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WhaT is already knoWn on This TopiC
 ⇒ Parkinson’s disease (PD) is associated with per-
ceived stigma and affects quality of life (QoL), but 
little was known about the role of additional health 
conditions, which are common in people with PD.

WhaT This sTudy adds
 ⇒ More perceived stigma and poorer QoL were asso-
ciated with thyroid disease, depression, and anxiety, 
as well as with a higher total number of additional 
health conditions.

 ⇒ These associations were related to younger age, 
less education, and earlier disease onset.

hoW This sTudy mighT affeCT researCh, 
praCTiCe or poliCy

 ⇒ This study reveals the interaction of other health- 
related conditions with specific demographic and 
clinical features that may complicate the lived ex-
perience of persons with PD.

 ⇒ This is information of potential importance to care 
partners, healthcare professionals, and individuals 
with PD themselves.

absTraCT
background Parkinson’s disease (PD) is associated 
with perceived stigma and affects quality of life (QoL). 
Additional health conditions may influence these 
consequences of PD.
aims This study assessed the impact of health 
conditions on perceived stigma and QoL in persons with 
PD. We hypothesised that individuals with more health 
conditions would report more stigma and poorer QoL. 
We also examined the contributions of demographic and 
clinical characteristics to the correlations between health 
conditions and perceived stigma/QoL.
methods We identified 196 eligible participants from 
the Boston University Online Survey Study of Parkinson’s 
Disease and examined their health history, performance 
on multiple stigma measures, and scores on the 39- item 
Parkinson’s Disease Questionnaire assessing QoL.
results At least one health condition was reported by 
79% of the sample, with a median of 2 and a range of 
0–7 health conditions. More perceived stigma and poorer 
QoL were associated with thyroid disease, depression, 
anxiety, and the total number of health conditions. These 
correlations were related to younger age, less education, 
and earlier disease onset. Other health conditions (high 
blood pressure, back/leg surgery, headache, cancer/
tumours, and heart disease) were not significantly 
correlated with stigma or QoL.
Conclusions Having more health conditions, or thyroid 
disease, depression, or anxiety, was associated with 
more perceived stigma and poorer QoL, with younger 
age, less education, and earlier disease onset affecting 
the associations. It is important to consider the burden of 
health conditions and how they affect persons with PD 
with specific clinical characteristics.

inTroduCTion
Parkinson’s disease (PD) is characterised by 
motor and non- motor symptoms that can 
significantly impact quality of life (QoL) 
and lead to the experience of stigma.1–3 The 
cardinal motor symptoms are resting tremor, 
rigidity, akinesia/bradykinesia, and impaired 
posture and gait, all of which may be readily 
visible and judged by others. Most persons 
with PD (PwPD) also experience non- motor 
symptoms that may affect QoL as much as 
motor symptoms and are also stigmatising.4–8 

Often those who are diagnosed with age- 
related disorders, such as PD, have other 
health conditions, many of which are disor-
ders of ageing and affect QoL.9 To improve 
the care that PwPD receive, it is important 
to identify which health conditions are most 
likely to increase the burden of perceived 
stigma and impaired QoL that arise from PD, 
and to identify which PwPD with these condi-
tions are most likely to be affected.

Disease- related stigma is the experience of 
devaluation, discrimination, or discomfort 
that is self- perceived or other- perceived, and 
it occurs in PwPD.4–8 Self- perceived stigma 
occurs when an individual experiences nega-
tive attitudes about themselves often due 
to visible symptoms, such as facial masking, 
tremor, shuffling gait, or stooped posture, 
resulting in the self- acceptance of stereo-
types, discrimination, and prejudice.2 8 Other- 
perceived stigma results from other people’s 
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negative reactions to PwPD and can be influenced by 
cultural factors, as well as gender stereotypes, where 
women are judged more severely on symptoms due to 
societal pressures and expectations.5 7–11 In men with PD, 
younger age is associated with higher perceived stigma, 
possibly reflecting life adjustment to changes in social, 
family, and occupational roles.8 Stigma is also associ-
ated with mental health disorders,12 and studies have 
found a strong role of depression in stigma perception 
and compromised QoL in PD.7–13 PwPD may experience 
stigma associated with both motor and non- motor symp-
toms, which can affect their daily activities and interper-
sonal relationships.2 9 10 For example, facial masking and 
abnormal body movements further impair social well- 
being and social interactions among PwPD.11 14 In addi-
tion, stigma is a predictor of QoL, making it an important 
component of multiple health conditions.1 The Health 
Utility Index ranked heart disease, head injury, high 
blood pressure, and diabetes as severely impacting QoL, 
with cancer, thyroid disease, and back injuries having a 
moderate impact, but it did not assess neurodegenerative 
disorders.9 15

How individual health conditions affect perceived 
stigma and QoL is a question of interest, as many PwPD 
manage multiple health conditions. The purpose of the 
present study was to evaluate the impact of additional 
health conditions on perceived stigma and QoL in PwPD. 
We hypothesised that PwPD with more health conditions 
would experience more stigma and poorer QoL. We 
expected that depression would predict stigma percep-
tion and QoL, as reported previously,8 9 and we examined 
several other health conditions for such associations.5 10 13 
We assessed whether there were significant correlations 
between stigma/QoL and demographic and clinical vari-
ables. Because common problems of PD- stigma research 
are limited sample size and lack of a validated, PD- specific 
stigma measure, we addressed these issues by conducting 
online assessments and using multiple published stigma 
scales from which we additionally derived a stigma 
composite.

