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Sexual dysfunction (SD) is a common non-motor symptom in people with Parkinson’s disease (PD)
yet underreported and undertreated specifically in many ethnic PD groups because of religious, social
and personal perceptions. We conducted the first single-centre cross-sectional study in the United
Arab Emirates of SD in 513 consecutive patients who agreed to complete the survey questionnaires.
Data was collected on SD using the Nonmotor Symptoms Scale (NMSS), Index of Erectile Function,
and Female Sexual Function Index. Our results show that the non-Emirati group had higher NMSS-
SD scores than the Emirati group. SD was reported independent of ethnicity, race and disease stage
(p <0.001). SD correlated with worsening quality of life (p < 0.001) and anxiety domain, especially in
young PD patients (p < 0.001). Our data concludes that there is no significant difference in SD between
different ethnicity groups, contrary to common perception. SD appears to be underreported in this
population and needs addressing using culturally sensitive bespoke counselling.

Parkinson’s disease (PD) is a chronic multisystem neurodegenerative disorder with classic features of motor
problems (ranging from tremors to gait disorders) and nonmotor symptoms (NMS)!-3. Symptoms progress over
time and increasingly impact the quality of life (QoL) with disease duration. Whilst motor symptoms remain
the hallmark features of PD, NMS, including sleep disorders and autonomic dysfunction, are standard features,
almost arising 15 years pre-diagnosis, known as the prodromal phase of symptoms! 3. Sexual dysfunction (SD)
is a common NMS in PD, yet one of the most under-reported and most neglected NMS*.

Sexual health is a basic human need, fundamental to the overall health and well-being of individuals, couples,
and families, forming a vital part of QoL’. SD in People with PD (PwP) is highly complex and multifaceted,
encompassing a range of symptoms, including erectile dysfunction (ED), reduced libido, and issues relating to
orgasm®. PwP reports that a healthy sexual life is often correlated with a good outlook and satisfaction in life’.
Yet so many PwPs have their sexual health ignored and untreated due to the lack of open conversations about
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its impact. It is, therefore, not surprising that SD is standard amongst PwP, often linked to age, gender, and
comorbidities®*-1°. The general population prevalence of SD is around 43% in women and 31% in men!!, but
this prevalence increases substantially in those with PD. Prevalence in PD men is as high as 79%, with erectile
dysfunction (ED) being the most typical reported symptom®. The prevalence of SD in PD women is twice as high
as the general population at 87%!%.

The pathophysiology of SD in PD has been explored and encompasses a range of systems and causes (Fig. 1).
These include dopaminergic depletion, endothelial dysfunction, alpha-synuclein deposits, vitamin (particularly
vitamin D) levels, and anti-PD medication side effects (such as anticholinergics and dopamine agonists)!*-'°.

Ethnic differences in phenotypic expression of PD have been described!®, and NMS, including SD, is a
determinant of NMS!”!8, However, delving into the ethnic differences in SD expression in PD patients remains
lacking, with a handful of studies exploring SD in non-white PD populations such as the Middle East'*-2!. El-
Sakka (2012) reviews articles on ED in Arab countries, concluding the amount of literature available, but the
evidence remains lacking, with no controlled studies exploring ED in Arab men effectively. From the literature
available, there was a suggestion of ED being more prevalent in Arab men, likely due to the higher prevalence
of endothelial dysfunction risk factors in Arab men?2. There has been more exploration of ED in men in Arab
countries?*?*; however, it falls short of exploring SD in women generally. Maaita et al. (2018) explore SD
amongst Jordanian women, reporting SD is most significant for women with more than four children (83.3%,
p <0.02), with chronic diseases (76.7%, p < 0.02) and unemployed (76.7%, p <0.02)**. Furthermore, they report
that 64.7% of Jordanian women experience some level of SD, with lack of desire being the commonest complaint
and age being the most significant risk factor.

We report data from a new survey, the EmPARK-SD project, part of the EmPark Study'®, the first UAE
longitudinal observational study exploring SD in Emirati-origin PD patients. We present the first set of data
analyses of a much-needed topic for a population of PD patients.

Material and methods

Study design and setting

For this single-centre cross-sectional study, participants were recruited from the Movement Disorder Service
at King’s College Hospital, Dubai, United Arab Emirates (UAE), between January 2020 and January 2023.
Participants underwent neurological and specific SD assessments administered by healthcare professionals. The
study was approved by local ethical approval (K/D/REC/KD07/09/171) and by the UAE General Data Protection
Regulation (GDPR). Furthermore, the study was endorsed by the UAE Parkinson’s expert group, Parkinson’s
Association UAE.

