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Abstract

Objective—To examine sex differences and trends in comorbid disease and health care 

utilization in individuals with newly diagnosed Parkinson disease (PD).

Design—Retrospective cohort study.

Participants—Over 133,000 Medicare beneficiaries with a new PD diagnosis in 2002 followed 

through 2008.

Methods—We compared the prevalence and cumulative incidence of common medical 

conditions, trends in survival and health care utilization between men and women with PD.

Results—Female PD patients had higher adjusted incidence rate ratio (IRR) of depression (IRR: 

1.28, 1.25–1.31), hip fracture (IRR: 1.51, 1.45–1.56), osteoporosis (3.01, 2.92–3.1), and 

rheumatoid/osteoarthritis (IRR: 1.47, 1.43–1.51) than men. In spite of greater survival, women 

with PD used home health and skilled nursing facility care more often, and had less outpatient 

physician contact than men throughout the study period.

Conclusions—Women experience a unique health trajectory after PD diagnosis as suggested by 

differing comorbid disease burden and health care utilization compared to men. Future studies of 

sex differences in care needs, care quality, comorbidity related disability, PD progression, and non-

clinical factors associated with disability are needed to inform research agendas and clinical 

guidelines that may improve quality survival for women with PD.
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INTRODUCTION

Parkinson disease (PD) is a common, neurodegenerative condition that primarily affects 

older adults. While the incidence of PD is consistently found to be higher in men, more 

recent research has found sex differences in motor and non-motor features as well [1–4]. 

Women have a slightly older age of onset, are more likely to present with tremor and have a 

shorter time to and higher likelihood of developing motor fluctuations (particularly levodopa 

induced dyskinesias) [5, 6]. Despite a higher propensity to develop motor fluctuations, 

women are less likely to receive the most efficacious treatment for fluctuations, deep brain 

stimulation surgery [7–9]. Non-motor features also differ between the sexes, with women 

more often reporting or displaying depression, fatigue, nervousness, constipation, pain, and 

restless legs, as well as reporting higher disability and lower quality of life [1, 2, 10, 11]. 

Conversely, excessive daytime sleepiness, drooling and sexual problems were found to be 

more common and severe in men with PD [12, 13].

PD epidemiology and outcomes research studies have generally been limited to academic 

center populations and focus on classic PD motor and non-motor symptoms, ignoring other 
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determinants of health and health care use. Unfortunately, limited to no data are available on 

populations not adequately represented in clinical trials or academic centers, particularly 

women. Administrative data not only allow for the study of these populations, but also 

afford the opportunity to study a decline in health in ways a clinic based study cannot. 

Increased use of health care services may suggest barriers to preventative and therapeutic 

disease management, increased susceptibility to adverse outcomes, or lack of social support. 

Improving quality survivorship for PD requires a better understanding of how health and 

health care use changes after PD diagnosis. To address this gap in knowledge, we identified 

131,950 Medicare beneficiaries with a new diagnosis of PD and examined sex differences in 

the incidence of comorbid disease, health care service use and survival.

METHODS

This study was approved by human studies research office of University of Pennsylvania 

Perelman School of Medicine.

Design

This was a retrospective cohort study of Medicare beneficiaries diagnosed with PD in the 

year 2002 and followed through December 31, 2008. Medicare is a government-mandated 

insurance program used by 98% of adults aged 65 years and older and a portion of the 

disabled population below the age of 65.

Participants

Medicare beneficiaries with an incident PD diagnosis in the year 2002 were identified using 

the Centers for Medicare & Medicaid Services (CMS) Carrier file, which contains diagnosis 

and treatment claims for provider services. We required that a beneficiary have at least two 

years of Medicare eligibility prior to a new claim for Parkinson disease (ICD-9 code 

“332.0”). Our case identification methods are published elsewhere [14], but briefly, the 

Carrier files were searched to identify beneficiaries with claims containing ICD-9 codes for 

“Parkinson disease” (332) or “Paralysis agitans” (332.0) [15]. Beneficiaries that had a 

diagnostic claim for “Secondary/Drug induced Parkinsonism” (332.1) or “Atypical 

Parkinson Syndromes” (333.0) were excluded. We also excluded those with PD who were 

younger than the age of standard Medicare eligibility (65 years) because these individuals 

likely have different clinical courses and health care needs.

