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Abstract
Objective
To compare access to caregiving between men and women with Parkinson disease (PD).

Methods
This was a cross-sectional and longitudinal study among participants with PD enrolled in the
National Parkinson Foundation Parkinson’s Outcomes Project from 2009 to 2014 at 21 in-
ternational sites. The primary outcomemeasures were presence of a caregiver at the baseline visit,
caregiver burden as measured by the Multidimensional Caregiver Strain Index (MCSI) at
baseline, and time to first paid caregiver.

Results
A total of 7,209 participants (63% men, 37% women) with PD were evaluated. Men had a mean
age of 66.0 (SD 9.8) years, and women had a mean age of 66.9 (SD 9.7) years. More men than
women had a caregiver (88.4% vs 79.4%, p < 0.0001). Caregivers of men reported greater strain
than those of women (MCSI score 19.9 vs 16.4, p < 0.0001). These differences persisted after
controlling for age, disease stage, number of comorbidities, cognitive and mobility measures, and
health-related quality of life. In addition, the odds of caregiver accompaniment at baseline visit
were lower for women compared to men (odds ratio 0.76, 95% confidence interval [CI]
0.67–0.86), and women had a faster rate to using a paid caregiver than men (hazard ratio 1.76,
95% CI 1.35–2.28) after controlling for potential confounders.

Conclusions
Informal caregiving resources are lower for women than men with PD, despite the finding that
their caregivers report less strain than those of men. In addition, women are more likely to use
formal, paid caregivers. Strategies to improve access to caregiving, particularly for women, are
needed.
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Glossary
H & Y = Hoehn & Yahr; MCSI = Multidimensional Caregiver Strain Index; NPF = National Parkinson Foundation; PD =
Parkinson disease; PDQ-39 = Parkinson’s Disease Questionnaire-39; POP = Parkinson’s Outcomes Project; TUG = Timed Up
and Go.

Parkinson disease (PD) impairs movement, cognition, and
psychiatric function, directly and indirectly affecting the ability
to perform activities of daily living, to participate in social
activities, to access medical care, and to adhere to treatment
regimens. With disease progression, formal (paid) and in-
formal (unpaid) caregivers help provide necessary physical,
psychosocial, and cognitive support to patients with PD.
However, provision of this type of care is extremely costly. A
20-year-old, small study based in North Carolina showed that
caregivers provided an average of 22 hours per care a week for
people with PD, and when monetized, this was the second
largest source of economic burden on a family after income
loss.1 Unfortunately, while caregiving is an integral and valu-
able part of PD treatment,2 there has been little study of
caregiving patterns and needs in PD.

There is evidence that women may be at higher risk of not
receiving this care. In a landmark national study from 2000,
Katz and colleagues3 showed that disabled women from any
condition receive about one-third fewer hours of caregiving
than similarly disabled men. In addition, women are more
likely to perceive that caregivers might be unavailable if they
were to need one.4

Lack of access to caregiving has enormous potential implica-
tions in PD. Prior studies in other conditions such as dementia
and schizophrenia show that the presence of an informal
caregiver improves health outcomes, including improving
treatment adherence and quality of health care and delaying
time to institutionalization.5–8 On the other hand, providing
care for a person with PD can also lead to increased feelings of
burden and strain for the caregiver, and there is some evidence
that this strain may be higher among female caregivers of men
with PD.9,10

Therefore, we sought to study patterns of caregiving among
patients with PD and to test whether patient sex is associated
with specific outcomes, including caregiver accompaniment to
visits, paid caregiving, and caregiver strain, in a large, obser-
vational, international cohort of participants with PD and their
caregivers seen at National Parkinson Foundation (NPF)
Centers of Excellence.

Methods
Standard protocol approvals, registrations,
and patient consents
Approval from the Institutional Review Board at each site was
obtained before the start of participant recruitment. We

obtained written informed consent from all participants
(patients and caregivers).