Informed consent

All participants were given information on the EnPARK-SD project and ample time to consider participating.
Informed consent was obtained from all individual participants included in the study. All procedures performed
in the study involving human participants were by the ethical standards of King’s College Hospital Dubai and
with the 1964 Helsinki Declaration and its later amendments ethical standards.
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Fig. 1. Potential pathophysiology of sexual dysfunction in Parkinsonss.

Scientific Reports |

(2024) 14:28845 | https://doi.org/10.1038/s41598-024-79668-6 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Study population

The study sample included 513 patients affected by PD according to the UK PD Society Brain Bank diagnostic
criteria living in the UAE. Inclusion criteria were as follows: aged between 18 to 80 years old and HY stage 1-3.
Patients were excluded if they had a diagnosis of dementia or severe medical disorder and psychiatric disorder,
as assessed by a healthcare professional, which might interfere with completing assessments. Furthermore,
patients were excluded if they had severe motor fluctuations and were unresponsive to anti-PD medication or
using advanced therapies, including Deep Brain Stimulation and infusion therapies. The eligibility criteria were
designed to limit the variability introduced into the data by including advanced PwP (HY stage 4&5, infusion
therapies, and DBS) with motor impairment, treatment side effects, and disease burden, potentially confounding
the results.

Baseline, clinical, and sexual assessment

Baseline socio-demographic data was collected for all participants. This included age, PD motor subtypes, and
ethnicity. We applied Ethnicity Coding as per the NHS Race and Health Observatory?® and National Clinical
Coding Standards OPCS 2°, with the ethnicity in our cohort defined as those identifying as either Emirati or
non-Emirati. Emirati origin encompassed those from Abu Dhabi, Ajman, Dubai, Fujairah, Ras Al Khaimah,
Sharjah, and Umm Al Quwain. Non-Emirati origin was everyone else.

PD motor symptoms were assessed using the Hoehn & Yahr (HY) staging and the Unified Parkinson’s
Disease Rating Scale (UPDRS) part ITI. HY Stage, evaluated by the clinician, is a validated global staging system
designed to assess the functional disability of PD-related motor symptoms®’. HY staging is defined as 0 [no
signs of disease], 1 [unilateral symptoms only], 1.5 [unilateral and axial involvement], 2 [bilateral symptoms,
no impairment of balance], 2.5 [mild bilateral disease with recovery on pull test], 3 [balance impairment, mild
to moderate disease, physically independent], 4 [severe disability, but still able to stand or walk unassisted],
and 5 [needing a wheelchair or bedridden unless assisted at all times]. The Unified Parkinson’s Disease Rating
Scale (UPDRS) Part I1I is the original validated scale used to map the longitudinal course of PD?. UPDRS, a
clinician-completed scale, encompasses 14 items, each scored between 0-4, with a possible total score of 56,
with the higher scores associated with more symptomatic PD. PD patients had their motor symptoms evaluated
for three types of PD motor subtypes: Akinetic dominant (AKD), Tremor dominant (TD), or mixed subtype, as
determined by their physician after completing their UPDRS-III and neurological examination.

Neuropsychiatric status data was collected using the Hospital Anxiety and Depression Scale (HADS),
a patient-completed questionnaire?”. HADS assessed both depression and anxiety, with each having seven
questions, scored between 0 and 3, with the maximum score being 21 for anxiety and 21 for depression.
Interpretation of the scoring is suggested as 0-7 (normal), 8-10 (mild), 11-15 (moderate), and 16-21 (severe).

Patient QoL is assessed using the Parkinsons Disease Questionnaire 8-Items (PDQ-8), the short patient-
completed questionnaire®®. This is an 8-item questionnaire; each question scored between 0 and 4, with the
higher scores indicating poorer and more impacted QoL.

Sexual function was assessed using the three tools. Firstly, the Nonmotor Symptoms Scale Sexual Dysfunction
Domain 8 (NMSS-SD), a clinician-completed scale, has nine domains, of which domain eight is SD-focused®!.
Domain 8 asks two questions, rated for severity (0-to-3) and frequency (1-to-4). We used the International
Index of Erectile Function (ITEF) for men with PD, a validated patient-completed, multidimensional instrument
widely considered the gold-standard tool for male SD, particularly ED32 IIEF is a 15-item questionnaire relating
to sexual experiences over the preceding 4 weeks, with questions ranked on a 5-point scale and a cut-off of 25,
with men scoring less than 25 classed as having ED. IIEF has a high degree of sensitivity and specificity. Lastly,
for women with PD, the Female Sexual Function Index (FSFI) is a validated patient-completed assessment of
female SD**. FSFI has six domains, totalling 19 questions; each question is ranked on a 5-point scale; the higher
the scores indicate, the greater the level of sexual functioning. As such, the cut-off score of <26.55 is proposed
as diagnosing female SD.

