYHA, New York Heart Association.

Table 6 Patient Descriptors of Work Impacts Due to AL Amyloidosis

Representative Patient Quote Patient Characteristics Type of Employment 
Impact Described

I never thought of myself as a Type A personality, everybody else would. So, my 
whole career was my identity, it is who I am. It is all the time. So, I was not forced 

into retirement by my agency, nobody kicked me out, it was clear that I could not 

function because of my health. I was clear the job required more from me than 
I could physically handle. That was devastating.

Male, 62, cardiac, kidney, 
nervous system involvement

Reduced productivity; 
loss of employment

I ultimately ended up moving home because my health was so bad. After I did that 
they fired me, which was horrible.

Male, 63, cardiac involvement Loss of employment

I started my chemotherapy on [date redacted], and I spent three months not 
working because of the severity of the symptoms.

Female, 49 cardiac 
involvement

Absence from work

The fatigue, I try real hard to push it back, sometimes they get … the symptoms get 
real bad and I have found myself sitting at my desk and I sort of phase out. And then 

all of the sudden I will be aware of oh good grief, did my boss just walk by?

Female, 63, kidney 
involvement

Reduced productivity
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who reported work absences over the 7-day period (30.6%) 
exceeded that reported by patients with other chronic diseases, 
such as relapsing multiple sclerosis (14%)16 and rheumatoid 
arthritis (19%).17

Work-related impacts were particularly pronounced for 
those with more advanced disease (NYHA class 3 or 4). 
These patients reported greater absenteeism, presenteeism, 
and overall productivity loss than patients with ankylosing 
spondylitis,18 chronic obstructive pulmonary disease,19 

HER2-positive breast cancer (during metastatic breast can
cer treatment),20 and dialysis-dependent chronic kidney 
disease.21 Comparing results to those obtained in other 
disease areas may allow researchers and clinicians to con
textualize the experiences of patients with AL amyloido
sis, particularly given the limited research in this area.

There are notable study limitations that must be acknowl
edged. The sample used in these analyses is likely not repre
sentative of the greater AL amyloidosis patient population. 
Participants were recruited from US-based advocacy groups, 
and as such, mainly reflect the experiences of US-based 
patients whose treatment and employment experiences may 
differ from those in other countries (though a small number of 
non-US patients participated). In addition, advocacy groups 
primarily distributed recruitment messaging via social media 
and other online channels – recruitment methods that often 
yield an over-representation of white participants with higher 
education, income, and employment opportunities.22,23 

Individual decisions related to employment may reflect 
broader nation- and job/industry-specific differences in work- 
related policies (eg, availability of sick leave, job-dependent 
health insurance). Patients at risk for the poorest outcomes – 
those with cardiac involvement (and among that group, those 
with very advanced heart disease and at highest risk of early 
mortality) – are under-represented in the study sample. The 
sample includes many long-term survivors; patients with 
a more acute disease status may be less likely to participate 
in this type of study. As such, the composition of the participant 
sample may contribute to an underestimation of the impacts 
experienced by those with AL amyloidosis. Small sample 
sizes, especially when stratifying by NYHA class, may limit 
the interpretability of our findings. Due to small sample sizes, 
the functional classes had to be grouped, which limits the 
ability to understand the potentially unique impacts experi
enced by each individual group. NYHA class was approxi
mated using KCCQ-12 scores and may have led to 
misclassification. Despite these limitations, these results are 
a valuable step in identifying impacts experienced by patients 
with AL amyloidosis.

While it is largely accepted that personal and societal costs 
of serious and life-threatening diseases can be substantial, the 
full socio-economic impact of rare diseases, particularly the 
indirect costs associated with lost work productivity and for
mal or informal care, often go unreported.24 This study high
lighted notable work impacts – even in an older disease 
population – suggesting both societal impacts and an unmet 
need for effective treatments and supportive policies/interven
tions for patients with AL amyloidosis and their families. 
Future research, either qualitative or quantitative in nature, 
should evaluate employment experiences as a function of 
type of work; it is possible that work-related impacts depend 
at least partially on the type or nature of a patient’s employ
ment. While the analyses presented here included a focus on 
patients with cardiac involvement, exploring the work-related 
impacts experienced by patients with other types of organ 
involvement may contribute to a more complete understanding 
of the disease. Future research with larger samples – particu
larly larger samples of patients with more advanced disease – is 
needed to better evaluate longitudinal work outcomes and 
understand the full cost-of-illness of this debilitating disease 
in both newly diagnosed patients and long-term survivors.

Abbreviations
AL, amyloidosis: light chain amyloidosis; HRQoL, health- 
related quality of life; KCCQ-12, 12-item Kansas City 
Cardiomyopathy Questionnaire; MCS, mental component 
summary of the SF-36v2; NYHA, New York Heart 
Association; PCS, physical component summary of the SF- 
36v2; SD, standard deviation; SF-36v2, SF-36v2® Health 
Survey; WPAI, Work Productivity and Activity Impairments 
Questionnaire.
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The data sets analyzed in the current study are available 
from the corresponding author on reasonable request.
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Consent
All procedures performed in studies involving human partici
pants were in accordance with the ethical standards of the 
institutional and/or national research committee and with the 
1964 Helsinki declaration and its later amendments or compar
able ethical standards. The informed consent forms, protocols, 
surveys, and interview guide were approved by the New 
England Independent Review Board (Cohort 1: IRB # 15- 
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