Study design and sample
We conducted a cross-sectional and longitudinal study
using patients drawn from an ongoing, prospective,
observational study of PD. The NPF Parkinson’sOutcomes
Project (NPF-POP) annually assesses health outcomes
among participants with PD and their caregivers. The study is
conducted at 21 NPF Centers of Excellence located in
Canada, Netherlands, Israel, and the United States.11

Participant enrollment began in 2009, and new participants
continue to be enrolled every year. For this analysis,
participants were followed up until 2014. Only participants
who were living at home at baseline and had a physician di-
agnosis of idiopathic PD and at least 1 follow-up visit after the
baseline visit were included in the analysis. The study is
designed as a brief additional assessment that is administered
before, during, or after the participant’s regularly scheduled
clinical visit.

Measures
The NPF-POP collects annual patient and caregiver data from
study participants. Patient data include demographics, medi-
cations, disease duration, Hoehn & Yahr (H & Y) stage,
5-word recall and verbal fluency,12,13 Timed Up and Go
(TUG), and Parkinson’s Disease Questionnaire-39 (PDQ-
39), a disease-specific health-related quality of life scale in
which higher scores indicate worse quality of life.14 The TUG
scores were standardized to z scores for analysis. From the
caregiver, we collect presence at visit, type of caregiver (re-
sponse options: none, spouse/partner, other relative, paid
caregiver, other), andMultidimensional Caregiver Strain Index
(MCSI), which is an 18-item questionnaire. Participants respond
on a 5-point Likert scale about their feelings regarding the
physical, social, interpersonal, and financial strain, time con-
straints, and elder demanding/manipulative behavior that may
arise with caregiving. Higher scores indicate greater strain.15

Analysis
Descriptive statistics were used to characterize the sample.
Next, we used t tests for continuous variables and χ2 tests for
categorical variables to compare demographic, clinical, and
caregiving characteristics by patient sex at baseline. We com-
pared the 2 sex groups on time to first paid caregiver using
a Kaplan-Meier survival curve. Then, we used backward se-
lectionwith a p value cutoff of 0.10 for inclusion of covariates to
run the following regression models: logistic regression of
caregiver presence at baseline, linear regression of caregiver
burden (MCSI) at baseline, and Cox regression of time to first
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paid caregiver. As a secondary analysis, we ran a final linear
regression model with patient-reported health-related quality
of life (PDQ-39) at baseline as the dependent variable.

Results
Patient characteristics
A total of 7,209 participants (63% men and 37% women)
provided baseline data to the NPF-POP. Figure 1 shows the
flowof study participants over 5 years of rolling enrollment and
longitudinal data collection. Table 1 shows the baseline de-
mographic and clinical characteristics of the cohort by sex. On
average, womenwere slightly older thanmen (66.9 [SD 9.7] vs
66.0 [SD 9.8] years). There were sex differences in the dis-
tribution of disease stage wherein greater proportions of
womenwith PDwere in the earliest stages (H&Y stage 1) and
latest stages (H & Y stage 4–5). The majority of participants
were white, consistent with known racial differences in PD
diagnosis16 and racial disparities in the use of specialty care for
PD.17 Years (mean) of disease duration (men 8.7 [SD 6.1],
women 8.8 [SD 6.6]; t test, p = 0.317) and total number of
prescription medications (men 2.3 [SD 1.2], women 2.3 [SD
1.2]; t test, p = 0.279) did not differ by sex. Antidepressants

were the second most common prescription drug class (after
anti-Parkinson medications) reported by study participants;
women were more frequently prescribed antidepressant
medications (34.4% vs 26.8% in men; χ2, p < 0.0001). Only
7.5% of participants (n = 541) reported taking cognitive en-
hancer or antidementia drugs at baseline, but men were the
majority of users (75.0%, n = 406). Men and women had
similar use of antipsychotic medications (men 4.5%, women
5.1%; χ2, p = 0.394). Women performed worse at baseline on
the mobility measure (TUG) and health-related quality of life
(PDQ-39) than men. However, in secondary analysis, patient
sex was no longer associated with health-related quality of life
after controlling for age, disease duration, number of comor-
bidities, and PD-related mobility and cognitive measures.
While there were no significant sex differences in verbal flu-
ency, women performed better on delayed recall than men.

