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Abstract

Objective: Parkinson's disease (PD) is a progressive neurodegenerative disease that can reduce
quality of life (QOL). Previous research has explored patient specific factors that influence
QOL; but understanding external factors that may also affect patient QOL, such as caregiver
characteristics, can provide additional intervention targets that may improve QOL for both the
person with PD and their caregiver.

Methods: We conducted a systematic review of existing literature on caregiver factors that

are related to QOL for the person with PD. We developed a tailored search strategy in six
databases and performed a screening procedure according to PRISMA guidelines. We synthesized
findings from articles that met inclusion criteria using a narrative approach and identified themes
categorizing caregiver factors associated with PD QOL.

Results: We found 32 full-text articles that fulfilled the inclusion criteria and passed the
quality appraisal. Seven themes were identified, including: (1) burden, (2) strain, (3) QOL and
satisfaction, (4) demographic factors, (5) psychological factors, (6) relationship factors, and (7)
caregiver input.

Conclusions: Our review presents critical insights into the role of the caregiver in the QOL
of a person with PD. Findings reveal several targets for intervention to improve QOL in this
population.
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11 INTRODUCTION

Parkinson's disease (Parkinson's disease (PD)) is a progressive neurodegenerative disease
characterized by motor and non-motor symptoms that impair functioning and reduce
QOL.1-3 A previous systematic review of QOL in PD identified several patient-level
factors that contribute to QOL, including depression, mobility limitations, problems in
psychosocial functioning, attitude, and living environment.# However, models of QOL
frequently reference influences outside of the individual, such as social relationships and
environmental factors.>” Therefore, to understand what affects QOL, we examined factors
beyond patient-level factors.

One important social relationship to evaluate in PD is the relationship between the person
with PD and their caregiver. With advancing disease severity, patients with PD frequently
require a caregiver.8 Caregivers provide physical and emotional care for the patient and
often help with adherence to medical regimens for PD.%-11 Caregiver support can also delay
formal home care or residential nursing home placement.12

In other disease populations, several studies have revealed the influence of a caregiver on
the QOL of the care recipient. Hoe et al. found that people with dementia who lived at

home with a caregiver had higher QOL than people living in 24-h care facilities.13 Burgener
and Twigg also found that the quality of the caregiver-care recipient relationship predicted
QOL and psychological wellbeing of the care recipient.14 Another study demonstrated that
caregiver burden, or the level of multidimensional burden resulting from caring for a family
member and/or loved one over time that a caregiver perceives, contributed to worse QOL for
the care recipient.1>16 Caregiver strain, defined as the caregiver's experience of persistent
problems and a feeling of reduced well-being that results from providing prolonged care for
someone, is also associated with worse QOL for both care recipient and caregiver.17.18

These findings have translated to interventions targeting caregivers that improve patient
outcomes. A review of dementia caregiver interventions reported on several interventions
that successfully improved patient functioning and QOL.1° Thus, improvement in QOL for
PD patients may hinge on identifying and addressing modifiable caregiver characteristics
that impact QOL for PD patients.

Several reviews have examined PD patient factors that affect QOL of the care
recipient.#20-21 However, no review has examined caregiver-specific factors associated
with QOL for the person with PD. The purpose of this review is to identify caregiver
characteristics that influence PD patient QOL to inform the development of interventions to
improve QOL in this population.

21 METHODS
2.11 Search strategy

A systematic review of research-based literature cataloged in PubMed, CINAHL, EMBASE,
PsychINFO, Cochrane, and Web of Science was performed. The entire available time range
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of databases was used until January 24, 2022. The search strategy can be found in Appendix
A.

2.2 1 Study selection

After removing duplicates (n7=97), the titles and abstracts of the remaining 8, 295 articles
were independently screened by two reviewers (KP and JH), consistent with PRISMA
guidelines.22 Articles were excluded during screening if they did not meet inclusion criteria
or if they were not available in English. Discrepancies were resolved by a third reviewer
(EF). Articles meeting the inclusion criteria and not meeting exclusion criteria were selected
for full-text review (Table 1).

