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ABSTRACT

Chronic kidney disease (CKD) remains a critical public health issue globally, leading to end-stage renal disease (ESRD)
that often requires renal replacement therapy, primarily through hemodialysis. While hemodialysis is essential for
patient survival, it significantly impacts the quality of life (QoL) due to the physical, psychological, and social challenges
it introduces. This study aims to assess the quality of life in hemodialysis patients, correlating these findings with

various clinical outcomes to provide a comprehensive understanding of patient well-being and treatment efficacy.

Hemodialysis patients experience numerous adversities, including fatigue, dietary restrictions, fluid management
issues, frequent hospital visits, and a general decrease in physical and mental health. These challenges contribute to
a diminished QoL, necessitating a thorough evaluation to identify areas for improvement. This study aims to measure
the QoL in hemodialysis patients using standardized tools and analyze the relationship between QoL scores and
clinical outcomes such as laboratory results, hospitalization rates, and mortality. The ultimate goal is to identify key

factors influencing QoL and develop targeted interventions to enhance patient care and outcomes.

Hemodialysis is a life-sustaining treatment for patients with end-stage renal disease. While it prolongs life, it also
significantly impacts patients’ quality of life (QoL) and clinical outcomes. This study aims to comprehensively assess
the QoL and clinical outcomes of hemodialysis patients. By employing validated QoL instruments and rigorous data
collection methods, we will explore the factors influencing QoL, including demographic characteristics, comorbidities,
dialysis modality, and treatment-related complications. Additionally, we will examine the relationship between QoL

and clinical outcomes such as mortality, hospitalization rates, and cardiovascular events. This research will provide
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valuable insights into the lived experiences of hemodialysis patients, identify factors associated with poor QolL, and

inform the development of targeted interventions to improve patient outcomes and overall well-being.
KEYWORDS

Hemodialysis, quality of life, clinical outcomes, end-stage renal disease, QoL, Hemodialysis, Chronic Kidney Disease
(CKD), End-Stage Renal Disease (ESRD), Quality of Life (QoL), Kidney Disease Quality of Life Short Form (KDQOL-SF),

Clinical Outcomes, Nutritional Status, Anemia Management, Mineral Metabolism, Physical Health, Mental Health,

Social Functioning, Fatigue.
INTRODUCTION

Chronic kidney disease (CKD) represents a significant
global health challenge, affecting millions of
individuals worldwide. As the disease progresses to
end-stage renal disease (ESRD), patients often require
renal replacement therapy, with hemodialysis being
one of the most common treatment modalities.
Hemodialysis serves as a life-sustaining intervention,
effectively removing toxins and excess fluids from the
blood when the kidneys can no longer perform these
functions. Despite its critical role, hemodialysis
profoundly impacts patients' lives, encompassing not
only physical health but also mental, emotional, and
social well-being.

The introduction of hemodialysis into a patient's
routine brings about a myriad of lifestyle changes and
challenges. Patients must adhere to strict dietary
restrictions, manage fluid intake meticulously, and
undergo frequent, often exhausting dialysis sessions.
These demands can lead to significant physical fatigue,

diminished energy levels, and reduced physical

functioning. Furthermore, the chronic nature of CKD
and the repetitive cycle of dialysis treatments can
contribute to psychological stress, manifesting as
anxiety, depression, and emotional fatigue. Socially,
patients may experience isolation due to the time-
consuming nature of treatments and the physical
limitations imposed by their health condition.
Consequently, assessing the quality of life (QoL) in
hemodialysis patients is crucial to understanding the
full impact of the treatment and identifying areas for
intervention and support.

Quality of life encompasses various dimensions,
including physical health, psychological state, social
relationships, and environmental context. For
hemodialysis patients, these dimensions are intricately
linked to their treatment experiences and overall
health outcomes. Evaluating QoL provides a holistic
view of the patient's well-being, highlighting not only
the clinical aspects of their condition but also the

broader effects on their daily lives. By systematically
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assessing Qol, healthcare providers can better
understand patients' needs, tailor interventions to
address specific challenges, and ultimately enhance
the overall care provided to these individuals.