Caregiver characteristics
On study entry, menmore frequently reported having a regular
caregiver (88.4% vs 79.4%; χ2, p< 0.0001) andmore frequently
had their caregiver accompany them at their visit (61.0% vs
56.8%; χ2, p = 0.001). A little over 20% of women reported
having no care partner at all (table 1). The spouse was iden-
tified as the primary caregiver for 84.0% of men compared to
only 67.4% of women (χ2, p < 0.0001). Women were twice as
likely as men to have a paid caregiver (women 3.0% vs men
1.3%). Caregivers of women reported lower strain than those
of men (mean MCSI score: women 16.4 [SD 15.1] vs men
19.9 [SD 16.7]; t test, p < 0.0001).

Cross-sectional analyses
Compared to men, women had a lower odds of having a care-
giver accompany them at the baseline visit (odds ratio 0.76,
95% confidence interval 0.67–0.86) after adjustment for dif-
ferences in demographic and clinical variables with the back-
ward selection method (p < 0.10) for inclusion of covariates in
the model. Factors independently associated with greater
caregiver burden included greater comorbidity burden, higher
disease stage, worse TUG score, and worse quality of life. As
shown in table 2, caregivers of women and patients with higher
delayed recall scores also reported lower caregiver burden.

Time to first paid caregiver
Finally, a longitudinal analysis was applied to determine which
patient factors were associated with time to first paid caregiver.
Survival analysis of time to first paid caregiver demonstrated
that, over 60 months, men were less likely than women to have
a paid caregiver (figure 2). After adjustment for potential de-
mographic and clinical confounders, women still progressed at
a faster rate to having a paid caregiver (hazard ratio 1.76, 95%
confidence interval 1.35–2.28, p < 0.0001) (table 3).

Discussion
In this large, international cohort study of patients seen at NPF
Centers of Excellence, women with PD have fewer informal
caregiving resources and are more likely to use formal, paid

Figure 1 Flow of study participants in NPF-POP

NPF-POP = National Parkinson Foundation Parkinson Outcomes Project.
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caregivers than men. These differences in receipt of caregiving
differ by patient sex even after adjustment for potential clinical
characteristic differences. Furthermore, caregivers of men with
PD report greater strain than those of women.

Prior studies show that sex differences in the epidemiology
of PD exist. Both incidence and prevalence of PD are 1.5 to
2 times higher in men than women, but women are di-
agnosed at later stages with PD.18,19 Furthermore, there is

Table 1 Demographic, clinical, and caregiver-related characteristics of NPF-POP cohort at study entry

Variable Men (n = 4,575) Women (n = 2,634) p Value

Demographics

Mean age (SD), y 66.0 (9.8) 66.9 (9.7) <0.001

Race, % (n)a

White 90.7 (4,151) 89.4 (2,254)

Nonwhite 4.8 (221) 6.0 (158) 0.020

Clinical

Mean disease duration (SD), y 8.7 (6.1) 8.8 (6.6) 0.317

H & Y stage,b % (n)

1 9.6 (452) 13.1 (346)

2 51.8 (2,372) 46.3 (1,220)

3 25.4 (1,160) 24.6 (649)

4–5 5.7 (260) 7.5 (198) <0.0001

Antidepressant treatment,c% (n) 26.8 (1,227) 34.4 (905) <0.0001

Antipsychotic treatment,d % (n) 4.5 (205) 5.1 (136) 0.394

Cognitive enhancer treatment,e % (n) 8.9 (406) 5.5 (135) <0.0001

Mean (SD) comorbidities, n 1.7 (1.4) 1.8 (1.3) 0.003

Mean (SD) medications, n 2.3 (1.2) 2.3 (1.2) 0.279

Standardized (SD) TUG score −0.1 (1.0) 0.1 (1.0) <0.0001

Mean (SD) verbal fluency score 18.2 (6.7) 18.3 (6.5) 0.545

Mean (SD) delayed 5-word recall 2.9 (1.4) 3.3 (1.4) <0.0001

Mean (SD) PDQ-39 score 24.1 (15.4) 25.8 (16.2) <0.0001

Caregiver-related

Mean (SD) MCSI score 19.9 (16.7) 16.4 (15.1) <0.0001

Regular care partner,f % (n)