meThods
boston university online survey study of parkinson’s disease 
(boss-pd)
The goal of BOSS- PD was to evaluate the experi-
ences of PwPD. We recruited volunteer participants 
through advertisements in the Fox Trial Finder,  Clin-
icaltrials. gov, and American Parkinson Disease Asso-
ciation websites, and other community outreach. 
Inclusion criteria for PwPD were diagnosis of PD 
without dementia, age of 40 years and above, profi-
ciency in English, access to a computer, and ≥8 years 
of education. As the overall BOSS- PD aimed to study 
participants with a primary diagnosis of PD, exclu-
sion criteria were active neoplasms, serious cardiac 
disease, other serious chronic medical illness, prior 
intracranial surgery, history of traumatic brain injury, 

psychiatric or neurological diagnoses other than PD, 
history of alcoholism or other drug abuse, or treat-
ment with electroconvulsive therapy.

Consent was obtained via an online form before 
participants were given access to the Qualtrics- based 
survey. Participants then provided demographic and 
PD- related clinical information and health history, 
answering yes/no as to whether they had ever had the 
following health conditions: headache, stroke, high 
blood pressure, back/leg surgery, cancer/tumours, 
thyroid disease, heart problems, kidney problems, 
diabetes, lung problems, alcohol use disorder, 
substance abuse, seizures, electroconvulsive therapy, 
deep brain stimulation, mental retardation, or brain 
surgery.

After providing consent, participants responded to the 
BOSS- PD questionnaires. Those pertaining to the present 
study are described here.

Quality of life: Parkinson’s Disease Questionnaire-39 (PDQ-39)
This is a measure of QoL designed specifically for 
PD. There are 39 questions, including a four- item 
stigma subscore; higher scores indicate poorer QoL.16 
The PDQ- 39 and its stigma subscale have a high 
internal consistency measured by Cronbach’s α, as 
0.63 and 0.88, respectively. Convergent validity has 
been measured with moderate correlations between 
the PDQ subscales and assessments of health on the 
36- item Short Form Health Survey (SF- 36) that fell 
between r=−0.31 and r=−0.88.17

Stigma perception
The Stigma Scale for Chronic Illnesses (SSCI) assesses 
stigmatisation across various health conditions, with 
high internal consistency measured by Cronbach’s 
α of 0.97.18 The Stigmatization Scale (Harvey) eval-
uates stigma experienced by groups of people, such 
as members of minority groups, with an emphasis on 
social stigma and alienation.19 The internal consis-
tency of the Harvey Scale was measured by Cron-
bach’s α of 0.94, and construct validity was measured 
by finding correlations with self- report of stigmatisa-
tion, such as powerlessness (r=0.33) and self- esteem 
(r=0.34).19 The Mental Health Consumers’ Experi-
ence of Stigma Scale (Wahl) assesses the stigma expe-
rienced by those with mental health disorders.20 High 
internal consistency of the Wahl scale was measured 
by Cronbach’s α of 0.63 and concurrent validity was 
found with moderate correlations to QoL (r=−0.33) 
and psychiatric symptoms (r=0.31).21 We evaluated 
each of these scales, together with the stigma subscale 
of the PDQ- 39, with respect to health conditions. We 
also constructed a stigma composite by converting the 
participant’s score on each of the four stigma scales 
to a z- score based on the means of the sample and 
summing the z scores. Higher scores on the stigma 
measures indicate more perceived stigma.
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Non-motor symptoms: Non-Motor Symptoms Questionnaire 
(NMSQ)
This lists PD non- motor symptoms for endorsement (yes/
no), including neuropsychiatric, sleep, gastrointestinal, 
sensory, and autonomic symptoms.22

Motor symptoms
Participants were asked if they experienced specific motor 
symptoms (yes/no): tremor, rigidity, speech difficulties, 
masked facial expression, balance/posture, or dyski-
nesia. If they answered ‘yes,’ they received the following 
questions: (1) (BOSS- PDmotor): ‘How unpleasant do you 
consider your motor symptoms?’ (1=Not at all; 2=Mildly: 
They do not bother me much; 3=Moderately: They are 
very unpleasant, but I can stand them; 4=Severely: I can 
barely stand them); and (2) (BOSS- PDm- ADL): ‘Does your 
motor symptom affect your ability to engage in activities of 
daily living (ADL)?’ (ADL) (1=Never, 2=Rarely; 3=Some-
times; 4=Often; 5=Always). Total scores represented the 
sum of the six motor symptom ratings.