In addition to QoL assessments, measuring clinical
outcomes is essential in providing comprehensive care
to hemodialysis patients. Clinical outcomes, including
laboratory parameters, hospitalization rates, and
mortality, offer objective indicators of the patient's
health status and the effectiveness of the treatment
regimen. Key clinical parameters such as hemoglobin
levels, serum albumin, phosphate, calcium, and
parathyroid hormone (PTH) levels provide insights into
the patient's nutritional status, mineral metabolism,
and overall physiological balance. Frequent
hospitalizations and mortality rates further reflect the
severity and progression of the disease, guiding
healthcare providers in optimizing treatment
strategies.

The interplay between QoL and clinical outcomes is
complex and bidirectional. Poor clinical outcomes can
negatively impact QoL by exacerbating physical
symptoms, increasing psychological distress, and
imposing greater social limitations. Conversely,
diminished QoL can contribute to worse clinical
outcomes, as patients struggling with emotional and
social challenges may have lower adherence to
treatment regimens and reduced ability to manage

their condition effectively.

Understanding this interrelationship is crucial for
developing integrated care approaches that address
both the physical and psychosocial aspects of the
patient's experience.

This study aims to comprehensively assess the quality
of life in hemodialysis patients and correlate these
findings with key clinical outcomes. By using
standardized QoL measurement tools and analyzing
clinical data, the study seeks to identify the factors that
most significantly impact patient well-being. Specific
objectives include:

Assessing QoL: Using the Kidney Disease Quality of Life
Short Form (KDQOL-SF) questionnaire, the study
evaluates various dimensions of Qol, including
physical health, mental health, social functioning, and
dialysis-specific concerns.

Measuring Clinical Outcomes: Collecting data on
laboratory parameters (hemoglobin, serum albumin,
phosphate, calcium, and PTH levels), hospitalization
rates, and mortality over a one-year period to provide
a comprehensive view of patient health.

Correlating Findings: Analyzing the relationship
between QoL scores and clinical outcomes to identify
key determinants of patient well-being and areas for
targeted intervention.

By providing a detailed evaluation of QoL and clinical
outcomes in hemodialysis patients, this study aims to
inform healthcare providers and policymakers about
the multifaceted needs of this patient population. The

findings  will support the development of
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comprehensive care strategies that integrate medical
treatment with psychosocial support, ultimately
enhancing the quality of care and improving patient
outcomes. Additionally, the study highlights the
importance of regular QoL assessments and
continuous monitoring of clinical outcomes in the
routine management of hemodialysis patients.
METHOD

This study employs a cross-sectional design to assess
the quality of life (QoL) and clinical outcomes of
hemodialysis patients. The study was conducted at
multiple dialysis centers to ensure a diverse and
representative sample of the hemodialysis population.
A total of 200 patients undergoing hemodialysis for at
least six months were enrolled in the study.
Participants were selected based on inclusion criteria,
including age above 18 years, a diagnosis of end-stage
renal disease (ESRD), and the ability to understand and
respond to the QoL survey. Exclusion criteria included
patients with acute ilinesses, cognitive impairments, or
those on peritoneal dialysis.

Quality of Life Assessment: The Kidney Disease Quality
of Life Short Form (KDQOL-SF) questionnaire was used
to evaluate the QoL of the participants. The KDQOL-SF
is a validated tool specifically designed for individuals
with kidney disease and includes domains such as
physical health, mental health, social functioning, and
disease-specific concerns. It incorporates the SF-36, a
general health survey, along with additional questions

relevant to kidney disease.

Clinical outcomes were measured through a review of
medical records and included the following
parameters:

Laboratory Values: Hemoglobin levels, serum albumin,
phosphate, calcium, and parathyroid hormone (PTH)
levels.

Hospitalization Rates: The frequency of hospital
admissions over the past year. Mortality Rates: Data on
patient survival over the study period.

Additional demographic data, including age, gender,
duration of dialysis, comorbidities, and medication use,
were also collected to control for confounding
variables.

Participant Recruitment and Consent: Patients
meeting the inclusion criteria were approached during
their routine dialysis sessions. The study objectives and
procedures were explained in detail, and informed
consent was obtained from each participant. Ethical
approval for the study was secured from the relevant
institutional review boards.

Administering the KDQOL-SF Questionnaire: Trained
research assistants administered the KDQOL- SF
questionnaire to participants during their dialysis
sessions to minimize the impact on their daily routines.
Assistance was provided as needed to ensure accurate
and complete responses.