To avoid nonresponse and misunderstanding, all assessments were made available in either English or Arabic,
as the patient preferred. Additionally, all assessments were completed in the clinic, with a healthcare professional
reading, explaining, and translating for patients. Professional translators and Parkinson’s UAE provided Arabic
translation.

Statistical analysis

Descriptive statistics (frequency, percentages, mean and standard deviation) were calculated for the socio-
demographic and clinical variables of the total sample. NMSS-SD scores were computed in the sample grouped
by variables of interest: sex, age (by quartiles), disease duration (by the median), ethnic origin/nationality,
HY stages and PD subtype, for comparisons between groups, Mann-Whitney and Kruskal-Wallis tests
were performed. The association between the NMSS-SD scores and the rest of the continuous variables was
analysed using Spearman’s rank correlation coefficients in the total sample and by sex and age groups. Finally,
a multivariate linear regression model was run in the total sample, with the NMSS-SD score as the dependent
variable, including sex, age, ethnic origin, UPDRS-3, HADS-A and HADS-D as independent variables. The same
models were computed separately by sex, including the IIEF in the male subsample and the FSFI in the female
subsample. All models were checked for collinearity and the linear regression model assumptions.

Results

Demographic and clinical features

513 patients diagnosed with PD were recruited from all ethnic backgrounds and grouped into either Emirati
(207 patients) or non-Emirati (306 patients) cohorts. The patients’ mean age was 60.13 + 8.12 years, with a mean
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All Males Females
Participants 513 318 (62%) 195 (38%)
Age (years) 60.13+8.12 | 62.36+7.30 | 56.50+8.11
Disease Duration (years) | 4.66+2.07 |4.76+2.10 |4.50+2.01
Emirati 207 88 (43%) 119 (57%)
Non-Emirati 306 230 (75%) 76 (25%)

Table 1. Descriptive statistics of patient demographics. Mean + standard deviation.

Categories |N | %
Emirati 207 | 40.4
Ethnicity
Non-Emirati | 306 | 59.6
1.0 27 53
1.5 60 | 11.7
2.0 200 | 39.0
HY Stage
25 106 | 20.7
3.0 108 | 21.1
35 12 2.3
AKD 253 | 49.3
PD motor subtype | Mixed 122 | 23.8
D 138 | 26.9

Table 2. Descriptive statistics of motor and ethnicity. AKD akinetic dominant subtype; HY Hoehn and Yahr; N
number; TD tremor dominant subtype.

Range | Mean | SD

UPDRS-III 8-41 20.94 7.77
NMSS-SD 2-24 | 1245 | 4.22
IIEF (Men) 10-60 | 31.13 | 10.69
FSFI (Women) | 6-22 14.71 3.80

PDQ-8 16-79 | 51.72 | 13.05
HADS-A 4-18 12.05 | 2.25
HADS-D 4-19 10.45 | 2.08

Table 3. Descriptive statistics of assessment scales. UPDRS-III unified Parkinson’s disease rating scale part III;
NMSS-SD nonmotor symptoms scale sexual dysfunction domain 8; IIEF international index of erectile function;
FSFI female sexual function index; PDQ-8 Parkinson’s disease questionnaire 8-items; HADS hospital anxiety and
depression scale; A anxiety; D depression; SD standard deviation.

disease duration of 4.66 +2.07 years. The Emirati cohort had 57% female patients, whilst non-Emirati had 25%
female patients (Table 1).

The majority of the cohort was HY stage 2.5 and below (76.7%) and were primarily Akinetic dominant
(AKD) motor subtype of PD (49.3%) (Table 2). Patients for the entire cohort were moderately symptomatic
for their motor symptoms (20.94+7.77), alongside bothersome SD as scored by NMSS-SD (12.45+4.22). The
mean FSFI score from women of the cohort suggests the diagnosis of female SD (14.71 +3.80, with cut-off <27
diagnostic). However, the mean IIEF score from men was above the diagnostic criteria for ED (31.13+10.69,
with a cut-off < 26 diagnostics). The mean score for HADS-A suggests a moderate level of anxiety (12.05+2.25),
and the HADS-D mean score suggests a mild level of depression (10.45+2.08) (Table 3).