After the title and abstract screening was complete, 8098 articles were excluded, leaving 109
full-text articles for further screening (Figure 1). These articles were read by two reviewers
(KP and JH) to determine if they met inclusion criteria. Any discrepancies were resolved
again by the third reviewer (EF). After full-text review, 72 articles were excluded, leaving
32 articles for quality appraisal and data extraction. The reasons for exclusion during the
full-text screening stage can be found in Figure 1.

2.3 1 Quality appraisal

One reviewer (KP) used the NIH Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies to evaluate the articles that were included after full-text review.23
Table 2 displays the questions that informed the quality appraisal. The results for the quality
appraisal can be found in Appendix B.

2.41 Data extraction and synthesis

Following quality appraisal, data were extracted from articles using a form that can be
found in Appendix C. The study aim, sample size of participants with PD and their
caregivers, and the study setting were recorded for all included papers. The QOL measures
for the person with PD and the measures of caregiver factors were also noted. Lastly, the
relationship between the caregiver factors and QOL measure and the type of analysis used
were documented for each study. The data extracted from studies is presented in Table 3.

We employed a narrative approach to describe and synthesize the results of the included
articles.?# The results section was divided into themes characterized by caregiver factors that
were associated with the QOL of people with PD. These themes included: burden, strain,
QOL and satisfaction, psychological factors, demographics, and relationship factors. Next,
we followed a process that has been described in previous reviews to create a “summary
of association” score for each theme.24-26 We determined if the association between the
caregiver factor within each theme and PD QOL was significant and whether the factors
were positively or negatively related to QOL. A summary score was used to describe the
proportion of evidence within each theme that supported an association (i.e. a significant
relationship). We then classified the evidence based on this “summary of association”
score according to categories defined in previous reviews: unrelated (0%—33% of studies
supporting association), unclear (34%-59% of studies supporting association) or related
(60%-100% of studies supporting association).24-26
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31 RESULTS

3.11 Participant and study characteristics

We identified 32 papers to include in our review. These articles were published between
2002 and 2021. All included papers used a quantitative analysis method. Most papers (7

= 17) used correlation analysis, 12 papers used regression analysis, two papers used a
chi-square test, two papers used #tests, one paper used structural equation modeling, and
one paper used an ANOVA. Most study designs were cross-sectional (/7= 30) and two
studies were longitudinal. The median sample size for caregivers was 87 (range: 15-6154).
The median sample size for people with PD was 91 (range: 15-7209).

Several different instruments were used to measure QOL in people with PD. The most
frequently used instrument was the Parkinson's Disease Questionnaire-39 (PDQ-39) (n=
20).27 Other measures of QOL included the Parkinson's Disease Questionnaire-8 (PDQ-8)28
(n=6), the 36-Item Short Form Survey (SF-36)2° (7= 3), Visual Analogue Scale (VAS)30
(n=2), QOL in Alzheimer's disease (Quality of Life in Alzheimer's Disease)3! (n= 2),
12-Item Short Form Survey (SF-12)32 (n= 1), Schedule for the Evaluation of Individual
QOL Questionnaire33 (7= 1), Questions on Life Satisfaction scale34 (7= 1), McGill QOL
Questionnaire3® (1= 1), Patient-Reported Outcomes Measurement Information System38 (1
= 1), and the Eurogol (EQ-5D) (n=1).37

3.21 Narrative synthesis

After identifying similar caregiver factors across included studies, we developed seven
themes that represented the findings reported in the included studies. These themes included:
(1) burden, (2) strain, (3) QOL and satisfaction, (4) demographics, (5) psychological factors,
(6) relationship factors, and (7) caregiver input. The following sections describe the key
findings for each theme and the summary of association score.

3.31 Caregiver burden

The most frequently reported caregiver factor was caregiver burden (s7=10). Nine studies
reported a significant relationship between caregiver burden and PD QOL, resulting in a
summary of association of 90% which indicates caregiver burden is related to PD QOL 3847
In most studies (/7= 8), worse caregiver burden was associated with worse QOL for the PD
patient. One article did not report the direction of the association between caregiver burden
and PD QOL, only reporting a significant p-value.38