Claims data from incident PD cases were then linked to the CMS Beneficiary Annual 

Summary File (BASF) from 2002–2008 using the beneficiary identification number. The 

BASF contains demographic variables (race, date of birth and sex), annual data on health 

service use, chronic/comorbid conditions and date of death.

The primary study outcomes were comorbid disease diagnosis and health service use. We 

examined survival through 2008 as a secondary outcome. We determined the frequency of a 

diagnosis of atrial fibrillation, acute myocardial infarction, depression, dementia, cataract, 

chronic obstructive pulmonary disease, congestive heart failure, diabetes, glaucoma, hip 

fracture, ischemic heart disease, osteoporosis, rheumatoid arthritis/osteoarthritis, stroke, 
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breast cancer, uterine cancer, lung cancer, and prostate cancer. Diagnosis dates were used to 

examine the timing of comorbid disease relative to PD diagnosis.

Health care utilization analyses were performed on the subpopulation of newly diagnosed 

PD patients that were still alive at the end of the observation period (December 31, 2008) to 

minimize survival and perceived futility bias. We extracted BASF data on annual use of 

home health care, skilled nursing facility care, and hospice services by beneficiaries with 

PD. Home health care services are covered by Medicare when the beneficiary is determined 

by a provider to be homebound. Skilled nursing facility care in our dataset includes both 

services provided in an acute rehabilitation facility as well as initial services in a chronic 

nursing facility.

Statistical Methods

The primary focus of this study was to examine sex differences in health and health care 

service use; all analyses were either stratified by sex or compared women to men. Baseline 

patient characteristics and comorbid conditions were determined using data from the year 

2002. Follow-up time for each patient was calculated as time to event, time to death or time 

to end of study, whichever came first. We calculated the cumulative incidence (per 100 PD 

patient years) of each comorbid diagnosis from 2003 through the end of 2008. Incident rate 

ratios (IRR) were calculated to compare selected comorbid diseases by sex. Models were 

adjusted for age at PD diagnosis and race.

Health service use was calculated annually and reported as the proportion (crude prevalence) 

of the PD population in receipt of a given service. Trends in health service utilization from 

2002–2008 were stratified by sex. Generalized estimating equations (GEE) and logistic 

regression using binary or poisson distribution were used to estimate health service 

utilization while adjusting for year, sex, age at diagnosis, race and comorbid conditions. Cox 

proportional hazards models were used to estimate the risk of death associated with sex, 

adjusting for race, age and comorbid disease. The time to event variable was measured in 

months from January 1, 2002 to the date of death. Surviving cases were censored on 

December 31, 2008. All statistical analyses were generated using SAS software, Version 9.4.

RESULTS

Patient Characteristics

A total of 133,133 Medicare beneficiaries with a diagnosis of PD recorded in 2002 met the 

inclusion criteria. Of these, 70,458 (52.9%) were women (Table 1). Over 90% of both men 

and women diagnosed with PD were white. A slightly greater proportion (6.7% n=4,691) of 

women with PD were Black compared to 5.5% of men. Hispanic, Asian and Native 

Americans were equally represented between the sexes. The women with PD were older: 

55.6% of women were over 80 years old at the time of diagnosis, compared to 48.0% of the 

men.