Non-motor and motor experiences of daily living: Movement 
Disorders Society Unified Parkinson Disease Rating Scale (MDS-
UPDRS)
This is a standard measure of PD severity. We adminis-
tered Parts I and II, respectively, the non- motor and 
motor aspects of experiences of daily living.23

Depression: Beck Depression Inventory-II
This is a 21- item self- report assessment of depression 
symptom severity on a scale of 0–3.24 A score of 14 or 
more is suggestive of clinical depression in PD.25

Anxiety
We included two widely used self- report scales to assess 
anxiety. Beck Anxiety Inventory (BAI) is a 21- item 
measure of symptom severity on a scale of 0–3.26 Parkin-
son’s Anxiety Scale (PAS) is a 12- item measure using a 
scale of 0–5.27 For both, scores of 13 or more are sugges-
tive of clinical anxiety in PD.27 28

statistical analyses
For analysis, we included only those health conditions that 
were endorsed by at least 10% of the sample (20 partic-
ipants) for power purposes. We used t- tests to examine 
whether gender affected the clinical variables. We used 
point- biserial correlations to assess the association of 
a health condition (presence/absence) with stigma 
(for each scale plus composite) and with QoL (PDQ- 39 
total score). A p value of 0.01 was used to account for 
multiple comparisons; p>0.01 and <0.05 was considered a 
trend. Analysis of covariance (ANCOVA) was performed 
with independent variables being health conditions (ie, 
between those who reported depression vs those without 
depression) that were significantly associated with the 
dependent variables of stigma and QoL measures (ie, 
PDQ, SSCI, etc), to examine the influences of demo-
graphic (age, gender, education) and clinical covari-
ates (age at PD onset, PD duration, motor symptoms 

(BOSS- PDmotor, BOSS- PDm- ADL, Movement Disorders 
Society Unified Parkinson Disease Rating Scale (MDS- 
UPDRS) Part II) and non- motor symptoms (NMSQ, MDS- 
UPDRS Part I)). Partial eta squared values were reported 
for the ANCOVAs, alongside the p values, as a measure 
of effect size. To limit the number of analyses, we chose 
the one stigma measure that most strongly correlated 
with each health condition. Another ANCOVA was simi-
larly performed for each health condition that was signifi-
cantly associated with the QoL measure, PDQ- 39 total. 
We used ANCOVAs instead of regressions in our analyses, 
as many of the covariates were categorical variables and 
ANCOVAs allowed for more efficient analyses and inter-
pretation of the data. For ANCOVAs, a p value of 0.01 
was used to account for multiple comparisons; p>0.01 and 
<0.05 was considered a trend.

We categorised depression and anxiety as health 
conditions rather than as clinical characteristics, using 
the accepted cut- off scores for each scale to categorise 
PwPD as depressed/anxious or not. Hence, although 
the data on depression and anxiety were from the scales, 
whereas the data from the other health conditions were 
from yes/no endorsement responses, all were dichoto-
mised in the same way and treated the same way in the 
analyses.

resulTs
participants
Participants included 196 individuals (113 women, 81 
men, 2 unspecified; age range 43–84 years old; education 
range 10–21 years). Table 1 provides demographic and 
clinical characteristics and scores on the stigma/QoL 
measures for the entire sample and for men and women 
separately. There were no differences between men and 
women on any demographics or the clinical, QoL, or 
stigma scores.

These participants were drawn from a larger sample of 
347 who originally completed the BOSS- PD (figure 1). 
On the health history section of the survey, many poten-
tial participants endorsed ‘blow to the head,’ ‘loss of 
consciousness,’ or ‘concussion,’ although a history of 
traumatic head injury (with no further description) was 
an exclusion criterion. These individuals were conse-
quently deemed ineligible. We retained participants who 
endorsed depression or anxiety for a number of reasons: 
many individuals may not recognise that depression and 
anxiety, which are common in PD, are psychiatric diag-
noses, especially those with mild symptoms; a wide range 
of depression/anxiety symptom severity was represented 
in the current sample; and stigma was related to depres-
sion in an in- person sample of PwPD.8 Hence, we felt it 
was important to evaluate depression and anxiety in rela-
tion to stigma and QoL in the current sample, especially 
in light of its relatively large number of women, who are 
generally understudied in PD.
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Table 2 Prevalence of health conditions in total sample 
and in women and men

Total (N=196) Women (n=113) Men (n=81)

High blood 
pressure

68 (35%) 36 (32%) 32 (40%)

Back/leg surgery 46 (23%) 24 (21%) 22 (27%)

Headache 42 (21%) 30 (27%) 12 (15%)

Thyroid disease*** 38 (19%) 34 (30%) 4 (5%)

Depression 34 (17%) 19 (17%) 15 (19%)

Anxiety (per PAS) 31 (16%) 20 (18%) 11 (14%)

Cancer/tumours 29 (15%) 17 (15%) 12 (15%)

Anxiety (per BAI) 28 (14%) 21 (19%) 7 (9%)

Heart disease 24 (12%) 16 (14%) 8 (10%)

Two participants were not identified as female or male. Percentages 
per column exceed 100% because individuals endorsed multiple 
health conditions. ***p<0.001.
BAI, Beck Anxiety Inventory; PAS, Parkinson's Anxiety Scale.