Importantly, all the articles that did report a significant association between these variables
relied on univariable analyses (e.g., correlations, #test, ANOVA) and therefore did not
account for potential confounders of the relationship between caregiver burden and PD
QOL. The article that did not find a significant relationship between these variables

did employ regression, controlling for scores on the Parkinson Fatigue Scale, Nonmotor
Symptom Scale, and caregiver QOL.4” However, this study focused on advanced PD patients
using levodopa-carbidopa intestinal gel and therefore the findings may not be transferable to
the general PD population.
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3.41 Caregiver strain

Another caregiver measure that was evaluated was caregiver strain (n= 6). All six studies
identified a significant relationship between caregiver strain and PD QOL (summary of
association = 100%).38:48-58 | these studies, higher caregiver strain was associated with
worse QOL for the PD patient. Most articles examined this relationship with univariable
analyses; however, one article did report the results of a regression analysis that accounted
for patient sex, age, comorbidities, Hoehn and Yahr stage, mobility, verbal fluency, recall
scores, and the use of treatments for depression, psychosis, and cognition.*® This study still
found a significant relationship between caregiver strain and QOL among a large, national
sample of people with PD.

3.51 Quality of life and satisfaction

Another theme that was identified during this narrative approach was caregiver QOL and
satisfaction. Findings motivating this theme reported on overall caregiver QOL as measured
by a QOL scale and caregiver satisfaction with life and support. Six articles reported on

the relationship between this caregiver factor and PD QOL, with most articles (7= 4)
revealing a positive relationship.50:59-64 Two articles did not find significant associations
between these variables.#”:> Most articles (/7= 4) relied on univariable analyses, however,
one article that did not report a significant relationship between caregiver QOL and PD
QOL, employed a regression analysis, controlling for scores on the Parkinson Fatigue
Scale, Nonmotor Symptom Scale, and caregiver burden among a sample with advanced PD
who used levodopa-carbidopa intestinal gel. The summary of association score for findings
contributing to this theme was 60%, indicating these factors are related.

3.6 1 Demographics

There were two papers that reported on three caregiver demographic factors and their
relationship to PD QOL. One study examined the relationship between caregiver age

and gender on PD QOL and found no significant relationship.>® This study used a
regression analysis, controlling for patient mutuality score, UPDRS Part 3 score, Nonmotor
Symptom Scale score, and Montreal Cognitive Assessment score. Another study evaluated
the relationship between caregiver education and PD QOL. These authors did find that
lower caregiver education was related to worse scores on PD patient SF-36 subdomains
(emotional role, social functioning, and pain).8° The summary of association score for
caregiver demographics is 33% indicating these factors are unrelated.

3.71 Psychological factors

There were five different psychological factors (e.g. cognitive status, depression, personality,
perception of patient anxiety and depression) that were investigated in the articles included
in this review. Most of these factors were found to have a relationship with PD QOL,
resulting in a summary of association score of 66% (related). Lubomski et al. found that
care recipients who had caregivers with mild cognitive impairment also had worse QOL.>7
Bartolomei et al. revealed that caregiver depression was correlated with worse PD QOL.49
Another study investigated the relationship between specific caregiver personality traits

and care recipient QOL. Ma et al. found that caregiver neuroticism was not significantly
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associated with PD QOL, while higher caregiver conscientiousness scores associated with
better PD QOL.%8 The authors also controlled for patient age, gender, disease duration,
UPDRS score, and patient neuroticism and conscientiousness in this analysis. Lastly,
Kudlicka et al. reported on the relationship between caregivers' rating of their care recipient's
anxiety and depression. The caregiver rating of anxiety was found to be significantly related
to PD QOL, while the rating of depression was not.5”

3.8 1 Relationship factors

In addition to identifying individual caregiver factors that contributed to QOL for the care
recipient, some papers looked at factors related to the relationship between the caregiver
and care recipient and how they affect PD QOL. Three papers investigated the quality of
interactions between the caregiver and care recipient, labeled as mutuality score or couple
satisfaction.®8-73 From the analyses conducted in these included articles, the quality of
interactions and PD QOL was found to be unrelated (summary of association = 33%). The
only paper that had a significant association between the relationship quality and PD QOL,
conducted this analysis with PD QOL subscales.” The authors only reported a significant
association between relationship satisfaction and the social support subscale on the PDQ-39.