Comorbid Disease Burden—Women and men with PD differed in their comorbid 

disease burden throughout the observation period. At baseline, women with PD had a lower 

crude prevalence of atrial fibrillation, acute myocardial infarction, chronic obstructive 
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pulmonary disease, diabetes, colorectal cancer, ischemic heart disease, chronic kidney 

disease, stroke/transient ischemic attack, and lung cancer (Table 2). Conversely, women had 

higher baseline prevalence of cataracts, depression, dementia, glaucoma, hip fracture, 

osteoporosis, rheumatoid arthritis/osteoarthritis, and congestive heart failure, consistent with 

the known sex predilection of these conditions.[16]

Over the next six years of observation, women displayed a higher cumulative incidence of 

hip fracture, osteoporosis, and rheumatoid arthritis/osteoarthritis (Figure 1). After adjusting 

for age and race, the incidence ratios for depression (IRR: 1.28, 1.25–1.31), hip fracture 

(IRR: 1.51, 1.45–1.56), osteoporosis (3.01, 2.92–3.1), and rheumatoid/osteoarthritis (IRR: 

1.47, 1.43–1.51) remained elevated for women compared to men. In contrast, almost all 

other conditions studied were more common in men, including atrial fibrillation (IR=0.8, 

0.78–0.83), acute myocardial infarction (IR=0.75, 0.72–0.79), colorectal cancer (IR= 0.78, 

0.71–0.85), and chronic obstructive pulmonary disease (IR=0.78, 0.) were more common in 

men. The incidence ratios for dementia, diabetes, and glaucoma were very close to 1, 

suggesting a nearly equal age and race adjusted incidence of these diseases between men 

and women after PD diagnosis.

Trends in Health Care Use

In general, we found that both women and men were frequent users of Medicare services, 

including physician office visits (POVs), skilled nursing facility care (SNF), home health 

care (HH), and hospice care (HS). Figure 2 displays the trends in use of these services by 

sex in the subpopulation of incident PD cases that were still living at the end of 2008 

(n=42,611). Both men and women showed an initial increase in use of POV, SNF and HH 

care in the year of being diagnosed with PD. In the years that followed the diagnosis, the 

annual average number of outpatient physician office visits decreased, which may reflect 

consolidation of care or difficulty accessing health care as the disease progresses. Women 

had fewer physician office visits than men at the time of diagnosis and at every point of 

observation thereafter. Furthermore, the decline in physician care was greater in women 

compared to men (−37.4% versus −22.3%, chi square p<0.01). Our previous data on gender 

disparities in specialty care for PD demonstrated that women were less likely than men to 

have neurologists involved in their care [17], which may explain a portion of these observed 

differences.

The receipt of skilled nursing facility care in our dataset may reflect acute rehabilitation 

services (such as after a stroke or elective knee replacement) or services provided along the 

path to long term nursing facility care. We found higher SNF service use in the year of PD 

diagnosis for both sexes, however, the proportion of women that utilized SNF care (12.6%) 

was 41.3% greater than men (7.4%, chi-square p<0.01). After an initial decline in the first 

year after diagnosis, a steady increase in the proportion of PD patients receiving SNF care 

was observed for both men and women. However, women remained the greater users of SNF 

care throughout the study period. This relationship remained after adjusting for year, sex, 

age at diagnosis, race and comorbid conditions, as well as including the full cohort instead 

of the survivor only cohort.
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To be eligible for home health care, an individual must demonstrate cognitive or physical 

disability that prevents the use of outpatient services, and be referred for home health care 

by a medical care provider. Similar to SNF care, annual utilization of home health care 

increased over time for men and women, and women used home health services more than 

men at every measured time point. The sex associated difference in home health care use 

lessened over time, becoming nearly identical between men and women at year seven after 

PD diagnosis (20.2% and 21.7% respectively) (Figure 2). Again, this relationship remained 

after adjusting for year, sex, age at diagnosis, race and comorbid conditions, as well as 

including the full cohort instead of the survivor only cohort. In this incident PD cohort, 

annual hospice use rates were uniformly low at less than 5%. Although women used hospice 

care less than men, the absolute difference was negligible (−1.1%). This relationship 

remained after adjusting for year, sex, age at diagnosis, race and comorbid conditions. 

However, when the whole cohort was included, men had a slightly higher use of hospice 

than women.