Table 1 Participant characteristics, mean (SD)

Total (N=196)* Women (n=113) Men (n=81)

Age (years) 64.8 (8.7) 64.3 (8.4) 65.5 (9.0)

Education (years) 16.6 (2.6) 16.2 (2.6) 17.2 (2.5)

Age of disease onset (years) 60.5 (9.3) 60.0 (8.9) 61.3 (9.7)

Disease duration (years) 5.2 (4.7) 5.3 (5.0) 5.1 (4.4)

MDS- UPDRS Part I 8.8 (4.5) 8.9 (4.5) 8.6 (4.5)

MDS- UPDRS Part II 8.7 (6.3) 8.2 (6.5) 9.2 (5.9)

BOSS- PDmotor 6.6 (3.6) 6.9 (3.4) 6.4 (3.8)

BOSS- PDm- ADL 7.1 (4.3) 7.1 (4.0) 7.0 (4.7)

NMSQ 46.5 (20.9) 46.8 (22.0) 46.1 (18.9)

PDQ- 39 total score 23.6 (12.8) 24.8 (12.7) 21.8 (12.2)

PDQ- 39 stigma subscore 19.1 (21.1) 21.2 (22.0) 15.8 (18.5)

SSCI 34.5 (10.9) 35.2 (11.9) 33.1 (8.5)

Mental Health Consumers’ Experience of Stigma Scale (Wahl) 34.8 (6.6) 35.4 (6.6) 34.1 (6.4)

Stigmatization Scale (Harvey) 39.2 (10.0) 39.5 (10.9) 38.9 (8.5)

Stigma composite (summed z- scores) −0.2 (2.4) 0.0 (2.7) −0.5 (1.9)

96.5% of the sample was identified as white, and <1.5% as Asian, black, or African American, American Indian/Alaskan Native, more than 
one race, unknown/unreported. 76.4% was identified as not Hispanic, 1.2% as Hispanic, 21.6% as other, and 0.8% as unknown/unreported.
*Two participants were not identified as male or female.
ADL, activities of daily living; BOSS- PD, Boston University Online Survey Study of Parkinson's Disease; MDS- UPDRS, Movement Disorders 
Society Unified Parkinson Disease Rating Scale; NMSQ, Non- Motor Symptoms Questionnaire; PDQ, Parkinson's Disease Questionnaire; 
SSCI, Stigma Scale for Chronic Illnesses.

Figure 1 Study flowchart. BOSS- PD, Boston University 
Online Survey Study of Parkinson’s Disease.

prevalence of health conditions
The prevalence of health conditions reported by at least 
10% of the PD sample was described in table 2 (entire 
sample, women, men). Of the sample of 196, 79% (155 
in total, 91 women, 62 men, 2 unspecified) reported at 
least one health condition. High blood pressure was the 
most reported health condition, endorsed by 68 partic-
ipants (35%). Conditions endorsed by less than 10% of 
the sample included kidney disease (13), diabetes (8), 
lung diseases (8), seizures (3), alcoholism (3), substance 
use disorder (3), stroke (1), brain surgery (1), electro-
convulsive therapy (1), mental retardation (0), and deep 
brain stimulation (0). Participants reported a median of 
2 health conditions with a range of 0–7: 41 PwPD had 

none, 48 had one, 48 had two, 25 had three, 21 had four, 
6 had five, 5 had six, and 2 had seven, with no differences 
by gender.

More women than men reported thyroid disease 
(χ2=17.6, p<0.001). No other health conditions showed 
significant differences in the prevalence between men 
and women.

The prevalence of health conditions in our BOSS- PD 
sample was variable relative to the larger population of 
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Table 3 Correlations (r) between health conditions and quality of life/stigma scores

Health condition PDQ- 39 SSCI
PDQ stigma
subscale

Wahl 
Scale Harvey Scale Stigma composite

High blood pressure 0.10 0.07 −0.06 −0.05 −0.03 0.00

Back/leg surgery 0.13 0.14 0.08 0.14 −0.05 0.09

Headache 0.04 −0.02 −0.05 0.05 0.13 0.06

Cancer/tumours 0.06 −0.04 −0.09 −0.06 −0.13 −0.10

Depression 0.56*** 0.55*** 0.27*** 0.14 0.10 0.38***

Thyroid disease 0.18** 0.19** 0.06 0.02 0.06 0.16*

Anxiety (BAI) 0.43*** 0.43*** 0.29*** 0.17* 0.15* 0.35***

Anxiety (PAS) 0.45*** 0.45*** 0.32*** 0.17* 0.07 0.31***

Heart disease −0.03 −0.05 −0.09 −0.08 0.00 −0.10

Total health conditions 0.39*** 0.34*** 0.08 0.13 0.06 0.25***

*p<0.05 (trend); **p<0.01; ***p<0.001. Alpha set at 0.01.
BAI, Beck Anxiety Inventory; PAS, Parkinson's Anxiety Scale; PDQ, Parkinson's Disease Questionnaire; SSCI, Stigma Scale for Chronic 
Illnesses.

older adults. According to a US- based study by He and 
colleagues of two large samples (40 087 and 147 900 indi-
viduals aged 65 or above),29 the prevalence was similar 
for thyroid disease (19%–20%; BOSS- PD: 19%), and 
for having two or more chronic conditions (81%–83%; 
BOSS- PD: 79%), whereas high blood pressure (81%–
84%), heart disease (38%–39%, ischaemic) and cancer 
(summed prostate, breast, colorectal, lung, endometrial; 
prevalence 19%–20%) were under- represented in our 
sample (BOSS- PD: 35%, 12%, 15%, respectively), likely 
reflecting that many participants in our sample were 
younger than age 65. By contrast, depression (14%–15%) 
was somewhat over- represented in our sample (BOSS- PD: 
18%), reflecting the known high prevalence of depres-
sion in PD. The study by He and colleagues did not report 
on other conditions that we assessed in our sample.