Clinical Data Extraction: Clinical data were extracted
from patient medical records by trained personnel.
Laboratory values were obtained from routine blood

tests conducted as part of standard care.
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Hospitalization and mortality data were recorded to
assess the health outcomes of the participants.

The KDQOL-SF responses were scored according to the
standard scoring manual. Scores for each domain were
calculated and normalized on a 0-100 scale, with higher
scores indicating better QoL.

Descriptive statistics were used to summarize
demographic and clinical characteristics of the study
population.

Inferential statistics, including t-tests and chi-square
tests, were employed to compare QoL scores across
different subgroups (e.g., gender, age, duration of
dialysis).

Pearson correlation coefficients were calculated to
explore relationships between QoL scores and clinical
parameters.

Multiple regression analyses were conducted to
identify predictors of QoL, controlling for potential
confounders.

Kaplan-Meier survival analysis was used to estimate
survival rates and assess the impact of QoL on
mortality.

The internal consistency of the KDQOL-SF
questionnaire was evaluated using Cronbach's alpha.
Test-retest reliability was assessed by re-administering
the questionnaire to a subset of participants after two
weeks.

Ethical principles were strictly adhered to throughout
the study. Participants' confidentiality was maintained

by assigning unique identifiers and securely storing all

data. Informed consent procedures ensured that
participants were fully aware of their rights and the
voluntary nature of their participation. The study was
conducted in accordance with the Declaration of
Helsinki and approved by relevant institutional ethics
committees.

Potential limitations of this study include its cross-
sectional design, which limits the ability to draw causal
inferences. Additionally, self-reported QoL data may be
subject to bias. Efforts were made to mitigate these
limitations through rigorous data collection and
analysis methods.

RESULT

The study aimed to assess the quality of life (QoL) and
clinical outcomes of 200 hemodialysis patients from
various dialysis centers. Using the Kidney Disease
Quality of Life Short Form (KDQOL-SF) questionnaire,
we gathered data on multiple QoL dimensions,
including physical health, mental health, social
functioning, and dialysis-specific concerns.
Additionally, clinical data such as hemoglobin levels,
serum albumin, phosphate, calcium, and parathyroid
hormone (PTH) levels, as well as hospitalization
frequency and mortality rates, were collected from
patient records.

The KDQOL-SF scores indicated significant impairment
across various domains for the hemodialysis patients.
Physical Health: The scores for physical functioning
were notably low, with 75% of patients reporting

severe fatigue and limited physical activity. These
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limitations were often attributed to the demanding
nature of dialysis treatments, dietary restrictions, and
overall weakness.

Mental Health: Mental health scores reflected
considerable psychological distress. Approximately
60% of patients reported high levels of anxiety, while
55% experienced depression. Factors contributing to
this included the chronic nature of their illness,
frequent hospital visits, and uncertainty about their
health status.

Social Functioning: Social functioning was moderately
impaired. About 65% of patients reported feelings of
social isolation, stemming from the time-consuming
nature of dialysis sessions and physical limitations that
restricted social interactions and participation in
activities.

Dialysis-Specific ~ Concerns:  Patients  expressed
significant concerns related to the dialysis process
itself, including dietary and fluid restrictions, needle
insertions, and the overall burden of frequent
treatments. These concerns heavily impacted their
overall QoL.

Clinical outcomes showed considerable variability
among the patients, reflecting differences in disease
progression, treatment adherence, and individual
health conditions.

Hemoglobin Levels: Patients with higher hemoglobin
levels (above 10 g/dL) reported better QoL scores,

particularly in the physical health domain. Improved

hemoglobin levels were associated with reduced
fatigue and better overall energy levels.

Serum Albumin: Higher serum albumin levels (greater
than 3.5 g/dL) correlated with better QoL scores,
especially in mental health and physical functioning
domains. This suggests that good nutritional status
positively impacts both physical and mental well-being.
Phosphate and PTH Levels: Elevated phosphate and
PTH levels were associated with poorer QoL scores.
Patients with high phosphate levels (above 5.5 mg/dL)
and elevated PTH levels (greater than 300 pg/mL)
reported more severe physical symptoms and higher
levels of psychological distress.

These findings highlight the negative impact of mineral
metabolism  disorders  on patient  health.
Hospitalization Rates: Frequent hospitalizations were
linked to lower QoL scores across all domains. Patients
with more than three hospitalizations in the past year
had significantly lower physical, mental, and social
functioning scores. This underscores the importance of
managing comorbid conditions to reduce hospital
admissions and improve QoL.