None 11.5 (524) 20.2 (531)

Spouse/partner 84.0 (3,843) 67.4 (1,774)

Other relative 2.7 (125) 8.5 (223)

Paid caregiver 1.3 (58) 3.0 (79)

Other 0.4 (17) 0.8 (22) <0.0001

Caregiver accompanied to visit, % (n) 61.0 (2,790) 56.8 (1,497) 0.001

Abbreviations: H & Y = Hoehn & Yahr; MCSI = Multidimensional Caregiver Strain Index; NPF-POP = National Parkinson Foundation Parkinson Outcomes
Project; PDQ-39 = Parkinson’s Disease Questionnaire-39; TUG = Timed Up and Go.
a A total of 325 missing.
b A total of 552 missing.
c A total of 49 missing.
d A total of 61 missing.
e A total of 52 missing.
f A total of 13 missing.
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conflicting evidence of whether the clinical phenotype differs
between men and women. Large multicenter studies suggest
that women may perform better on tests of cognitive function
than men.20,21 Single-center studies report a range of sex
differences, including more frequent levodopa-induced
dyskinesias and a different distribution of nonmotor symp-
toms among women compared to men.19,22–25 However, even

after adjustment for small but statistically significant
clinical differences present in this cohort, there are notable
differences in receipt of caregiving between men and women
with PD.

There are several potential reasons for these observed sex
difference in caregiving receipt. Unfortunately, we did not

Table 2 Patient factors independently associated with caregiver accompaniment to baseline visit and caregiver burden
(MCSI) in NPF-POP cohort

Characteristic

Caregiver accompaniment to baseline visit Caregiver burden (MCSI)

Adjusted odds ratio 95% CI p Value β Coefficient 95% CI p Value

Women (referent: men) 0.76 0.67 to 0.86 <0.0001 −4.85 −5.86 to −3.84 <0.0001

Older age at first visit 1.24 1.16 to 1.33 <0.0001 −0.52 −1.03 to 0.0 0.051

Greater comorbidities 1.05 1.01 to 1.1 0.027 0.33 0.0 to 0.65 0.050

Higher H & Y stage (4–5 vs 1) 2.33 1.59 to 3.42 <0.0001 6.44 4.09 to 8.79 <0.0001

Antidepressant treatment 1.23 1.08 to 1.39 0.025 1.68 0.74 to 2.62 0.004

Antipsychotic treatment 1.27 0.93 to 1.72 0.044 5.37 3.48 to 7.27 <0.0001

Cognitive enhancer treatment 1.73 1.32 to 2.26 <0.001 2.70 1.20 to 4.20 0.011

Higher standardized TUG score 1.11 1.04 to 1.19 0.003 1.01 0.48 to 1.54 <0.001

Lower verbal fluency scores 0.99 0.98 to 0.99 0.002 —

Higher delayed 5-word recall — −0.55 −0.87 to −0.24 <0.001

Higher PDQ-39 score 1.02 1.01 to 1.02 <0.0001 0.34 0.30 to 0.37 <0.0001

Abbreviations: CI = confidence interval; H & Y = Hoehn & Yahr; MCSI = Multi-dimensional Caregiver Strain Index; NPF-POP = National Parkinson Foundation
Parkinson Outcomes Project; PDQ-39 = Parkinson’s Disease Questionnaire-39; TUG = Timed Up and Go.
Covariates included in models if p < 0.10 with backward selection.