stigma composite, stigma scales, Qol and relation to 
participant characteristics
For the entire sample, Pearson’s correlations between the 
stigma composite score and the individual stigma scales 
were strong: SSCI (r=0.74, p<0.001), PDQ stigma subscale 
(r=0.68, p<0.001), Wahl Scale (r=0.59, p<0.001) and 
Harvey Scale (r=0.62, p<0.001). There was also a strong 
correlation between the total PDQ- 39 and the stigma 
composite score (r=0.59, p<0.001). There was signifi-
cant intercorrelation of scores on the stigma measures, 
justifying the use of the stigma composite. SSCI scores 
correlated with PDQ- stigma (r=0.60, p<0.001), Wahl 
(r=0.41, p<0.001) and Harvey (r=0.23, p<0.001); PDQ- 
stigma correlated with Wahl (r=0.30, p<0.001) and Harvey 
(r=0.14, p<0.001); Wahl correlated with Harvey (r=0.26, 
p<0.001).

The stigma composite score was significantly affected 
by younger age (r=−0.27, p<0.001; more stigma with 
younger age), younger age at disease diagnosis (r=−0.35, 
p<0.001), and longer disease duration (r=0.23, p=0.001), 

but not with gender or education level. It also correlated 
with higher scores on the MDS- UPDRS Part I (r=0.32, 
p<0.001) and Part II (r=0.36, p<0.001), more non- motor 
symptoms on the NMSQ (r=0.19, p=0.008), more motor 
symptom unpleasantness (BOSS- PDmotor; r=0.29, p<0.001), 
and more motor symptom impairment on daily activities 
(BOSS- PDm- ADL; r=0.34, p<0.001).

relation of health conditions to stigma/quality of life
For the following health conditions only, there were 
significant correlations with one or more stigma 
scores or with the PDQ- 39 total score. The results were 
shown in table 3 and summarised below. In general, 
the highest correlations for the stigma scales occurred 
for the SSCI.

Thyroid disease endorsement correlated with worse 
QoL on the PDQ and more stigma perception on the SSCI 
(p values<0.01) plus a trend on the stigma composite.

Depression endorsement correlated with worse QoL, 
more stigma perception per the composite score, and 
two stigma scales: SSCI and PDQ stigma subscale (all p 
values<0.001).

Anxiety endorsement, per BAI, showed moderate 
correlations with worse QoL and more perceived stigma: 
composite score, SSCI and PDQ stigma subscale, as well 
as a trend for the Wahl and Harvey. Anxiety per PAS was 
correlated with worse QoL and more perceived stigma: 
composite score, SSCI and PDQ stigma subscale (all p 
values<0.001), as well as a trend for the Wahl.

The total number of health conditions was related to 
poorer QoL and more stigma on the composite score and 
SSCI (all p values<0.001).

There were no significant differences in stigma percep-
tion or QoL between those who did and did not endorse 
high blood pressure, back/leg surgery, headache, cancer/
tumours, or heart disease, using the planned alpha of 
0.01 (all r values≤0.14, all p values>0.024).
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Table 4 ANCOVA F- values (P, effect sizes—partial eta squared) per clinical/demographic variables

Thyroid** Depression*** Anxiety***
Total number of additional 
health conditions***

Age PDQ: 8.2** (=0.005, 0.04)
SSCI: 23.7*** (<0.001, 0.04)

PDQ: 2.9 (>0.05, 0.02)
SSCI: 14.0*** (<0.001, 0.08)

PDQ: 2.6 (>0.05, 0.01)
SSCI: 14.8*** (<0.001, 0.08)

PDQ: 15.9*** (<0.001, 0.08)
SSCI: 27.8*** (<0.001, 0.14)

Gender PDQ: 2.0 (>0.05, 0.01)
SSCI: 0.1 (>0.05, 0.00)

PDQ: 7.6** (=0.006, 0.04)
SSCI: 1.8 (>0.05, 0.01)

PDQ: 4.5* (=0.04, 0.03)
SSCI: 0.9 (>0.05, 0.00)

PDQ: 3.1 (>0.05, 0.02)
SSCI: 0.4 (>0.05, 0.00)

Education PDQ: 42.3*** (<0.001, 0.20)
SSCI: 17.1*** (<0.001, 0.12)

PDQ: 31.3*** (<0.001, 0.15)
SSCI: 9.2**(=0.003, 0.05)

PDQ: 36.2***(<0.001, 0.17)
SSCI: 12.9*** (<0.001, 0.07)

PDQ: 47.2*** (<0.001, 0.21)
SSCI: 15.5*** (<0.001, 0.08)

Disease onset PDQ: 16.2*** (<0.001, 0.09)
SSCI: 19.1*** (<0.001, 0.10)

PDQ: 15.3*** (<0.001, 0.08)
SSCI: 18.4*** (<0.001, 0.10)

PDQ: 14.4*** (<0.001, 0.08)
SSCI: 17.4*** (<0.001, 0.05)