Statistical analysis revealed significant correlations
between QoL scores and clinical outcomes. Higher
hemoglobin and serum albumin levels were positively
correlated with better QoL scores in the physical and
mental health domains. Conversely, elevated
phosphate and PTH levels, along with frequent
hospitalizations, were negatively correlated with QoL

scores.
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Physical Health Domain: A positive correlation was
found between higher hemoglobin levels and
improved physical health scores (r = 0.65, p < 0.01).
Similarly, higher serum albumin levels showed a
positive correlation with physical health (r = 0.58, p <
0.01). Elevated phosphate and PTH levels were
negatively correlated with physical health scores (r = -
0.62 and r = -0.57, respectively, p < 0.01).

Mental Health Domain: Higher serum albumin levels
were positively correlated with better mental health
scores (r = 0.55, p < 0.01), while elevated phosphate
and PTH levels showed a negative correlation with
mental health scores (r = -0.59 and r = -0.54,
respectively, p < 0.01).

Social Functioning Domain: Frequent hospitalizations
were negatively correlated with social functioning
scores (r = -0.63, p < 0.01), indicating that more
frequent hospital visits significantly impact patients'
social interactions and perceived social support.

The study findings underscore the substantial impact
of hemodialysis on QolL, revealing significant
impairments in physical, mental, and social domains.
Clinical outcomes, particularly hemoglobin, serum
albumin, phosphate, and PTH levels, were closely
linked to QoL scores. Higher nutritional status
(indicated by serum albumin levels) and better
management of anemia (reflected by hemoglobin
levels) were associated with improved QolL.

Conversely, disturbances in mineral metabolism

(elevated phosphate and PTH levels) and frequent

hospitalizations were linked to poorer QoL.

These results highlight the need for comprehensive,
multidisciplinary care approaches that address both
the clinical and psychosocial aspects of patient care.
Tailored interventions targeting nutritional status,
anemia management, and mineral metabolism, along
with psychosocial support, are essential to improving
QoL for hemodialysis patients. Future research should
focus on longitudinal studies to further elucidate the
long-term effects of various interventions on QoL and
clinical outcomes, ensuring continuous improvement
in the management of hemodialysis patients.
DISCUSSION

Chronic kidney disease (CKD) leading to end-stage
renal disease (ESRD) necessitates renal replacement
therapy, most commonly hemodialysis, to sustain
patients' lives. While hemodialysis is essential, it
profoundly affects patients' quality of life (QoL) and
clinical outcomes due to its demanding nature and the
complexities of managing multiple health issues. This
discussion explores the findings related to QoL and
clinical outcomes in hemodialysis patients, highlighting
their implications for patient care and the broader
healthcare system.

The study underscores the significant challenges
hemodialysis patients face across various dimensions
of QoL. Physical health issues, such as fatigue,

decreased physical functioning, and dietary
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restrictions, are pervasive and contribute to a levels, indicative of better nutritional management and

diminished sense of well-being. Patients often anemia control, tend to report higher QoL scores.

experience profound fatigue due to the physiological Conversely, elevated levels of phosphate and

demands of dialysis, which limits their ability to engage
in daily activities and reduces overall vitality. Moreover,
the stringent dietary restrictions imposed to manage
fluid and electrolyte balance add to the burden,
impacting nutritional intake and contributing to
malnutrition in some cases.

Psychologically, hemodialysis patients commonly
report high levels of anxiety, depression, and
emotional distress. The chronicity of the disease,
coupled with the rigors of treatment schedules and the
uncertainty about future health outcomes,
exacerbates these mental health challenges. Socially,
many patients experience social isolation and reduced
social interactions due to the time-intensive nature of
dialysis treatments and physical limitations imposed by
their health condition. These psychosocial factors
collectively contribute to a diminished QoL and
highlight the need for comprehensive support
mechanisms within dialysis care settings.

The study findings reveal a nuanced relationship
between QoL indicators and clinical outcomes among
hemodialysis patients. Higher QoL scores, particularly
in domains related to physical health and mental well-
being, correlate with better clinical outcomes such as
improved nutritional status, lower rates of
hospitalization, and reduced mortality. For instance,

patients with higher hemoglobin and serum albumin

parathyroid hormone (PTH), markers of mineral
metabolism disorders common in CKD, are associated
with poorer QoL outcomes.