3.91 Caregiver input

Four papers examined the relationship between having a caregiver and PD QOL. Three
papers found a negative relationship between having a caregiver or having higher carer
input and PD QOL (summary of association score = 75%, related).5474.75 While these
authors did report a significant negative relationship between these variables, it is important
to consider the cross-sectional nature of these relationships. All studies reporting on this
factor were cross-sectional and therefore, it is impossible to determine the directionality of
this association and, therefore, causality. It is likely that people with PD are more likely to
need a caregiver when their QOL deteriorates. In fact, a couple of studies included in this
section support this idea. Hand et al. found that QOL score was worse for people with PD
who had high care input compared to moderate or low care input.”* These researchers also
observed significant differences on both the mobility and activities of daily living subscales
of the PDQ-39, with people with PD who had high caregiver input also having worse scores
on those subscales. This finding suggests that lower QOL scores contribute to the need

for a caregiver due to increased disability. Additionally, Navarta-Sanchez et al. found no
significant relationship between presence of a caregiver and PD QOL after controlling for
age, gender, brief coping, benefit finding, disease severity, psychosocial adjustment, and
resources.’® Similarly, Dahodwala et al. found that worse QOL was related to higher odds of
having a caregiver present during a clinical visit, however, caregiver presence was also more
likely with higher disease severity (Hoehn & Yahr stage 4-5 compared to stage 1).48 These
analyses suggest that having a caregiver is more strongly associated with worse disability
and longer disease duration which can affect QOL, rather than worse QOL resulting from
having a caregiver.
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DISCUSSION

We aimed to identify and describe the literature exploring the role of the caregiver in QOL
for people with PD. We synthesized research examining caregiver factors associated with
care recipient QOL, including caregiver burden, strain, QOL and satisfaction, psychological
factors, demographic factors, relationship factors, and caregiver input. Our analysis revealed
that one of the most influential and commonly studied caregiver factors was caregiver
strain. All articles that investigated the relationship between caregiver strain and PD QOL
found a significant relationship between these two variables. Additionally, caregiver burden,
psychological factors, and caregiver input were also found to be associated with PD QOL,
whereas demographic factors and relationship quality were not. These studies provide some
insight into the influential role of a caregiver, however, many relied on univariable analyses
and cross-sectional study designs. More research is needed on this topic to better understand
the relationship between caregiver factors and QOL for people with PD.

Our systematic review is the first to summarize studies examining the role of the caregiver
in the QOL of people with PD. We followed Cochrane's robust methodological procedures
during the review process and had more than one reviewer at each stage to reduce bias. We
also performed a search in six databases for relevant papers but acknowledge the potential
to miss other sources in the gray literature. However, given the observational nature of these
studies, we focused on manuscripts whose methods would withstand the scrutiny of peer
review.

One major implication of the findings of this review is that several potential targets for
interventions that can improve QOL for people with PD were identified. Existing treatments
and interventions to improve QOL in this population typically target the person with
Parkinson's disease®2:63; however, caregivers are common and highly affected by the disease
as well.8 This review identified several caregiver characteristics and qualities that could be
addressed with an existing intervention known to improve patient QOL in other disease
states or could justify and inform the development of a new caregiver intervention.

In addition to informing the design of interventions to improve QOL for people with

PD, this review also highlights the importance of evaluating caregiver health and needs
during regular clinical visits. Routine caregiver evaluations during care recipient clinic visits
have been proposed.5264 A study by Riffin, Wolff, and Pillemer surveyed US primary

care physicians to assess the current practices and barriers to evaluating caregivers during
primary care visits. This study revealed how rare caregiver evaluations are in this setting and
found that a lack of time was the most common barrier to conducting such an assessment.”8
Participants in the study also identified facilitators of routine caregiver evaluation, such as
better referral options and an easier referral mechanism.”® PD demands a multi-disciplinary
approach to care, with many patients having a movement disorders specialist, psychiatrist/
psychologist, physical therapist, occupational therapist, speech-language therapist, and
social worker on their medical care team.””""® However, referrals for caregivers are

less common.80 Future research should evaluate the feasibility of incorporating caregiver
assessments into movement disorder specialist visits. Several low-burden, self-administered
questionnaires are available to assess caregiver burden or strain.17:81.82 |ncorporating these

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2024 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Perepezko et al.