PDQ: 25.4*** (<0.001, 0.13)
SSCI: 24.6*** (<0.001, 0.13)

Disease duration PDQ: 2.8 (>0.05, 0.02)
SSCI: 1.6 (>0.05, 0.00)

PDQ: 1.2 (>0.05, 0.00)
SSCI: 0.6 (>0.05, 0.00)

PDQ: 2.0 (>0.05, 0.01)
SSCI: 1.1 (>0.05, 0.00)

PDQ: 0.8 (>0.05, 0.00)
SSCI: 0.5 (>0.05, 0.00)

MDS- UPDRS Part I PDQ: 142.1*** (<0.001, 0.45)
SSCI: 33.9*** (<0.001, 0.17)

PDQ: 93.4*** (<0.001, 0.35)
SSCI: 16.1*** (<0.001, 0.09)

PDQ: 124.4*** (<0.001, 0.42)
SSCI: 26.9*** (<0.001, 0.14)

PDQ: 95.6*** (<0.001. 0.35)
SSCI: 19.1*** (<0.001, 0.10)

MDS- UPDRS Part II PDQ: 77.2*** (<0.001, 0.31)
SSCI: 33.2*** (<0.001, 0.16)

PDQ: 69.9*** (<0.001, 0.29)
SSCI: 32.6*** (<0.001, 0.16)

PDQ: 87.4*** (<0.001, 0.33)
SSCI: 42.2*** (<0.001, 0.20)

PDQ: 74.9*** (<0.001, 0.38)
SSCI: 34.8*** (<0.001, 0.17)

NMSQ PDQ: 12.9*** (<0.001, 0.07)
SSCI: 0.9 (>0.05, 0.00)

PDQ: 13.1*** (<0.001, 0.07)
SSCI: 0.8 (>0.05, 0.00)

PDQ: 8.7** (=0.004, 0.05)
SSCI: 0.12 (>0.05, 0.00)

PDQ: 13.9*** (<0.001, 0.07)
SSCI: 1.1 (>0.05, 0.00)

BOSS- PDmotor PDQ: 19.5*** (<0.001, 0.10)
SSCI: 9.2** (=0.003, 0.05)

PDQ: 16.2*** (<0.001, 0.08)
SSCI: 6.7* (=0.010, 0.04)

PDQ: 17.8*** (<0.001, 0.09)
SSCI: 8.1**(=0.005, 0.05)

PDQ: 21.7*** (<0.001, 0.11)
SSCI: 10.9** (=0.001, 0.06)

BOSS- PDm- ADL PDQ: 23.6*** (<0.001, 0.12)
SSCI: 8.1** (=0.005, 0.05)

PDQ: 15.0*** (<0.001, 0.08)
SSCI: 2.0 (>0.05, 0.01)

PDQ: 23.5*** (<0.001, 0.12)
SSCI: 6.6* (=0.011, 0.04)

PDQ: 20.7*** (<0.001, 0.11)
SSCI: 4.7* (=0.03, 0.03)

df: (1, 170–175). *p<0.05 (trend); **p<0.01; ***p<0.001. Alpha set at 0.01.
ADL, activities of daily living; ANCOVA, analysis of covariance; BOSS- PD, Boston University Online Survey Study of Parkinson's Disease; MDS- UPDRS, Movement 
Disorders Society Unified Parkinson Disease Rating Scale; NMSQ, Non- Motor Symptoms Questionnaire; PDQ, Parkinson's Disease Questionnaire; SSCI, Stigma 
Scale for Chronic Illnesses.

influence of demographic and clinical variables on the relation 
between health conditions and stigma/quality of life
To examine whether the above correlations between 
health conditions and stigma/QoL were driven by 
demographic or clinical variables, two ANCOVAs 
(using p of 0.01) were conducted for each health 
condition: thyroid disease, depression, anxiety per PAS 
(BAI showed similar results), and the total number 
of health conditions; one for QoL (PDQ- 39 total) 
and the other for stigma (SSCI for thyroid disease, 
depression, anxiety, and total health conditions). We 
selected the SSCI for the ANCOVA regarding stigma 
because, as noted above, scores on this scale alone 
were significantly correlated with the endorsement of 
each one of the health conditions (thyroid disease, 
depression, anxiety) and with total health conditions. 
The results were in table 4 and summarised below. All 
health conditions were still significantly associated 
with QoL and stigma after controlling for clinical, 
demographic, and motor and non- motor variables.

Thyroid disease
Quality of life
Thyroid disease was significantly associated with QoL 
when controlling for clinical, demographic, and motor 
and non- motor variables. Additionally, younger age, 
less education, younger age of PD onset, more severe 
symptom- related impairment on the MDS- UPDRS 
Parts I, II, BOSS- PDmotor, more non- motor symptoms 
on the NMSQ, and more frequent symptoms on 
the BOSS- PDm- ADL were significantly associated with 

poorer QoL. Gender and disease duration were not 
significantly associated with QoL (PDQ- 39).

Stigma
Thyroid disease was significantly associated with 
stigma when controlling for clinical, demographic, 
and motor variables. Additionally, younger age, less 
education, younger age of PD onset, more severe 
symptom- related impairment on the MDS- UPDRS 
Parts I, II, BOSS- PDmotor, and more symptoms on 
the BOSS- PDm- ADL were significantly associated with 
stigma (SSCI). Gender, disease duration, and non- 
motor symptoms (NMSQ) were not significantly asso-
ciated with stigma. It should be noted that very few 
men (5%) endorsed thyroid disease, whereas 30% of 
women did.