Ethnicity characteristics

A Kruskal-Wallis H test showed there to be a statistically significant difference in age for the two ethnicity
groups (Table 4), with Emirati PD patients being younger (p <0.001) and having a higher proportion of women
(p<0.001) than the non-Emirati PD group. However, the two groups had no statistically significant difference
in disease duration (p=0.067).

Ethnicity differences in clinical assessments
A Mann-Whitney U test was run to determine if there were differences in clinical assessments between Emirati
and non-Emirati PD patients in the EmPARK study. Mean NMSS-SD scores differed between the two ethnic
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Age Disease duration Gender
Mean | SD | p* Mean | SD | p° Female | Male | p?
Emirati 57.11 | 8.13 4.47 1.86 119 88
<0.001 0.067 <0.001
Non-Emirati | 62.18 | 7.45 4.78 2.19 76 230

Table 4. Ethnicity group differences in characteristics. *Kruskal-Wallis H test, °Chi-squared test.

No | Mean | SD p-value

Emirati 207 | 12.01 3.652

NMSS-SD 0.093
Non-Emirati | 306 | 12.74 4.539
Emirati 207 | 21.18 7.944

UPDRS-IIT 0.679
Non-Emirati | 306 | 20.77 7.667
Emirati 207 | 52.35 | 13.402

PDQ-8 0.398
Non-Emirati | 306 | 51.30 | 12.807
Emirati 88 |29.95 |10.019

IIEF 0.164

Non-Emirati | 229 | 31.59 | 10.930

Emirati 119 | 1491 3.462

FSFI 0.458
Non-Emirati | 76 | 14.41 4.278
Emirati 207 | 1249 | 2214

HADS-A <0.001*
Non-Emirati | 306 | 11.76 2.230
Emirati 207 | 10.06 2.117

HADS-D 0.003*

Non-Emirati | 306 | 10.72 2.017

Table 5. Ethnicity group differences in clinical assessment scores. *p < 0.05, statistically significant. NMSS SD
nonmotor symptoms sexual dysfunction domain 8; DD disease duration; UPDRS-III Unified Parkinson’s disease
rating scale part 3; 1IEF international index of erectile function; FSFI female sexual function index; PDQ-8

Parkinson’s disease questionnaire 8-items; HADS hospital anxiety and depression scale; A anxiety; D depression.

groups, whereby the non-Emirati group had higher NMSS-SD scores than the Emirati group, but this was not
statistically significant U=344,389.000, z=1.679, p=0.093,. However, the mean HADS-A was significantly
higher in the Emirati group compared to the non-Emirati group (HADS-A U=26,183.000, z=-3.457,p <0.001),
whilst Non-Emirati had significantly higher mean HADS-D (U= 36,296.000, z=3.005, p=0.003) the mean
results of other clinical assessment scores, UPDRS-III, PDQ-8, IIEF, and FSFI, were not statistically significant
between the two ethnic groups (Table 5).

NMS scale sexual dysfunction domain variability

A Mann-Whitney U test determined there were no statistically significant differences in the median NMSS-
SD scores between gender (U=28,745, z=-1.411, p=0.158) and ethnicity (U=34,389, z=1.679, p=0.093).
However, median NMSS-SD scores were higher, with longer disease duration equal to or more than 6 years
(U=33,834, z=3.945, p<0.001) (Table 6).

A Kruskal-Wallis H test was run to determine whether NMSS-SD scores differed between the participants’
HY stage, PD motor subtype, and age (Table 6). Participants were grouped into three possible groups of HY
stages (HY stage [mild] 1-1.5, [moderate] 2-2.5, and [severe] 3-3.5); there were no participants with HY stage
4 or above. There was a statistically significant difference between all three groups in their median NMSS-
SD scores, with the scores being higher with more severe HY stages (H (2)=33.185, p <0.001). There was no
statistically significant difference between mean NMSS-SD scores and the three types of PD motor subtypes
(AKD, TD, and Mixed subtype) (H (2) =2.105, p=0.349). There was a statistically significant difference in mean
NMSS-SD scores between age quartiles, whereby the NMSS-SD score increases with age, with the highest mean
score (13.66) observed in the 67 and over age group. This group had the highest mean score and a relatively low
SD (4.16), indicating a consistent trend in this category. There is a clear difference between age groups, driven
mainly by the older age group (H (2)=12.438, p <0.006) (Fig. 2).