Sex Related Differences in Survival

In spite of greater use of health care services reserved for individuals with high levels of 

disability, women with PD appear to have a survival advantage over men. After adjusting for 

age at diagnosis, race, and comorbid diseases which affect both sexes, women were almost 

25% less likely to die during the observation period (Adjusted Hazard Ratio, AHR 0.76, 

95% CI: 0.75–0.77). For both sexes, having a diagnosis of dementia at baseline was 

associated with the greatest risk of death (AHR 1.76, 95% CI 1.73–1.80). Other common 

illnesses associated with increased death when present prior to PD diagnosis included 

chronic obstructive pulmonary disease (AHR 1.20, 95% CI 1.18–1.22), hip fracture (AHR 

1.16, 95% CI 1.12–1.19), ischemic heart disease (AHR 1.40, 95% CI 1.37–1.42), chronic 

kidney disease (AHR 1.26, 95% CI 1.25–1.30), and lung cancer (AHR 1.48, 95% CI 1.38–

1.58).

DISCUSSION

In this study, we examined data on 133,133 Medicare beneficiaries with a new PD diagnosis. 

We found sex-specific patterns of comorbid disease, and found that women experience 

greater use of advanced nursing care (SNF, home health, hospice), and lower use of direct 

physician contact. Our data demonstrate demographic differences in PD diagnosis, 

congruent with previous data and the current theory that there are race and sex differences in 

PD risk [3, 14]. The age- and race-adjusted incidence of PD in our cohort was higher in men 

than in women, and the majority of PD patients were white. As anticipated, PD incidence 

increased with age for both men and women. However, women in our cohort on average 

were older than men at the time of diagnosis, a finding which may be explained by a later 

disease onset, delay in diagnosis, or longer life expectancy [5]. In this cohort, the percentage 

of males and females with PD were similar, which at first may seem to be at odds with the 

known association of PD with male sex [3]. However, the sex differences in PD relate to 

incidence and not the sex distribution within an all-PD cohort.
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The cumulative incidence of depression, hip fracture, osteoporosis and rheumatoid arthritis 

were more common in women than in men in our PD cohort. The greater incidence of hip 

fracture in women is not surprising, as women in general are more susceptible to hip 

fractures due to higher prevalence of osteoporosis [18, 19]. However, more data are needed 

to determine whether women with PD are more likely to fall, or more likely to suffer from a 

hip fracture when they fall. Increased falling among women may reflect medication 

misadventures, such as use of sedatives, hypnotics, benzodiazepines, all of which should be 

avoided, or, undertreatment of PD motor symptoms. Hip fracture is associated with 

significant mortality and is a strong predictor of long-term care facility placement among PD 

patients [19], underscoring the need for a sex-specific approach to preventable contributors 

to disability in PD.

Our health care utilization data shows that women, although more likely to survive, have 

greater need for advanced care services after being diagnosed with PD. More studies are 

needed to define contributing factors, but our data presents initial evidence that PD is more 

‘disabling’ for women, according to several models of disability. The medical model of 

disability is perhaps the most familiar, and guides reimbursement policy for advanced care, 

like home health or skilled nursing facility [20]. This model regards disability as the 

consequences of an illness or disease which cannot be cured. Whether PD in women is 

actually more severe is unclear. Women are less likely to see a neurologist [17], and 

misdiagnosis is higher in GPs (47% in one study)[21] than neurologists – perhaps women 

are underdiagnosed until their symptoms are more severe [22]. Women have a greater 

reported burden of non-motor symptoms [12, 13, 23], but objective evidence (e.g. biomarker 

or pathological) data on sex differences in PD pathology is sparse. The evidence that does 

exist suggests men with PD have greater physiological disturbance. For example, men have 

been found to have greater burden of mitochondrial dysfunction on spectroscopy [24]. In a 

study of 253 consecutive PD patients, women had persistently greater striatal [123I] FP-CIT 

binding than men throughout the disease course [5]. Our previous data, which demonstrate 

that women are less likely to have specialist care [17] and less likely to receive DBS [7] 

could not ascertain need for these services, which would be affected by disease course. 