Depression
Quality of life
Depression was significantly associated with QoL 
when controlling for clinical, demographic, and 
motor and non- motor variables. Additionally, being 
female, having less education, younger age of PD 
onset, more severe symptom- related impairments 
on the MDS- UPDRS Parts I and II and BOSS- PDmotor, 
more frequent impairment by motor symptoms on 
BOSS- PDm- ADL, and more symptoms on the NMSQ 
were significantly associated with QoL (PDQ- 39). Age 
and disease duration were not significantly associated 
with QoL.
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Stigma
Depression was significantly associated with stigma when 
controlling for clinical, demographic, and motor vari-
ables. Additionally, younger age, less education, earlier 
disease onset, and more severe symptom- related impair-
ments on the MDS- UPDRS Part I and II were significantly 
associated with stigma (SSCI). Gender, disease duration, 
non- motor symptoms (NMSQ), self- reported motor 
symptom unpleasantness (BOSS- PDmotor), and motor 
symptom impairment (BOSS- PDm- ADL) were not signifi-
cantly associated with stigma.

Anxiety
Quality of life
Anxiety was significantly associated with QoL when 
controlling for clinical, demographic, and motor and non- 
motor variables. Additionally, less education, younger age 
of PD onset, more severe symptom- related impairments 
on the MDS- UPDRS Parts I, II, and BOSS- PDmotor, more 
impairment by motor symptoms on BOSS- PDm- ADL, and 
more symptoms on the NMSQ were significantly associ-
ated with worse QoL (PDQ- 39). Age, gender and disease 
duration were not significantly associated with QoL, 
although there was a trend toward an association between 
anxiety and QoL in women.

Stigma
Anxiety was significantly associated with stigma when 
controlling for clinical, demographic, and motor vari-
ables. Additionally, younger age, less education, earlier 
disease onset, and more severe symptom- related impair-
ments on the MDS- UPDRS Parts I and II and BOSS- 
PDmotor were significantly associated with stigma (SSCI), 
and there was a trend toward this association with BOSS- 
PDm- ADL. Gender, disease duration, and non- motor symp-
toms (NMSQ) were not significantly associated with 
stigma.

Total number of health conditions
Quality of life
The total number of health conditions was significantly 
associated with QoL when controlling for clinical, demo-
graphic, and motor and non- motor variables. Additionally, 
younger age, less education, younger age of PD onset, more 
severe symptom- related impairments on the MDS- UPDRS 
Parts I and II and BOSS- PDmotor, more impairment by motor 
symptoms on BOSS- PDm- ADL, and more symptoms on the 
NMSQ were significantly associated with QoL (PDQ- 39). 
Gender and disease duration were not significantly associ-
ated with QoL.

Stigma
The total number of health conditions was significantly 
associated with stigma when controlling for clinical, demo-
graphic, and motor variables. Additionally, younger age, 
less education, younger disease onset, and more impair-
ments related to motor and non- motor symptoms on the 
MDS- UPDRS Part I, Part II and BOSS- PDmotor were signifi-
cantly associated with stigma (SSCI), and there was a trend 

toward this association with BOSS- PDm- ADL. Gender and 
disease duration, non- motor symptoms (NMSQ) were not 
significantly associated with stigma.

disCussion
main findings
Of the 196 eligible PwPD who participated in this online 
survey regarding their experiences living with PD, the large 
majority (79%) reported one or more health conditions. 
We found that health conditions impacted the percep-
tion of stigma and QoL. As predicted, a higher number of 
health conditions was significantly related to higher stigma 
perception and lower QoL. We also found higher perceived 
stigma/poorer QoL for the specific health conditions of 
thyroid disease, depression, and anxiety. For PwPD with 
each of these conditions, higher levels of perceived stigma 
or worse QoL were associated with younger age, less educa-
tion, younger age at PD onset, more impairment on ADLs 
per the MDS- UPDRS Parts I and II, more non- motor symp-
toms on the NMSQ, and more motor symptoms/impact 
on daily living on the BOSS- PDmotor and BOSS- PDm- ADL. The 
relation of perceived stigma and QoL to depression in PD 
was anticipated based on previous literature.2 13 The close 
association of depression and anxiety in many psychiatric 
conditions and in PD likewise makes anxiety’s relation to 
perceived stigma and QoL readily interpretable. Thyroid 
disease’s association with stigma and QoL may reflect our 
sample’s relatively high representation of women. There 
is very little literature linking stigma to thyroid disease in 
particular, as opposed to head and neck cancers in general, 
and this topic clearly requires more investigation.

Two aspects of methodology distinguished our study 
from previous examinations of stigma and QoL in PD. First, 
we administered our assessment online in order to reach a 
large number of PwPD for this prospective study. Second, 
to examine stigma from multiple angles, we used four 
published stigma scales, and created a stigma composite 
from the individual scales, which was related to the effects 
of education and PD duration.