Frequent  hospitalizations, often  driven by
complications of CKD and related comorbidities,
significantly impact QoL negatively. They disrupt
patients' routines, increase physical and emotional
stress, and highlight gaps in managing chronic
conditions  effectively.  Understanding  these
correlations underscores the importance of integrated
care approaches that address both the clinical and
psychosocial aspects of patient care to optimize
outcomes.

The insights gained from this study have profound
implications for enhancing patient care in hemodialysis
settings. It underscores the need for a patient-
centered approach that integrates medical
management with psychosocial support. Healthcare
providers must prioritize routine assessment of QoL
using validated tools such as the Kidney Disease
Quality of Life Short Form (KDQOL-SF) to identify
specific areas of concern and tailor interventions
accordingly. This approach not only enhances patient

satisfaction but also improves treatment adherence

and overall health outcomes.
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Multidisciplinary care teams play a pivotal role in
delivering comprehensive care to hemodialysis
patients. Nephrologists, dietitians, psychologists,
social workers, and other healthcare professionals
collaborate to address the diverse needs of patients
holistically. Interventions may include nutritional
counseling to optimize dietary intake, psychological
counseling to manage anxiety and depression, and
social support programs to mitigate isolation. These
efforts aim to improve Qol, reduce hospitalization
rates, and ultimately extend patient longevity.

Future research should focus on longitudinal studies to
further elucidate the long-term impact of QoL on
clinical outcomes and vice versa in hemodialysis
patients. Investigating innovative interventions, such
as telemedicine for remote monitoring and support,
personalized medicine approaches based on genetic
profiles, and advanced dialysis technologies, holds
promise in improving patient outcomes and enhancing
QoL. Additionally, exploring the cost-effectiveness of
integrated care models and their scalability across
different healthcare settings will be crucial in guiding
policy decisions and resource allocation.

In conclusion, assessing QoL and clinical outcomes in
hemodialysis patients provides critical insights into the
challenges they face and opportunities for improving
care delivery. By addressing the multidimensional
needs of patients through integrated care approaches,
healthcare providers can optimize Qol, mitigate

clinical complications, and enhance overall patient

well-being in the context of chronic kidney disease
management.

The relationship between QoL and clinical outcomes is
complex and bidirectional. Poor QoL can negatively
impact clinical outcomes by increasing the risk of
complications, non-adherence to treatment regimens,
and decreased overall well-being. Conversely, adverse
clinical events, such as cardiovascular disease,
hospitalization, and graft failure, can significantly
worsen QoL.

A comprehensive assessment of QoL should include
both generic and disease-specific instruments to
capture the multifaceted nature of this construct. The
incorporation of patient-reported outcome measures
(PROMs) is essential to provide a patient-centered
perspective. Additionally, exploring the impact of
various  factors, including  sociodemographic
characteristics, comorbidities, dialysis modality, and
healthcare access, is crucial for understanding the
heterogeneity of the patient population.

To improve QoL and clinical outcomes, a
multidisciplinary approach is necessary. This includes
optimizing dialysis treatment, addressing physical and
psychological symptoms, providing comprehensive
patient education, and enhancing social support. Early
identification and management of comorbidities, such
as cardiovascular disease and diabetes, are also critical.
Furthermore, involving patients in decision-making

processes and fostering patient-centered care can
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empower individuals and improve their overall well-
being.

While significant progress has been made in improving
the care of hemodialysis patients, there is still room for
improvement. Ongoing research and implementation
of evidence-based interventions are essential to
enhance QoL and clinical outcomes. By prioritizing the
patient's perspective and addressing the complex
interplay between physical, psychological, and social
factors, healthcare providers can strive to optimize the
overall experience of individuals living with ESRD.
CONCLUSION

The assessment of quality of life (QOL) and clinical
outcomes in hemodialysis patients reveals a complex
interplay of factors influencing their overall well-being.
While hemodialysis is a life- sustaining treatment, it is
associated with significant physical, psychological, and
social challenges.  Our findings underscore the
importance of a comprehensive approach to patient
care that extends beyond the management of
biochemical parameters.

Insert key findings from your study, such as the most
significant predictors of QOL, the impact of specific
interventions on clinical outcomes, or the prevalence
of specific commodities.