Association of NMSS-SD scores

Spearman’s rank correlation coeflicient was applied to find any association between NMSS-SD scores and
variables, including age, disease duration, and clinical tools (Table 7). NMSS-SD scores have a moderate positive
correlation with IIEF (r,=0.356, p<0.01) and FSFI (r,=0.329, p<0.01) scores. However, a weak positive
correlation exists between NMSS-SD scores and UPDRS-III, PDQ8, age, and HY stages. The association with
NMSS-SD scores, when grouped by gender, was like the total sample; however, the association of NMSS-SD
scores with PDQ-8 was higher in women than in men. Association with NMSS-SD scores when groups by age
limit of 60 yielded a higher correlation coefficient between NMSS-SD and FSFI in younger PD patients (r,=0.42,
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N |[Mean |SD | Min | Max | p

Men 318 | 12.71 [4.36 |2 24

Gender 0.158*
Women 195 | 12.01 |3.93 |2 20
Emirati 207 | 12.01 |3.65 |4 20

Ethnicity 0.093*
Non-Emirati | 306 | 12.74 | 4.54 |2 24
<5 years 357 | 11.92 | 4.21 |2 24

DD <0.0017
> 6 years 156 | 13.64 | 4.00 | 4 20
1&1.5 87 |10.69 |4.41 |2 20

HY stage 2&25 306 | 12.36 [ 3.97 |2 24 <0.001°
3&3.5 120 | 13.95 |4.18 |2 20
AKD 253 | 12.57 [4.37 |2 20

PD Subtype | TD 138 [ 1193 370 |4 |20 |0.349
Mixed 122 | 12.79 | 442 |2 24
<56 164 | 11.85 | 4.26 |2 24
57-60 119 | 12.22 | 4.29 |2 20

Age (range) 0.006°
61-66 107 | 12.21 |3.89 |2 20
>67 123 | 13.66 | 4.16 |4 20

Table 6. NMSS-SD scores by variables of interest. ®Mann-Whitney U test; bKruskal-Wallis H test, statistical
significance defined as p <0.001. NMSS-SD nonmotor symptoms sexual dysfunction domain 8; DD disease
duration, N number; SD standard deviation; Min minimum; Max maximum.

16

Y
w
©
o
-
w
D
(&2}

267 I

12.

~N

9

—
it
N
IN

2.21

o
©

-
o

11.

1.93
[a]
-

Gender Ethnicity DD* HY stage* PD Subtype Age (range)*

12
10

mean NMSS SD score
o N b O
Men I D
Women I >
Emirati I D
Non-Emirati [N
sSyears I
N
26years II—
b
o
1&1.5 I
©
2&2.5 I
(o2}
3&3.5 I
AKD I—
~N
Mixed [
<56 I
[}
57-60 IEEE——— "
N

Fig. 2. Mean NMSS-SD scores by variables of interest. *p <0.001 (Mann-Whitney U test and Kruskal-Wallis
H test). NMSS-SD nonmotor symptoms sexual dysfunction domain 8; DD disease duration, AKD akinetic
dominant subtype; TD tremor dominant subtype.

p<0.01). For older PD patients, the NMSS-SD correlation was higher with disease duration (r,=0.30, p<0.01)
and ITEF scale scores (r,=0.36, p<0.01).

Multivariate linear regression analysis

A multiple regression was run to predict NMSS-SD scores from UPDRS-III, age, and HADS-A scores. The
multiple regression model statistically significantly predicted NMSS-SD scores, F (3, 509) =12.693, p<0.001,
adj. R?=0.064. All three variables added statistically significantly to the prediction of NMSS-SD scores, p <0.05
(Table 8). A further analysis was run with disease duration and UPDRS-III scores, which showed statistically
significant predictive value for NMSS-SD scores, F (2, 510)=21.062, p<0.001, adj. R2=0.073 (Table 9).
Therefore, the main determinants of NMSS-SD scores for the total sample are age, UPDRS-III scores, and
HADS-A. However, with the inclusion of disease duration in the models, age and HADS-A variables are not
significant.
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NMSS-SD total sample | NMSS-SD men | NMSS-SD women | NMSS-SD <60 ages | NMSS-SD > 61 ages
Age 0.14* 0.14* 0.09 0.03 0.21*
DD 0.21* 0.22% 0.18" 0.12 0.30%
UPDRS-3 0.18* 0.16* 0.21* 0.10 0.26*
IIEF Male 0.36° 0.36% - 0.34* 0.36°
FSFI Female | 0.33* - 0.33? 0.42% 0.12
PDQ-8 0.11° 0.05 0.21* 0.14° 0.07
HADS-A 0.01 0.00 0.04 0.18% 0.09
HADS-D 0.08 0.11° 0.00 0.09 0.21%

Table 7. Spearman correlation coefficient analysis of NMSS-SD scores. p < 0.05; *p < 0.01. NMSS SD
nonmotor symptoms sexual dysfunction domain 8; DD disease duration; UPDRS-III Unified Parkinson’s disease
rating scale part 3; I1EF international index of erectile function; FSFI female sexual function index; PDQ-8
Parkinson’s disease questionnaire 8-items; HADS hospital anxiety and depression scale; A anxiety; D depression.