Figure 2 Time to first paid caregiver by patient sex

CI = confidence interval; HR = hazard ratio.
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collect data on the sex of the caregiver. However, women have
shouldered the overwhelming burden of caregiving duties
throughout history.26 While the demographics of caregiving
may be changing, even data collected as recently as 2015 by the
National Caregiver Alliance and the American Association of
Retired People across all patient health conditions show that
women are more likely to be caregivers than men.27 Because
the largest proportion of caregiver type in this cohort was the
spouse/partner, a married woman with PDmight be less likely
to receive care from a male spouse. This idea is supported by
the finding that married women with disability receive fewer
hours of informal caregiving than married men with disability.3

Same-sex couples encounter additional unique challenges in
their caregiving experience.28 In addition, women have a longer
life expectancy and are more likely to be living alone than
men.29,30 Taken together, these findings indicate that it is
possible that women with PD are more likely to have outlived
their male spouse/partner than men with PD, which would
necessitate other options for caregiving. Lastly, men represent
a larger proportion of the paid labor force compared to women
(65.7% of men 55–64 years and 18.4% of men >65 years of
age compared to 50.8% of women 55–64 years and 9.7% of
women >65 years of age).30 Again, this may result in women
being accompanied less often to a visit by a male spouse be-
cause he may be less able to take time off from a paid position
during physician office hours because of job restrictions and
loss of wages.

Although caregivers of men with PD reported significantly
higher burden, this did not translate to faster time to paid
caregiving. Indeed, women with PD had a faster time to using
a paid caregiver. Several prior studies have shown higher
caregiving burden among female caregivers compared to men
in cancer, palliative care, and dementia populations, in addition
to PD.31–35 Potential explanations for these differences are
different coping styles, levels of support from friends/family,
and feelings of hope between female and male caregivers.31,32

In PD, 1 study suggested that low mutuality (quality of the
relationship) between female spouse caregivers and male
patients contributed to greater strain over time.35 Caregiver
strain is especially important to screen for and to address

because it is linked to worse health outcomes, including higher
rates of depression and morbidity.36–38

Paid caregiving, although expensive, can alleviate burden on an
informal caregiver or may be a necessity if there are no family
members or friends available to provide care. One study em-
pirically demonstrated that having a paid caregiver provide
some support improved the well-being of the informal care-
giver.39 Overall, a relatively small proportion of patients with
PD in this cohort used formal caregiving, particularly com-
pared to formal caregiving use in other countries. For example,
in Portugal and Austria,≈14% and 12% of participants paid for
formal caregiving.40 Quantifying the number of hours of care
provided and the out-of-pocket costs for paid caregiving is an
important next step to help health policy makers develop long-
term care programs for people with PD.

There were several limitations to this analysis. NPF-POP does
not contain detailed caregiver data such as sex, family charac-
teristics, years of education, caregiver changes over time, or
caregiver comorbidities to begin to analyze underlying causes
of sex differences in caregiving receipt. In addition, patients
with PD may be caregivers themselves, which likely influences
their own receipt of caregiving; however, this information was
not obtained. All participants were seen at specialty PD cen-
ters, which primarily care for individuals of higher socioeco-
nomic status; this will limit the generalizability of these
findings. Lastly, 3.1% to 8.3% of participants withdrew from
the NPF-POP every year. It is possible that these participants
had different caregiving characteristics that led to the inability
to continue to be seen for follow-up at the center or to par-
ticipate in the study, which would bias the results. Overall,
a retention rate >90% is excellent for a longitudinal observa-
tional study of older adults with a disabling condition.