Page 8

measures into routine clinical visits could have implications for caregiver and care recipient
health outcomes. Caregivers who fall within a risk category could be referred to additional
services to prevent worsening of their own health and the health of their care recipients.

The findings of review also point to a dearth of research examining the relationship between
caregiver factors and PD QOL using rigorous methods. Most articles included in this
review only evaluated the relationship between the caregiver factor and PD QOL, without
accounting for other influential factors. Future research is needed to more systematically
study this relationship using multivariate approach to control for potential confounders of
the caregiver factor-PD QOL relationship. There are several variables that have previously
been shown to influence both PD QOL and the caregiver. For example, most people with PD
experience a worsening of symptoms and that require greater caregiver involvement and a
reduction in QOL around disease durations of 10 years®>:66.83 Additionally, other variables
such as level of disability and cognitive status have also been shown to influence both PD
QOL and the caregiver.”1-73

Furthermore, all studies included in this review were cross-sectional, which only allows us
to determine associations between variables and prevents any investigation of causality.
Within the caregiver input theme, the reliance on cross-sectional analyses demands a
cautious interpretation of the findings. The results reported in this section differ from

what has been observed in other caregiving literature, namely, several articles contained
findings that having a caregiver was associated with worse QOL. In contrast, in the general
caregiving literature the presence of a caregiver has been associated with better outcomes for
the care recipient. This discrepancy highlights the need for further, longitudinal investigation
of this relationship to determine directionality.

51 LIMITATIONS

We broadly defined our search strategy to capture all measures of QOL in PD and all

study designs. While this approach likely increased the number of articles we included in

the review and provided a more comprehensive overview of this topic, it also prevented

us from conducting a meta-analysis®* making direct comparison across studies more
challenging. One general requirement for a meta-analysis is that the studies are “sufficiently
homogenous in terms of subjects involved, interventions, and outcomes to provide a
meaningful summary.”8> Unfortunately, even though we had similar outcomes across studies
(QOL), the study designs and participant characteristics varied greatly, meaning the results
of a meta-analysis would be less meaningful (see Table 3). However, as this is the first
review looking at the role of the caregiver in PD QOL, we believe that a narrative summary
provides the best method to synthesize information across the studies that were included. We
also employed the Popay framework,24 which has been used in other systemic reviews to
synthesize information and compare the level of evidence, to address this limitation.

61 CONCLUSION

Caregivers play a critical role in the management of Parkinson's disease. Our review reveals
that caregiver strain is one of the most influential caregiver-level factors that contributed to
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QOL for people with PD. Caregiver burden, psychological factors, caregiver presence were
also found to be associated with PD QOL, whereas demographic factors and relationship
quality were not. The findings from this review can inform novel interventions targeting
these modifiable caregiver factors. Our research emphasizes the importance of considering
the caregiver and their health during clinical visits for people with Parkinson's disease. Our
review also indicates the need of additional research investigating the relationship between
caregiver factors and PD QOL.
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APPENDIX A

Search Strategy

(“Parkinson Disease”[Mesh] OR parkinson[tiab] OR parkinson's [tiab] OR parkinsons]tiab])

#2 (“Caregivers”[Mesh] OR “Spouses”[Mesh] OR caregiver*[tiab] OR “caring
intervention”[tiab] OR “care giver*”[tiab] OR “caregiving”[tiab] OR “care giving”[tiab]
OR spouse*[tiab] OR “significant other*”[tiab] OR “family caring”[tiab] OR “family
caregiver*”[tiab] OR “family partner*”[tiab] OR husband*[tiab] OR wives[tiab] OR
wife[tiab] OR partner[tiab] OR “adult children” [tiab] OR relatives[tiab] OR sibling*[tiab]
OR spouse*[tiab] OR carer*[tiab] OR “informal care*”[tiab])

#3 (animals[mh] NOT humans [mh])

#4 (#1 AND #2) NOT #3

APPENDIX B

Quality Appraisal Results

Different
Research  Study Response  Inclusion  Sample  Exposure exposure  Exposure
question  population rate criteria size measure  Timeframe levels measurement
Bartolomei 2018 1 1 1 1 1 N/A N/A 1 1
Caap-Ahlgren 1 1 1 1 1 N/A N/A 1 1
2002
Chu 2019 1 1 1 1 1 N/A N/A 1 1
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Different