95% CI for B
NMSS-SD | B LL UL SEB |t Sig R? AR?
Constant 1.938 | -2.616 | 6.493
UPDRS-III | 0.105 | 0.058 | 0.152 | 0.194 | 4.412 | <0.001
Age 0.091 | 0.040 |0.142 | 0.176 | 3.528 | <0.001
HADS-A 0.235 | 0.054 | 0.416 | 0.125 | 2.547 | 0.011

0.070 0.064 (p <0.001)

Table 8. Multiple regression results for NMSS-SD, model 1. B=unstandardised regression coefficient;
CI=confidence interval; LL =lower limits; UL =upper limits; SE B=standard error of the coefficient;
sig = statistically significant p < 0.05; R2=R square; AR?=adjusted R square. NMSS-SD =nonmotor
symptoms scale sexual dysfunction domain; UPDRS-III = unified Parkinson’s disease rating scale part 3;
HADS-A =hospital anxiety and depression scale anxiety.

95% CI for B
NMSS-SD | B LL UL SEB |t Sig R? AR?
Constant | 9.000 | 7.876 | 10.13
DD 0.385 | 0.203 | 0.567 | 0.189 | 4.154 | <0.001 0.076 0.073 (p<0.001)
HIPDRS_ 0.079 | 0.030 | 0.127 | 0.146 | 3.199 | 0.001

Table 9. Multiple regression results for NMSS-SD, model 2. B=unstandardised regression coeflicient;
CI=confidence interval; LL =lower limits; UL =upper limits; SE B=standard error of the coefficient;

sig = statistically significant p <0.05; R*=R square; AR?>=adjusted R square. DD = disease duration; NMSS-
SD =nonmotor symptoms scale sexual dysfunction domain; UPDRS-III = unified Parkinson’s disease rating
scale part 3.

A further analysis was performed to explore the ability to predict NMSS-SD scores of men with PD in the
cohort from IIEFE, disease duration, UPDRS-III, and ethnicity groups. The variables were statistically significant
in predicting NMSS-SD scores for the men cohort, F (4, 312)=20.368, p <0.001, adj. R?=0.197 (Table 10).
Lastly, the variables of FSFI score, UPDRS-III score, and disease duration were analysed for the women cohort,
reporting these variables to be statistically significant in predicting NMSS-SD scores for the women cohort, F (3,
191) = 13.401, p <0.001, adj. R*=0.161 (Table 11).

Descriptive analysis against age and gender

There were statistically significant differences between men and women in their PDQ-8, HADS-A, and HADS-D
scores, whereby men had higher scores for PDQ-8 and HADS-D, whilst women had higher scores for HADS-A.
Additionally, the data finds UPDRS-III scores, NMSS-SD and HADS-D scores to be significantly higher in the
older PD patients, whilst HADS-A were significantly higher in younger patients (Table 12). The IIEF scores
showed no significant difference between age groups (p =0.172), and there were no gender comparisons available
for the measure. Similarly, FSFI did not show a significant difference between age groups (p=0.809).
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95% CI for B
NMSS-SD | B LL UL SEB |t Sig R? AR?
Constant 4.480 | 2.572 | 6.389
IIEF 0.140 | 0.100 | 0.181 | 0.344 | 6.759 | <0.001
DD 0.345 | 0.124 | 0.566 | 0.166 | 3.070 | 0.002 0.207 0.197 (p<0.001)
UPDRS-III | 0.068 | 0.008 | 0.128 | 0.121 | 2.238 | 0.026
Ethnicity 1.109 | 0.133 | 2.089 | 0.114 | 2.235 | 0.026

Table 10. Multiple regression results for NMSS-SD in the Male cohort. B=unstandardised regression
coefficient; CI = confidence interval; LL =lower limits; UL =upper limits; SE B=standard error of the
coeflicient; sig = statistically significant p <0.05; R*=R square; AR*=adjusted R square. NMSS-SD =nonmotor
symptoms scale sexual dysfunction domain; UPDRS-III = unified Parkinson’s disease rating scale part 3.