Because caregivers are an important part of the treatment team
for a patient with PD, it is imperative that caregivers are pro-
vided early and adequate support to prevent the development
of burden and to be successful. We present new data on sex
differences in access to caregiving for PD. Future studies to
understand the underlying mechanisms of the observed sex

Table 3 Patient factors independently associated with time to first paid caregiver in NPF-POP cohort

Variable Hazard ratio 95% CI p Value

Women (referent: men) 1.76 1.35–2.28 <0.0001

Older age at first visit 2.62 2.19–3.13 <0.0001

Higher standardized TUG score 1.74 1.44–2.11 <0.001

Better verbal fluency 0.97 0.95–1.0 0.021

Higher delayed 5-word recall 0.91 0.82–1.0 0.042

Higher PDQ-39 score 1.03 1.02–1.04 <0.0001

Abbreviations: CI = confidence interval; NPF-POP = National Parkinson Foundation Parkinson Outcomes Project; PDQ-39 = Parkinson’s Disease Question-
naire-39; TUG = Timed Up and Go.
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disparities in receipt of caregiving are underwaywith the goal of
developing tailored interventions to support caregivers and, in
particular, to design innovative programs to improve outcomes
for women with PD. However, it is important to note that sex
disparities in caregiving access are systemic and long-standing
and cross multiple conditions.3 Changes in health policy to
better support older women with disability are urgently
needed.
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Study question
Are there sex differences in access to caregiving for Parkinson
disease (PD)? Specifically, is patient sex associated with care-
giver accompaniment to visits, paid caregiving, and caregiver
strain?

Summary answer
Women with PD have fewer informal caregiving resources
than men and are more likely to use formal, paid caregivers;
however, their caregivers report less strain than do those
of men.

What is known and what this paper adds
Women with disability are at higher risk for not receiving
informal caregiving. These results demonstrate that, in PD,
there are sex differences in both access to care and caregiving
patterns.

Participants and setting
Participants were patients with PD and their caregivers en-
rolled in an ongoing, prospective, observational study (Na-
tional Parkinson Foundation Parkinson’s Outcomes Project
[NPF-POP]) at 21 international sites in Canada, the Nether-
lands, Israel, and the United States. All patients were living at
home at baseline.

Design, size, and duration
A cross-sectional and longitudinal study was conducted. Data
were collected from 7,209 patients with PD (63% men, 37%
women) and their caregivers from 2009 to 2014.

Primary outcome(s), risks, exposures
The primary outcome measures included time to first paid
caregiver, patient-reported health-related quality of life, having
a regular caregiver, frequency of having a caregiver accompany
the patient at their visit, and caregiver burden.

Main results and the role of chance
Men more frequently had a regular caregiver (88.4% vs
79.4%; χ2, p < 0.0001), while women had lower odds of having
a caregiver accompany them at the baseline visit (odds ratio
0.76, 95% confidence interval 0.67–0.86). The primary care-
giver was the spouse for 84.0% of men and 67.4% of women

(χ2, p < 0.0001). Women were twice as likely to have a paid
caregiver (women 3.0% vs men 1.3%). After adjustment for
potential confounders, women progressed more quickly to
having a paid caregiver (hazard ratio 1.76, 95% confidence
interval 1.35–2.28, p < 0.0001). Caregivers of women reported
lower strain (mean Modified Caregiver Strain Index score:
women 16.4 [SD 15.1] vs men 19.9 [SD 16.7]; t test, p <
0.0001).

Bias, confounding, and other reasons
for caution
Participants who withdrew from the NPF-POP (3.1%–8.3%
every year) may have had different caregiving characteristics,
potentially leading to bias.

Generalizability to other populations
Generalizability may be limited because all participants were
seen at specialty PD centers, which primarily care for indi-
viduals with higher socioeconomic status.

Study funding/potential competing interests
This study was funded by the National Parkinson Foundation.
Go to Neurology.org/N for full disclosures.

Time to first paid caregiver by patient sex

A draft of the short-form article was written by A. Cuncic, a writer with Editage, a division of Cactus Communications. The authors of the full-
length article and the journal editors edited and approved the final version.

Copyright © 2017 American Academy of Neurology 23

SHORT-FORM ARTICLE

Copyright ª 2017 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

mailto:nabila.dahodwala@uphs.upenn.edu
mailto:nabila.dahodwala@uphs.upenn.edu
http://n.neurology.org/N/lookup/doi/10.1212/WNL.0000000000004764

