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A B S T R A C T

Introduction: Females have a reduced risk of Parkinson's disease (PD). However, it is unclear if sex is a prognostic
factor. We aimed to examine differences in presentation, physician- and patient-reported PD outcomes, and
progression by sex in a large clinical cohort.
Methods: This study was a secondary analysis of a cohort of PD patients seen at a tertiary care center.
Sociodemographic and clinical characteristics, treatment, care timing, and outcomes were examined by sex. Sex
differences in progression of impairment, disability, and health-related quality of life (HRQoL) were tested with
five-year piecewise linear mixed-effects models. A mediation analysis assessed drivers of sex differences.
Results: The study included 914 males and 549 females. Females had significantly less social support, more
psychological distress, and worse self-reported (but not physician-reported) disability and HRQoL at initial PD
care visits, compared to males. Addressing anxiety symptoms may attenuate this difference. PD progression sex
differences were minimal.
Conclusion: PD progression does not differ by sex, yet patient-reported measures of disease severity are worse in
females than males. To attenuate this sex difference in disease experience, psychological distress screening and
management, particularly targeting females, should be implemented as part of PD clinical care.

1. Introduction

Males have 1.4 to 3.7 times the risk of developing Parkinson's dis-
ease (PD), compared to females [1]. The etiology behind sex differences
is likely multifactorial [2]. The neuroprotective effect of estrogen, ge-
netic factors, differences in brain development/function, and differ-
ences in environmental exposures/lifestyle factors are potential ex-
planations for this difference [1,2]. Risk factors for the development of
PD are not necessarily prognostic factors, or factors that influence the
disease course [3].

Sex may influence PD progression; however, findings are mixed on
whether either or neither sex fares worse [4,5]. Sex differences in un-
derlying biology [1], disease presentation and symptoms [1,6,7], re-
ferral barriers [8], treatment response [9], and disease management [9]
may impact disease progression. Previous studies of PD progression
often extrapolate longitudinal progression from cross-sectional data

[10], assume progression is constant and linear over time [10], or have
limited patient follow-up [4].

The impact of sex on progression may be domain specific. Previous
studies have emphasized motor symptoms, or impairments; however,
other outcomes may be more important to patients and their care teams
[3]. Other outcomes include disability, health-related quality of life
(HRQoL), nonmotor symptoms, and mortality [3,11]. Physician-re-
ported disease severity based on the Unified Parkinson's Disease Rating
Scale (UPDRS) [12] may show discordance with patient-reported se-
verity, due to differences in clinician versus patient perception
[9,11,13].

To inform patient prognostic counseling and clinical management,
this study aims to 1) examine whether male and female patients at a
tertiary care center present or progress differently in multiple outcome
domains and 2) examine underlying drivers of any found differences.

We hypothesized that females will have worse disease at
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presentation due to care delays but will have more mild disease pro-
gression.

2. Methods

2.1. Study setting and sample

This study was a secondary analysis of data from the University of
Maryland PD and Movement Disorders Center Health Outcomes
Measurement (HOME) Study. The HOME study is a naturalistic cohort
study with over 15 years of longitudinal data from patient visits. Some
patients with a prevalent PD diagnosis are referred to the Center while
others are initially diagnosed at the Center. As part of routine clinical
care, patient and physician-reported scales are administered at each
visit and pertinent medical information is recorded. Per the University
of Maryland Institutional Review Board approved protocol, adult pa-
tients may consent to have their data entered into the HOME study
database for research purposes.

For the current study, final analysis was restricted to patients with a
PD diagnosis confirmed by one of the Center's movement disorder
specialists. Data was restricted to PD patient visits between April 1,
2002 and December 31, 2016. Eligible patients had at least one ob-
servation for all study outcome measures and information about at least
one key date (diagnosis, symptom onset, or levodopa start year).

2.2. Variables

The independent variable was sex. The time scale used for pro-
gression models was years since diagnosis. For individuals with missing
diagnosis dates, symptom and levodopa start dates, if available, were
leveraged to impute missing diagnosis dates. Imputation algorithms
were based on median intervals between the three dates. Intervals were
calculated by sex and, due to potential treatment differences, by age
[14]. Diagnosis occurred one year after symptom onset, regardless of
age. Diagnosis occurred the same year that levodopa was started for
those age ≥60 years and one year after diagnosis for those age <60
years. Intervals did not differ by sex.