Research  Study Response Inclusion Sample Exposure exposure  Exposure Repe

question  population rate criteria size measure  Timeframe levels measurement  expo
Dahodwala 2018 1 1 1 1 1 N/A N/A 1 1 N/A
daSilva 2008 1 1 1 1 1 N/A N/A 1 1 N/A
Demeulemeester 1 1 1 1 1 N/A N/A 1 1 N/A
2015
Hand 2018 1 1 1 1 1 N/A N/A 1 1 N/A
Henry 2020 1 1 1 1 1 N/A N/A 1 1 N/A
Karlstedt 2017 1 1 1 1 1 N/A N/A 1 1 N/A
Karlstedt 2018 1 1 1 1 1 N/A N/A 1 1 N/A
Kelly 2012 1 1 1 1 1 N/A N/A 1 1 N/A
Kudlicka 2014 1 1 1 1 1 N/A N/A 1 1 N/A
Lubomski 2021 1 1 1 1 1 N/A N/A 1 1 N/A
Ma 2018 1 1 1 1 1 N/A N/A 1 1 N/A
Martinez-Martin 1 1 1 1 1 N/A N/A 1 1 N/A
2005
Miyashita 2011 1 1 1 1 1 N/A N/A 1 1 N/A
Muller 2010 1 1 1 1 1 N/A N/A 1 1 N/A
Navarta-Sanchez 1 1 1 1 1 N/A N/A 1 1 N/A
2016
Oguh 2013 1 1 1 1 1 N/A N/A 1 1 N/A
Peters 2011 1 1 1 1 1 N/A N/A 1 1 N/A
Prizer 2020 1 1 1 1 1 N/A N/A 1 1 N/A
Rajiah 2017 1 1 1 1 1 N/A N/A 1 1 N/A
Ricciardi 2015 1 1 1 1 1 N/A N/A 1 1 N/A
Rodriguez- 1 1 1 1 1 N/A N/A 1 1 N/A
Violante 2015
Rosqvist 2019 1 1 1 1 1 N/A N/A 1 1 N/A
Tan 2019 1 1 1 1 1 N/A N/A 1 1 N/A
Tanji 2008 1 1 1 1 1 N/A N/A 1 1 N/A
Torny 2018 1 1 1 1 1 N/A N/A 1 1 N/A
Trang 2020 1 1 1 1 1 N/A N/A 1 1 N/A
Valldeoriola 2021 1 1 1 1 1 N/A N/A 1 1 N/A
Viwattanakulvanid 1 1 1 1 1 N/A N/A 1 1 N/A
2014
Yuksel 2018 1 1 1 1 1 N/A N/A 1 1 N/A

APPENDIX C

Data Extraction Form

Title

Lead author

Country in which the study conducted
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Title

Aim of study

Study design

Inclusion criteria

Exclusion criteria

Total number of caregiver participants
Total number of participants with PD
Analysis used

Primary findings

Additional notes (optional)
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Key points

. Several caregiver-specific characteristics are associated with quality of life
(QOL) for the care recipient with Parkinson's disease, including caregiver
QOL, burden, strain, conscientiousness, and education level.

. Findings reveal several targets for interventions to improve QOL in this
population.
. The findings of this review uncover a dearth of research examining the

relationship between caregiver factors and QOL for the care recipient using
rigorous, longitudinal methods. Future research is needed to study this
relationship more systematically.
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Study selection process (CONSORT diagram)
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TABLE 2
Quality Appraisal criteria

Criteria

1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?

3. Was the participation rate of eligible persons at least 50%?

4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and
exclusion criteria for being in the study prespecified and applied uniformly to all participants?

5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured before the outcome(s) were measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?

8. For exposures that can vary in amount or level, did the study examine different levels of exposure as related to the outcome (e.g., categories of
exposure or exposure measured as a continuous variable)?

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study
participants?

10. Was the exposure(s) assessed more than once over time?

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study
participants?

12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?

14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure (s) and
outcome(s)?
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