Regardless of whether neurodegeneration differs by sex, women may be at greater risk of 

lower quality care (PD related or general medical care), which could eventually manifest as 

greater need for HH and SNF care. If so, a portion of the observed overutilization of SNF 

and HH services in women is avoidable. The extent to which medical disability in women 

with PD is preventable will be the focus of future studies.

The rehabilitation model of disability defines disability as a loss of function that requires a 

rehabilitation professional. Our data supports the hypothesis that this aspect of disability 

may factor prominently in the health care experiences of the female PD population, 

particularly in the absence of data that supports worse neurodegeneration. Home health and 

SNF provide substantial rehabilitative and supportive services to users, with the goal of 

returning the person to outpatient utilization, if at all possible. Referral for SNF or HH may 

be preferred for patients with borderline criteria for these services if social support is lacking 

to obtain required services on an outpatient basis. Women in general are less supported 

through chronic illness, particularly in older age, because they are more likely to live alone 

[25, 26]. Thus, our data may be systemic evidence of compensatory strategies that have 
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evolved to provide needed services to women who lack adequate or effective caregiver 

support. Future studies that examine the use of rehabilitative services by women with PD on 

a more granular level are necessary to examine the comparative- and cost-effectiveness of 

such approaches. Limitations of this study include the possibility of selection bias and 

misclassification of outcome or exposure variables, as it is retrospective in design. Other 

limitations are associated with Medicare and administrative datasets such as coding errors, 

inability to currently adjust for disease severity, and case mix bias. Unknown and 

unobservable factors may contribute to health care utilization and diagnoses. Additionally, 

this study includes patients 65 years or older, so the results may not be generalizable to 

younger PD patients.

In conclusion, this study highlights the importance of sex-specific data on comorbidities and 

healthcare experiences of individuals with PD. Understanding the underlying contributors to 

disability in PD will help develop targeted interventions to improve not just survival in PD, 

but high quality survivorship. These data generate multiple hypotheses for future studies of 

the nature and pervasiveness of sex variability in comorbid disease and healthcare 

utilization, which have the potential to improve overall understanding of PD.
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HIGHLIGHTS

• We examined data on 133,133 Medicare beneficiaries with a new diagnosis of 

PD.

• We found sex-specific patterns of comorbid disease in PD.

• Women experienced greater use of advanced nursing care after PD diagnosis.

• Men had greater use of direct physician contact than women.
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Figure 1. Sex Differences in Comorbid Disease in PD
Data shown are the incidence ratios of comorbid disease in Parkinson’s disease between 

men and women, adjusted for age and race. An incidence ratio below 1 indicates the 

incidence of disease is higher in men, while an incidence ratio above 1 indicates the 

incidence of disease is higher in women.

Abbreviations: IR = Incidence Ratio; LCL = Lower Confidence Limit; UCL = Upper 

Confidence Limit
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Figure 2. Use of Health Care Services by Sex
A: Average number of physician office visits by year and sex

B: Proportion of Medicare beneficiaries with PD receiving skilled nursing facility (SNF) 

care by sex.

C: Proportion of Medicare beneficiaries with PD receiving home health (HH) care by sex.

D: Proportion of Medicare beneficiaries with PD receiving hospice (HS) care by sex.
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Table 1

Demographic Characteristics of 133,133 Medicare Beneficiaries with Incident Diagnosis of Parkinson Disease

Characteristic Women Men

n (%)
70,458 (52.9)

n (%)
62,675 (47.1)

Chi Square, p-value

Race/Ethnicity <0.0001

 White 63,466 (90.1) 57,153 (91.2)

 Black 4,691 (6.7) 3,422 (5.5)

 Asian 741 (1.1) 718 (1.2)

 Hispanic 1,532 (2.2) 1,362 (2.2)

 Native American 28 (0.0) 22 (0.0)

Age group <0.0001

 67–69 4,347 (6.2) 4,830 (7.7)

 70–74 10,829 (15.4) 11,617 (18.5)

 75–79 16,281 (23.1) 16,194 (25.8)

 80–85 20,939 (29.7) 18,424 (29.4)

 85+ 18,062 (25.6) 11,610 (18.5)

Data shown are number (percent).
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