Two other key date variables included first visit and initial PD visit
dates. The first visit refers to the first time the patient was seen at the
Center, irrespective of PD diagnosis. The initial PD visit is the first time
the patient was seen at the Center with a PD diagnosis. For example, a
patient could have been seen at the Center in 2009 for neurologic
symptoms (first visit) but not diagnosed with PD until 2011 (initial PD
visit).

2.2.1. Outcomes (disease severity)
2.2.1.1. Impairment. Impairment was captured with the physician-
reported UPDRS motor sub-scale score (range=0–108,
higher=worse) [12].

2.2.1.2. Disability. Patient-reported disability was assessed with the
Older Americans Resource and Services Multidimensional Functional
Assessment Questionnaire (OARS) Activities of Daily Living (ADLs) sub-
section score and the OARS Instrumental Activities of Daily Living
(IADLs) sub-section score [15]. The questionnaire rates seven ADLs and
seven IADLs, ranking the amount of difficulty performing each activity
in the past week as 1 (no difficulty) through 5 (completely unable).
Physician-reported disability was assessed with the Schwab & England
ADL Scale (S&E) [16].

2.2.1.3. Health-related quality of life. HRQoL was captured with the
patient-reported 12 Item Short Form Health Survey (SF-12) [17]. Both
mental health (SF-12 MH) and physical health (SF-12 PH) summary
scores were used as outcomes. Responses were normalized to
population T-scores (range=0–100; mean= 50, SD=10;
lower=worse).

2.2.2. Covariates
2.2.2.1. General. Covariates included sociodemographics (age at
diagnosis, age at initial PD visit, race/ethnicity, education, marital
status, living arrangement), clinical characteristics (Jankovic subtypes
[tremor dominant, postural instability/gait difficulty, or indeterminate]
[18], treatment complications, psychological distress, comorbidities,
cognition, Hoehn & Yahr stage [19]), and treatment (deep brain
stimulation, sex of clinician, carbidopa/levodopa use, dopaminergic
drug use [levodopa, dopamine agonists, amantadine, monamine
oxidase type B inhibitors, or catechol-O-methyltransferase
inhibitors]). Mortality was also examined.

The UPDRS Complications of Therapy section assessed treatment
complications (dyskinesias, motor fluctuations, anorexia/nausea/vo-
miting, sleep disturbances, and orthostasis) [12]. Psychological distress
was captured with the Brief Symptom Inventory-18 (BSI-18) [20],
which separately assesses somatization, anxiety, and depression
symptoms over the past week; scores are converted to normalized T-
scores (higher=worse). Comorbidities were captured as the number of
comorbidities endorsed on the Cumulative Illness Rating Scale-Geriatric
(CIRS-G) (range= 0–14) [21]. Cognition was assessed with the Mini
Mental State Examination (MMSE) [22] from 2002 to 2009 and the
Montreal Cognitive Assessment (MoCA) [23] from the end of 2009
onward. Although the MoCA is a preferred screening tool in PD [3], a
PD-specific algorithm converted MoCA scores to MMSE scores [24].

2.2.2.2. Mediators. Mediators were chosen a priori and included
treatment complications, cognition, comorbidities, psychological
distress, and disease duration at first visit.

2.3. Statistical analysis

2.3.1. Descriptive
All analysis was conducted in SAS v9.4 (Cary, NC). Differences be-

tween males and females for all covariates and outcome measures were
examined at initial PD visits at the Center as well as at diagnosis.

2.3.2. Progression models
To examine the rate of disease progression for each outcome by sex,

linear mixed effects models were constructed (SAS procedure
HPMIXED). To allow for non-uniform progression over time, progres-
sion was modeled with piecewise linear splines. Knots were placed at
five-year intervals, the smallest interval that still afforded estimate
stability, with a final knot placed at 20 years. Random intercept and
slopes were added to the model to account for heterogeneity in disease
severity at diagnosis and in annual progression, respectively. An un-
structured correlation structure for the random effects was chosen. To
capture the initial effect of specialty care, a term for the first year of
clinical care at the Center was entered into the model as a fixed effect.
To test for sex differences, sex was entered as a main effect, as a sex-
time interaction term for each spline, and as a sex-first year of clinical
care interaction. We also tested whether there were sex differences in
the amount of inter-individual heterogeneity with likelihood ratio Chi-
square testing of nested models. The final models were unadjusted as
adjustment for any covariates, including medications, would constitute
adjustment for factors on the causal pathway between sex and disease
severity.