Regarding the online assessment, an advantage of this 
design was that it allowed us to collect data from a large 
sample with diverse health conditions. Women outnum-
bered men in the final sample, unlike in many in- lab studies 
of PwPD that have significantly more men, in part reflecting 
the elevated exclusion of men because of history of head 
injury (84 men excluded, 67 women). The study captured 
a wide range of ages (43–84 years) and education levels 
(10–21 years, although the mean education level was high). 
The sample was also heterogeneous regarding the clinical 
characteristics of age at onset, PD duration, and PD severity 
(from mild to severe). It was homogeneous with respect to 
race, however (mostly white).

Regarding the stigma measures, endorsement of thyroid 
disease was correlated with higher scores on the SSCI; 
depression and anxiety were correlated with scores on the 
SSCI and PDQ- stigma. The total number of health condi-
tions was correlated with SSCI scores. Hence, in our sample 
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of PwPD, the SSCI scale was most generally successful in 
picking up perceived stigma (related to thyroid disease, 
depression, anxiety, and total health conditions). It is not 
unexpected that the SSCI would be most sensitive to stigma 
in PD, as it was developed as part of a study of health- 
related QoL for persons with neurological disorders and its 
purpose is to assess stigma associated with chronic illnesses. 
Scores on the PDQ- 39 stigma subscale correlated with those 
on the SSCI more strongly than with scores on the other 
two scales, but as the PDQ- 39 stigma subscale comprised 
only four questions, the narrowness of scope may have led 
to it being less sensitive to stigma overall than the SSCI.

The Mental Health Consumers’ Experience of Stigma 
Scale (Wahl) and the Stigmatization Scale (Harvey) were 
not as sensitive as the others to the health conditions in 
question. Whereas the PDQ- 39 is designed for persons with 
PD and the SCCI for those with chronic (neurological) 
illnesses, the Wahl Scale focuses more on general mental 
health associated stigma, and the Harvey Scale more on 
social and racial stigma. There was a trend toward correla-
tions between endorsement of anxiety and scores on the 
Wahl (both measures) and Harvey (BAI), with p<0.05 and 
therefore not at the level of our conservative alpha of 0.01. 
The weaker strength of the relation with the Wahl may have 
reflected it being a more general measure of mental health 
than the more specific SSCI (chronic, neurological) and 
PDQ- 39 (PD specifically). Regarding the Harvey, the large 
majority of our sample identified as white and not Hispanic 
and therefore presumably did not experience stigma based 
on race or ethnicity, although they may have experienced 
social stigma. Although it was less sensitive than the other 
scales to stigma in our sample, the Harvey may possibly be 
useful in a more diverse sample of individuals with PD.

limitations
The limitations of our study are mainly those seen in much 
health survey research. All of our measures were self- report. 
Participants may have been unreliable in their reporting 
of health conditions, in part because there was potential 
overlap in symptoms for some of the listed health condi-
tions, especially common ones such as heart disease and 
high blood pressure. There were also exclusion criteria 
that may have been missed, misinterpreted, or ignored 
by participants. For example, many participants reported 
head injury in their health history and consequently were 
removed from the study. (See the "participants" section of 
"results" for our justification for retaining those with depres-
sion or anxiety; we nevertheless acknowledge that some 
potential participants decided not to take the survey based 
on the psychiatric exclusion criterion, possibly affecting the 
generalisability of the results.) Certain groupings may have 
led us to miss the unique impact of particular conditions; 
for example, many different heart- related issues (coronary 
artery disease vs arrhythmias) might qualify as ‘heart disease’ 
but have different effects on stigma and health. Our list of 
possible health conditions, while extensive, was not exhaus-
tive. Because the objective of this study was not to examine 
the prevalence of health conditions in PD, but rather their 

relation to stigma perception and QoL, this sampling issue 
was probably not of importance here, although it could 
be pertinent to other online studies. We did not evaluate 
cognition in this study, and hence we cannot comment 
on how stigma perception and QoL are related to cogni-
tive problems that are associated with PD and PD- related 
dementia.30 We did not consider the duration or severity 
of the health conditions, nor whether they were past or 
current, which may have been related to perceived stigma 
and QoL. A further limitation is that our sample was mostly 
white; stigma and QoL may be experienced differently in 
non- white groups. Based on the results of this study, future 
research may consider the nuances of the relation of health 
conditions to the experience of stigma and QoL in PwPD 
and include a more diverse sample.

implications
In conclusion, we found that additional health conditions 
in PwPD were associated with more perceived stigma and 
poorer QoL. When evaluating stigma and QoL in PD, it 
is important to consider the burden of health conditions 
and how they might be affecting PwPD. Individual health 
conditions, which may arise at different points in the ageing 
process, could have different effects at various stages of PD. 
Demographic variables such as age, sex, and race/ethnicity, 
and clinical variables such as disease severity, may also affect 
the relation between health conditions and stigma, as indi-
viduals from particular groups are at higher risk for having 
specific chronic conditions or more total health conditions, 
leading to more stigma perception and lower QoL. This 
study raises awareness of the complex interaction of other 
health- related conditions with demographic and PD clin-
ical features that may complicate the lived experience of 
PwPD. This is information of potential importance to care 
partners, healthcare professionals, and individuals with PD 
themselves.

Twitter Alice Cronin- Golomb @ACroninGolomb
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