95% CI for B
NMSS-SD | B IL |UL |SEB |t Sig R? AR?
Constant | 4.401 | 1.959 | 6.844
FSFI 0.317 | 0.181 | 0.452 | 0.452 | 4.609 | <0.001
N 0.174 0.161 (p<0.001)
HIPDRS 0.079 | 0.007 | 0.150 | 0.150 | 2.175 | 0.031 P
DD 0.289 | 0.014 | 0.564 | 0.564 | 2.070 | 0.040

Table 11. Multiple regression results for NMSS-SD in the Female cohort. B=unstandardised regression
coefficient; CI = confidence interval; LL =lower limits; UL =upper limits; SE B=standard error of the
coeflicient; sig = statistically significant p <0.05; R?=R square; AR*=adjusted R square. NMSS-SD = nonmotor
symptoms scale sexual dysfunction domain; UPDRS-IIT = unified Parkinson’s disease rating scale part 3.

Men ‘Women <60 >61
Mean | SD Mean | SD | p-value* | Mean | SD Mean | SD | p-value*
gf DRS- 12094 | 7.82 2094 | 772 | 0960 |20.04 | 754 [2205 | 7.93 | 0002
NMSS-SD |12.71 | 436 |12.01 | 394 | 0.158 |1201 | 4.27 [12.99 | 4.09 | 0.017
IIEF - - - - - 30.47 | 10.87 | 3170 |10.54 | 0.172
ESFI - - - - - 1466 | 3.80 [14.84 | 3.81 | 0.809
PDQ-8  [5279 |12.17 |49.97 |14.22 | 0.039 |51.34 [13.31 [52.18 |12.73 | 0.448
HADS-A |11.80 | 230 | 1247 | 211 | 0.001 |12.86 | 191 | 11.07 | 2.25 | <0.001
HADS-D |10.68 | 2.14 | 1007 | 1.92 | <0.001 | 9.75 | 1.94 | 11.31 | 193 | <0.001
Table 12. Gender and age analysis for differences in clinical assessments. *Mann-Whitney U test. NMSS-

SD =nonmotor symptoms scale sexual dysfunction domain; UPDRS-III = unified Parkinson’s disease rating
scale part 3; HADS-A =hospital anxiety and depression scale anxiety.

Discussion
This extensive survey of Emirati and non-Emirati PD patients attending a specialised UAE PD clinic shows the
following key results:

« NMSS SD domain can identify and signpost patients with SD in PD and underscores the need for using vali-
dated tools such as NMSS in clinical practice where possible

o Mean NMSS-SD scores were higher in the non-Emirati group than in the Emirati group.

o There were no statistically significant differences in the median NMSS-SD scores between gender and ethnic-
ity. Still, median NMSS-SD scores were higher, with longer disease duration equal to or more than 6 years.

o NMSS-SD scores were higher in patients with more severe HY stages, and the NMSS-SD score was higher in
older patients.

o NMSS-SD scores associated with PDQ-8 were higher in women than in men.

o UPDRS-III, age, and HADS-A scores were statistically significant in predicted NMSS-SD scores.

SD is a common under-recognised and under-reported significant NMS which has a great impact on PD patients
QoL7*. The lack of discussion around SD between clinicians and patients leads to this important NMS going
unexplored®. Ethnicity poses a further problem, with cultural differences stigmatising the discussions and
making the assessment and treatment of SD difficult. Other key elements impacting the evaluation of SD include
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the pathophysiology of SD, whereby PD patients are often more likely to experience SD with increasing age
for both genders®®. Furthermore, SD pathophysiology is complex, with multiple mechanisms being involved,
ranging from autonomic dysfunction, dopaminergic deficiency and medication side effects'®. The EmPark-SD
project adds to the much-needed data on SD in different ethnic groups of PD patients, emphasising the ability to
incorporate SD assessment in clinical practice.

The EmPark-SD encompasses the inclusion of patients from the Middle East, such as the UAE, whereby much
of the socioeconomic, gender, and cultural factors which can impact SD assessment are imposed. The Emirati
cohort of PD patients was found to be younger and had more women than the non-Emirati cohort. Our results
show that non-Emiratis have higher NMSS-SD scores than Emiratis, but this was not statistically significant.
This could be because SD may be underreported in our Emirati cohort for both men and women; this is likely
due to the culturally sensitive nature of SD. Given SD is often associated with ED, much of the SD which women
can face is frequently overlooked. Additionally, young PD patients find SD to be an essential aspect of their QoL,
and not evaluating SD in PD patients fails their care and falls short of providing a holistic approach®-%°. Previous
studies have confirmed that SD within the PD population is more common and significantly impacts QoL than
healthy controls”>*.