2.3.3. Elucidating underlying drivers of sex differences
To examine care delays, we calculated the differences in time be-

tween key dates (symptom onset, diagnosis, first visit, initial PD visit,
levodopa initiation, and DBS treatment) by sex.

Based on study findings, a mediation analysis was conducted to
assess if sex differences in patient-reported outcomes at initial PD visits
could be attenuated. Linear regression models characterized the asso-
ciation between sex and all four patient-reported outcomes. A sub-
sequent mediation analysis calculated controlled direct effects (CDE)
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[25]. A CDE is the effect of the independent variable if the population
had the mediator set to, or controlled to, the same value for all in-
dividuals [25]. Mediators were examined individually with adjustment
for mediator-outcome confounders.

To explore the effect of estrogen exposure proxies on PD progres-
sion, we conducted a subset analysis of post-menopausal females. We
examined the identical sex progression models but replaced sex with
individual reproductive health characteristics, including menopause
type (natural versus surgical; natural indicating greater cumulative
estrogen exposure [26]), parity (parous versus nulliparous; parous in-
dicating greater exposure), and hormone replacement therapy (HRT)
(current versus ever/never). We also adjusted for birth year and median
income.

3. Results

The University of Maryland PD and Movement Disorders Center saw
2696 PD patients during the study period. Of those, 72.3% (n=1949)
consented to participate in the HOME study; 486 were excluded due to
missing outcome measures (n= 413) and key date variables (n=73).
Diagnosis date was imputed for 146 patients. Of 1463 subjects, 914
males contributed 8705 visits and 549 females contributed 5115 visits.
The median duration of follow-up and visits was 7.9 years and 7.0
visits, respectively.

In total, 413 (28.3%) of patients were initially diagnosed at the
Center and the median time from diagnosis to initial PD visits at the
Center was 2.3 years (IQR=6.7). Table 1 displays the differences in
sociodemographics, clinical characteristics, treatment, and outcomes
between sexes at diagnosis as well as at initial PD visits. At diagnosis,
females were more likely to be less educated, unmarried, residing
alone, more anxious, seen by a female neurologist, taking a dopami-
nergic drug, and faced with greater IADL disability (p<0.05). At initial
PD visits, the same differences were found (p< 0.05), with the ex-
ception of anxiety and dopaminergic drug use. Additionally, females
were older and more likely to have treatment complications, greater
somatization, greater depressive symptoms, and a more advanced
Hoehn & Yahr stage (p<0.05). At initial PD visits, females had worse
ratings on all patient-reported health outcome measures.

Males and females had similar rates of progression (Table 2, Fig. 1,
esuppTables 1–5, esuppFigures 1–5). For impairment (Table 2), the
mean UPDRS score at diagnosis was similar for males and females
(22.09 and 21.31, respectively). Also, the variation in patient-specific
mean score at diagnosis was similar between males and females
(SD=7.75 and 8.45, respectively). There were no significant differ-
ences between sexes in the rate of impairment progression until 20
years post-diagnosis (p= 0.02); females, on average, after 20 years,
had a significantly faster rate of progression. For mental HRQoL
(esuppTable 4, esuppFigure 4), males progressed at a faster rate be-
tween 5 and 10 years since diagnosis (p= 0.03).

There was a high amount of inter-individual heterogeneity in the
rate of progression and disease severity at diagnosis. For example, the
SD of the rate of progression in UPDRS motor scores in the first 5 years
for males was estimated to be 1.70 indicating that many males im-
proved while others had a very fast annual decline (Table 2). Hetero-
geneity did not differ by sex.

Males and females experienced similar symptomatic improvement
in their first year of care at the Center with the exception of UPDRS
motor scores and OARS ADLs and IADLs. The average annual rate of
UPDRS motor progression (Table 2) was attenuated in the first year of
care at the Center by 3.37 points in females and only 1.66 points in
males (p= 0.10).

There was no evidence that males or females experience greater care
delays (esuppTable 6).

Females reported worse disability and HRQoL, compared to males.
The mediation analysis demonstrated that eliminating treatment com-
plications, improving cognition, managing comorbidities, reducing

psychological distress, or shortening the time from diagnosis to first
specialty care visit could attenuate this sex disparity (Table 3). Redu-
cing anxiety had the largest potential benefit. On crude analysis, fe-
males reported 1.13 units (95% CI: 0.48, 1.78) more IADL disability
than males. Setting anxiety symptoms in the sample to a population
normative T-score resulted in females reporting almost identical levels
(difference= 0.04 units) of IADL disability to males (95% CI: −0.59,
0.66).