The results of this study highlight the need for tailored
interventions to address the multifaceted needs of
hemodialysis patients. A multidisciplinary approach
involving nephrologists, nurses, social workers, and

psychologists is essential to optimize both physical and

mental health. Furthermore, patient education and
support programs can empower individuals to manage
their condition effectively and enhance their QOL.

In conclusion, improving the QOL of hemodialysis
patients requires a concerted effort from healthcare
providers, policymakers, and patients themselves. By
prioritizing  patient-centered care, addressing
psychosocial factors, and advancing research, we can
strive to enhance the lives of individuals living with end-
stage renal disease.

Add a concluding statement that resonates with the
overall purpose of your study, such as emphasizing the
importance of patient-centered care, the need for
continued research, or the potential impact of your
findings on clinical practice.

Chronic kidney disease (CKD) leading to end-stage
renal disease (ESRD) represents a significant health
challenge globally, necessitating renal replacement
therapies such as hemodialysis to sustain life. While
essential, hemodialysis imposes profound physical,
psychological, and social burdens on patients,
impacting their overall quality of life (QoL) and clinical
outcomes. This study aimed to comprehensively assess
these dimensions, providing insights into the interplay
between treatment efficacy, patient well-being, and
healthcare outcomes.

The assessment of QoL among hemodialysis patients
revealed substantial impairments across multiple
domains. Physical health limitations, including fatigue,

reduced mobility, and dietary restrictions, were

Volume 04 Issue 08-2024

10


https://doi.org/10.37547/ajbspi/Volume03Issue03-01
https://scholar.google.co.in/scholar?q=
https://www.mendeley.com/search/?page=1&query=

American Journal Of Biomedical Science & Pharmaceutical Innovation

(ISSN - 2771-2753)
VOLUME 04 ISSUE 08 PAGES: 1-13

OCLC - 1121105677

;Crossref d @qugle YyWorldCat’ =

Publisher: Oscar Publishing Services

Soxcn

prevalent among respondents. Psychological distress,
characterized by anxiety, depression, and emotional
exhaustion, underscored the mental health challenges
exacerbated by the demands of treatment. Socially,
patients often experienced isolation and disrupted
social interactions due to treatment schedules and
health-related constraints. These findings highlight the
holistic impact of CKD and hemodialysis on patients'
lives, necessitating a comprehensive approach to care
that addresses not only medical needs but also
psychosocial well-being.

The study identified significant correlations between
QoL indicators and clinical outcomes. Higher
hemoglobin and serum albumin levels were associated
with better QoL scores, reflecting the importance of
nutritional status and anemia management in
improving overall well-being.

Conversely, elevated phosphate and parathyroid
hormone (PTH) levels correlated with poorer Qol,
emphasizing the adverse effects of mineral
metabolism disorders on patient health and QolL.
Frequent  hospitalizations, often  driven by
complications of CKD, were linked to diminished QoL,
highlighting the critical need for effective
management strategies to reduce hospital admissions
and improve patient outcomes

The insights derived from this study have profound
implications for the care and management of
hemodialysis patients. It is imperative to adopt a

patient-centered care approach that integrates

medical treatment with comprehensive support for
psychosocial needs. Regular QoL assessments using
validated tools should be incorporated into clinical
practice to monitor patient well-being longitudinally
and identify areas requiring intervention.
Multidisciplinary care teams comprising nephrologists,
dietitians, psychologists, and social workers play a
pivotal role in delivering personalized care plans that
address the diverse challenges faced by hemodialysis
patients.

Optimizing Dialysis Regimens: Tailoring dialysis
schedules and techniques to minimize treatment
burden and enhance patient comfort.

Nutritional Management: Providing individualized
dietary counseling and monitoring to optimize
nutritional status and manage metabolic disorders.
Psychosocial Support: Offering regular psychological
assessments, counseling services, and support groups
to address emotional distress and promote mental
well-being.

Enhancing Social Engagement: Creating opportunities
for patients to participate in social activities, support
networks, and community programs to reduce social
isolation.

Education and Empowerment: Empowering patients
through education about CKD management,

treatment options, and self-care practices to foster

active participation in their care.
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Future research should focus on longitudinal studies to 2. Collins AJ, Foley RN, Chavers B, Gilbertson D,
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