Our study shows that SD assessment readily applies to clinical practice using the validated NMSS, which
incorporates SD questions (domain 8). Our study confirms that NMSS-SD scores correlate with IIEF and
FSFI. As such, simply adding NMSS to clinical practice allows for SD assessment in two easy, quick questions.
Clinicians may avoid or feel uncomfortable assessing SD. However, PD patients report SD assessment to be core
to their QoL and often would use the opportunity to discuss with a clinician their symptoms if given the option.
Our regression analysis suggests the main determinants of NMSS-SD to be age, UPDRS-III, and HADS-A.

Previous studies have reported SD as a significant problem with increasing disease duration and age
SD is often under-recognised in the older population, yet it significantly impacts QoL and psychological well-
being. Lindau et al. (2007) show in their cohort that older patients rated their health as poor and were less likely
to be sexually active!!. Our study with evidence of NMSS-SD scores significantly higher in older patients and
increased disease duration. We show that NMSS-SD and FSFI had a higher correlation in younger PD patients,
whilst, in older patients, NMSS-SD was associated with longer disease duration and higher IIEF scores. This is
not surprising as disease duration and SD burden have been described previously**2, but more interesting is that
our study provides a new insight into the impact of SD on younger patients.

Gender has been proposed to play a crucial part in SD, whereby women often underreport SD than men*’.
This becomes a great challenge as our study shows women to have slightly higher NMSS-SD scores than men.
Women also had higher PDQ-8 scores than men in our overall cohort, suggesting that SD may have a more
significant impact on women’s QoL than previously reported. Women in our study were found to have higher
HADS-A scores, whilst men were found to have higher HADS-D and PDQ-8 scores. The association of NMS
burden on PD QoL and disease severity has been well described”*>. Given the impact of mood on general QoL
as assessed by the PDQ-8, the emergence of SD may be affecting worsening mood symptoms, anxiety for women
and depression for men.

PD severity has been shown to correlate with SD in PD patients. Our study complements previous studies
finding that NMSS-SD scores are higher in more severe HY stages and higher UPDRS-III scores. There is an
important point to consider: better motor control of PD symptomology may help manage SD symptoms better.
Our study also explored PD motor subtypes; our cohort had higher AKD subtypes. Previously, the Postural
Gait and Instability Dominant (PIGD) subtype have been described as having severe motor symptoms with
higher NMS burden, with SD being a common problem®. Our study did not have any patients identified as
PIGD subtype, and our study had no patients HY stage greater than 3.5. As such, there is space to explore
the correlation of motor subtypes and SD in a great PD population group. Further evaluation of the impact of
treatment on SD is required to appreciate the potential side effects of anti-PD drugs but also the potential benefit
of better motor control.

SD has yet to be extensively investigated in various cultures and a culturally bespoke manner. To date, there
have been no studies published highlighting PD-related SD in the Middle East. We present the first UAE-based
analysis of the ongoing EmPark-SD study, focusing on SD in the Middle East PD population. Our study adds to
existing data showing a difference in SD for gender and ethnicity. The Middle East PD population is growing and
provides an opportunity to ensure the integration of SD assessment in clinical practice as a standard format for
care. Our study shows that the NMSS is a valid and valuable tool for effectively evaluating SD in clinical practice.

Our study, the first analysis of the EmPark-SD project, has some limitations. The assessments fall short of
evaluating the type of SD and particular SD symptoms experienced by the different ethnic groups and genders.
FSFI and IIEF scales both assess patients with a partner and having regular intercourse four weeks before the
completion of scales; as such, this fails to capture those without partners and non-sexually active. Our study
would be enhanced by including the concerns and experiences of the patient’s partner, contributing to the overall
understanding of how SD impacts PD relationships. Lastly, our data does not include the patient’s socioeconomic
status, total NMS scale scores, and details of treatments. This should be included in future EmPark-SD study
data set reports. Despite these limitations, our study adds to the field of PD to understand the importance of SD
assessment and its impact on our PD patients.

This first dataset analysis of the UAE EmPark-SD project outlines that Emirati PD patients have more women
and younger patients. The Emirati cohort likely has underreported SD compared to non-Emirati patients.
Our data shows a higher rate of SD associated with higher disease severity, NMS burden, and older patients.
Furthermore, we find the NMSS a useful clinical tool, with domain 8 assessing SD with two questions, which can
apply to clinical practice in assessing SD in PD patients.
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Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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