Proxy estrogen information was available for 463 post-menopausal
females; 23.1% (n= 94) had undergone surgical menopause, 53.2%
(n= 216) were ever HRT users, and 7.7% (n=30) were nulliparous.
Significant differences in progression models were seen for all outcomes
except mental HRQoL; however, differences did not follow a clear
pattern.

4. Discussion

This study showed that female PD patients present differently to
specialty care but do not progress differently, compared to males.
Differences were found among patient-reported outcomes; however,
mediation analyses showed that these differences may be attenuated by
various interventions.

Consistent with previous studies [7], female PD patients had less
social support and more psychological distress, compared to males.
Female patients were more likely to see female specialists. As prior
research suggests that the general population shows no sex preference
for neurologists [27], further research is needed to understand this
novel finding.

Females reported worse disability and HRQoL at their initial PD
visits at the Center. Notably, this was not reflected in physician-re-
ported impairment and disability. This lack of agreement could nega-
tively impact shared decision making, particularly for female patients
[28], and emphasizes the importance of patient perception and ex-
perience [9,11,13]. Some of the differences seen at initial PD visits,
such as more advanced Hoehn & Yahr staging, could suggest that fe-
male patients may have experienced delays in specialist referral, which
has been previously found [8]. In this study, there was no evidence that
females experience greater care delays. As females are less likely to
consult specialists [29], further studies are needed on female care-
seeking patterns, including understanding referral patterns for those
who never seek specialty care.

The mediation analysis demonstrated that managing patient psy-
chological distress, particularly anxiety, to population norms, most
drastically attenuated sex differences in patient-reported outcomes at
initial PD visits. Managing psychological distress in PD is difficult and
may be part of the disease etiology as well as a response to worsening
disease [30]. Given that anxiety and depressive symptoms are often
missed by neurologists [31], our study emphasizes the need to screen
PD patients, especially females, for these symptoms.

With few exceptions, the average rates of PD progression were si-
milar for males and females. Females had a faster rate of motor
symptom (impairment) progression after 20 years. A prior study found
that females had slower initial but faster later impairment progression;
however, these patients were only followed for 10 years from baseline
[32]. Given that more males died in our study (11.7% of males, 9.3% of
females, p= 0.15), the difference found late in the disease course could
be the result of selective survival. To investigate this bias, additional
mortality data is needed. However, there were only 717 observations
available (out of 13,820) from ≥20 years after diagnosis; thus, differ-
ences late in progression may be the result of sparse data.

There was a large amount of heterogeneity in disease progression,
although the amount of heterogeneity did not differ by sex. This het-
erogeneity in progression makes prognostic counseling difficult.
Understanding underlying reasons for heterogeneity in PD progression
is a priority research area [33].

Although we do not know if this was the first time patients saw a
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neurologist/movement disorders specialist or how patients would have
progressed had they not sought out care at the Center, this study shows
a significant initial benefit of specialist care for selected outcomes. PD
patients seen by neurologists have improved outcomes, compared to
those seen by primary care providers [29]. Willis et al. (2011) found
that over a 48 month period, less than half (42%) of Medicare bene-
ficiaries with PD saw a neurologist [29]. Further research is needed to
improve patient access and utilization of specialty care.

The inconsistent impact of reproductive characteristics on progres-
sion seen in our analysis suggests that biological differences may not
impact disease course. However, the characteristics examined in this
study were crude proxies for estrogen exposure. Additional studies
should include details such as age at menopause and menarche.

4.1. Limitations

One potential limitation is the misspecification of progression
models. However, extensive exploratory analysis was undertaken to
select the final models that balanced progression complexity with
parsimony and interpretability. Although an extensive amount of pa-
tient information is available in the HOME database, information on
medication dosage and some non-motor symptoms are unavailable,
which precluded analysis of these factors as mediators. Some patients
completed questionnaires with the assistance of a caregiver or a care-
giver completed the questionnaire on behalf of the patient. In PD,
proxies rate health systematically worse than patients [34]. Proxies
completed questionnaires without the patient in 0.5% of visits; how-
ever, co-reporting could also have influenced estimates. Selection bias

Table 1
Descriptive characteristics of sample at diagnosis (when diagnosed at the Center) and at initial Parkinson's disease (PD) visit (irrespective of time since diagnosis),
stratified by sex.

Diagnosis Initial PD Visit

Males (n= 255) Females (n= 158) p-value Males (n= 914) Females (n=549) p-value

Sociodemographics
Age, mean (SD) 63.1 (10.19) 63.4 (11.14) 0.749a 64.5 (10.37) 65.7 (10.97) 0.038a

Age at Diagnosis, mean (SD) N/A N/A N/A 60.3 (11.08) 61.1 (11.39) 0.172a

Race/Ethnicity, n (%) 0.789c 0.423c

Non-Hispanic White 196 (88.7) 129 (89.6) 761 (92.4) 451 (91.1)
Other 25 (11.3) 15 (10.4) 63 (7.7) 44 (8.9)

Education, n (%) 0.034c <0.001c

High School or Less 51 (22.4) 49 (34.3) 176 (21.1) 174 (35.0)
Trade/Some College/College 96 (42.1) 55 (38.5) 325 (39.0) 190 (38.2)
Advanced Degree 81 (35.5) 39 (27.3) 332 (39.9) 133 (26.8)

Marital Status, n (%) <0.001c <0.001c

Married 215 (85.0) 109 (69.4) 770 (84.7) 355 (65.1)
Single 14 (5.5) 9 (5.7) 44 (4.8) 25 (4.6)
Divorced/Separated 18 (7.1) 20 (12.7) 66 (7.3) 63 (11.6)
Widowed 6 (2.4) 19 (12.1) 29 (3.2) 102 (18.7)

Living Arrangement, n (%) <0.001d <0.001c

Alone 20 (8.8) 25 (16.6) 64 (8.2) 103 (21.6)
Spouse or Partner 201 (88.2) 107 (70.9) 682 (87.1) 317 (66.3)
Other Family 4 (1.8) 14 (9.3) 24 (3.1) 44 (9.2)
Other 3 (1.3) 5 (3.3) 13 (1.7) 14 (2.9)

Clinical Characteristics
Jankovic Subtype, n (%) 0.183c 0.752c

Tremor Dominant 97 (51.9) 75 (61.5) 253 (37.6) 148 (36.1)
Postural Instability/Gait Dominant 69 (36.9) 33 (27.1) 364 (54.1) 223 (54.4)
Indeterminate 21 (11.2) 14 (11.5) 56 (8.3) 39 (9.5)

Treatment Complications, mean (SD) 0.4 (0.77) 0.5 (0.98) 0.1611a 1.3 (2.08) 1.7 (2.49) 0.009a

Treatment Complications, median (IQR) 0 (1.00) 0 (1.00) 0.238b 0 (2.00) 1.0 (2.00) <0.001b

BSI Somatization T-Score, mean (SD) 53.2 (7.46) 53.7 (9.00) 0.592a 53.6 (8.04) 54.9 (8.95) 0.023a

BSI Depression T-Score, mean (SD) 49.4 (9.20) 48.7 (9.04) 0.513a 51.1 (9.72) 53.2 (9.38) 0.001a

BSI Anxiety T-Score, mean (SD) 50.3 (9.37) 52.7 (9.53) 0.028a 50.4 (9.63) 50.0 (9.65) 0.571a

CIRS Comorbidity Count, mean (SD) 2.9 (2.10) 3.1 (2.27) 0.355a 3.1 (1.95) 3.3 (2.12) 0.165a

MMSE, mean (SD) 29.0 (1.39) 28.9 (1.38) 0.639a 28.5 (1.90) 28.4 (2.40) 0.444a

Hoehn & Yahr Stage, mean (SD) 1.9 (0.54) 1.9 (0.65) 0.532a 2.3 (0.83) 2.4 (0.96) 0.024a

Treatment
DBS at Current Visit, n (%) 0 (0.0) 1 (0.63) 0.383c 20 (2.2) 14 (2.6) 0.660c

Clinician Sex, n (%) 0.015d <0.001c

Male 133 (86.4) 72 (74.2) 544 (86.5) 275 (73.5)
Female 21 (13.6) 25 (25.8) 85 (13.5) 99 (26.5)

Carbo/Levodopa at Current Visit, n (%) 37 (24.7) 31 (36.1) 0.063c 406 (70.4) 245 (72.7) 0.452c

Dopaminergic at Current Visit, n (%) 62 (35.6) 50 (47.6) 0.048c 523 (75.6) 307 (77.0) 0.611c

Outcomes
UPDRS Motor, mean (SD) 22.7 (10.24) 22.1 (11.13) 0.666a 26.4 (12.37) 26.3 (13.76) 0.974a

OARS ADLs, mean (SD) 8.7 (2.42) 9.0 (2.87) 0.302a 10.2 (9.91) 10.8 (10.37) 0.021a

OARS IADLs, mean (SD) 8.3 (2.80) 9.2 (3.40) 0.012a 10.2 (5.19) 11.4 (5.79) 0.001a

S&E, mean (SD) 88.8 (8.64) 89.2 (9.90) 0.730a 81.1 (15.13) 80.0 (17.19) 0.273a

SF-12 MH, mean (SD) 49.9 (10.47) 48.6 (11.01) 0.280a 49.5 (10.65) 47.7 (11.24) 0.006a

SF-12 PH, mean (SD) 46.3 (11.11) 44.9 (11.72) 0.273a 42.9 (11.34) 40.6 (12.63) 0.002a

Abbreviations: SD, Standard Deviation; IQR, Interquartile Range, N/A, Not Applicable.
a T-test with Satterthwaite Approximation.
b Wilcoxon Rank-Sum Test.
c Chi-Square Test.
d Fisher's Exact Test.
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due to loss to follow-up could be a concern as the HOME study does not
have information on why individuals no longer present to the Center for
care. These individuals could have switched clinicians, been admitted
to a nursing home, or died. Consequently, the progression data from
late in the disease course reflects a limited sample. Data on advanced
disease progression may be more reflective of individuals who were
diagnosed at a younger age, who differ from those with a later age of
onset [35]. Lastly, patients seeking care at a tertiary center may not
represent the general PD population in the community or primary care
clinics. The progression patterns in this study reflect those of patients in
specialty care; thus, this study merits replication in less specialized care
settings.

4.2. Strengths

This study used a unique database with over 15 years of long-
itudinal data on numerous PD patients with specialist confirmed diag-
noses. The database includes extensive information on both physician-
and patient-reported outcome measures. Only one other study has

simultaneously examined impairment, disability, and HRQoL PD pro-
gression; however the study was limited to 5 years of follow-up and
examined progression linearly [36]. Lastly, we were able to implement
causal inference approaches, namely mediation analysis, to provide
insight into the reasons for sex differences in PD.

5. Conclusions

Our study suggests that sex influences disease presentation but
minimally impacts progression. Differences in disability and HRQoL at
initial visits to specialty care were pronounced but could be attenuated
with interventions—particularly those targeting anxiety. Emphasis is
needed on screening and management of anxiety symptoms in PD,
particularly among female patients. Lastly, to inform shared decision-
making, it is important to consider patient-reported disease severity.

Declaration of competing interest

DSA, ALG-B, and SET received grant funding from National Institute

Table 2
Linear mixed effects model for Parkinson's disease (PD) impairment progression by sex measured with the physician-reported, UPDRS Motor Scores.

Effects Males Females p-valued

Mean Across Individuals Between Individuals Mean Across Individuals Between Individuals

Parameters β 95% CI SD β 95% CI SD

Mean at Diagnosisa 22.09 21.13, 23.05 7.75 21.31 20.02, 22.60 8.45 0.343
Rates of Progression by Time Since Diagnosis
0 to <5 Yearsb 1.12 0.83, 1.40 1.70 1.28 0.86, 1.70 2.05 0.531
5 to <10 Yearsb 1.03 0.75, 1.30 1.69 0.90 0.45, 1.35 2.45 0.650
10 to <15 Yearsb 0.65 0.22, 1.08 2.48 0.64 0.09, 1.20 2.55 0.991
15 to <20 Yearsb 0.75 0.07, 1.43 2.46 1.19 0.41, 1.98 2.35 0.405
≥20 Yearsb 0.46 −0.42, 1.33 2.59 2.02 1.08, 2.97 1.85 0.017

Rate of Progression Benefit from 1st Year in Clinicc −1.66 −2.43, −0.88 N/A −3.37 −4.41, −2.33 N/A 0.010

Abbreviations: CI, Confidence Interval; SD, Standard Deviation.
a Intercept.
b β representing annual rate of change.
c One year rate of change.
d Comparison of sex differences.
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