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Abstract

Objective: To characterize clinical aspects of Idiopathic Parkinson’s disease from a movement disorders
consultation in University Hospital of Rabat.

Methods: Retrospective review of medical records of 117 patients with diagnosis of Idiopathic Parkinson’s disease
seen in our outpatient clinic from 2006 to 2011.

Results: Mean age was 64 ± 10 years with predominance of men (61.5%). Mean age at disease onset was 57 ±
11 years. Early onset Parkinson’s Disease was recorded in 12.8%. The median duration of disease was 5 years. Initial
symptom appeared on the right side in 56.5%. Tremor presentation was the most frequent (40.2%). Symptom
severity was mild to moderate in 80% of cases (UPDRS < 30). Forty four per cent of patients were receiving both
Dopamine Agonists and Levodopa and in 69% of cases Levodopa was introduced within the first year following
onset. The mean Levodopa Equivalent Doses (LED) was 667 ± 446 mg/day. Motor complications were found in 42%
with motor fluctuations in 28.7% and 2dyskinesias in 26.7%. Non motor complications are represented mainly by
autonomic disorders (44%). There were no differences in the clinical presentation related to the age at onset. Age
of onset < 45 and LED > 600 mg are identified as risk factors for motor fluctuations whereas duration of Levodopa
treatment is a risk factor of dyskinesias.

Conclusion: Our patients are younger compared to most series with high prevalence of early onset forms. In the
majority of cases, Levodopa was introduced within the first year following onset which expose patients to
dyskinesias early in the course of the disease.
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Introduction
Parkinson’s disease (PD) is the second most common neu-
rodegenerative disorder. In general population, its preva-
lence varies between 18 and 234 cases/100000 people [1].
The mean age of onset is 58 to 62 years and early onset

PD, before 40 years, is rare (< 10%) [2]. Symptoms of PD
are due to a progressive loss of nigral neurons causing stri-
atal dopaminergic denervation. The advent of levodopa
therapy has improved the quality of care but the evolution
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is characterized by motor complications in 75-80% of
cases after 5 years, they are represented mainly by dyski-
nesias and motor fluctuations [3,4]. In addition, the
health-related quality of life of PD patients is related not
only to their motor disability, but also to their non-motor
symptoms of depression, sleep disturbance, bladder and
sexual dysfunction.
To our knowledge, there are no studies reporting epi-

demiological and clinical features of PD in Morocco.
Our study tries to give an overview of the clinical pres-
entation and management of Idiopathic Parkinson’s dis-
ease in Moroccan people, from a movement disorders
consultation in Ibn Sina University Hospital of Rabat.
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Methods
Our series is a study of medical records of 117 patients
with diagnosis of Idiopathic Parkinson’s disease consecu-
tively seen in our outpatient clinic from January 2006 to
January 2011. The patients recruited are representative
of Moroccan population as the university hospital of
Rabat is the first one in Morocco and patients are
mainly from the north-west of the country. The patients
were recruited based on the Queen Square Brain Bank
Clinical Criteria at clinical assessment [5]. They were ex-
amined by the same neurologist. Their clinical records
were analyzed, with a farm which specifies the demo-
graphic characteristics (age, gender, age of onset, duration
of the disease), clinical features (laterality of symptoms,
predominant feature: Tremulous or akinetic-rigid or
mixed, disease severity assessed by UPDRS motor score
(Unified Parkinson’s Disease Rating Scale) and Hoehn
and Yahr score [6], motor complications (fluctuation,
dyskinesia, freezing) and non-motor complications (dysau-
tonomic troubles, sleep disorders, depression, cognitive
disturbance, hallucination, delirium), treatment regimen
(Levodopa treatment, dopaminergic agonist treatment,
Levodopa-agonist combination, anticholinergic treat-
ment), mean Levodopa Equivalent Doses (LED) which ex-
presses different doses of anti-parkinsonian medications
on a single scale calculated using Deuschl et al.’s method
[7], delay of Levodopa introduction and duration of L-
dopa treatment.
Table 1 Fluctuations associated factors

Independant variables n (%)
Univaria

OR CI 9

Age of onset

> 65 years 2 (7,1) 1

< 45 years 11 (73,3) 35,7 5,6 -

45-54 years 11 (40,7) 8,90 1,75

55- 65 years 8 (19,0) 3,05 0,5 -

Gender

Men 22 (31,0)

Women 11 (25,0) 0,70 0,31

Disease duration* 5 [3;9] 1,10 1,01 –

Treatment

Dopaminergic agonists 2 (10,5) 1

Levodopa 7 (17,1) 1,70 0,3 –

DA + levodopa 24 (50,0) 8,50 1,7 –

LED

≤ 600 mg/day 7 (11,5)

> 600 mg/day 26 (55,3) 9,55 3,6-

L-dopa treatment duration* 5 [3;9] 0,90 0,96

*median and quartiles ; n (%) : number (percentage) ;OR : odds-ratio; CI: confidence in
Statistical analysis
Categorical variables were expressed as effectifs and per-
centages and continuous variables were expressed as
means ± SD or median (interquartile range). The 95% con-
fidence intervals (CIs) were estimated. To study risk fac-
tors, univariate analyses were first performed using simple
logistic regression. Variables with p < 0.20 in the univariate
analysis were tested in the multivariate analysis. Adjusted
odds ratios (OR) and their 95% CIs were derived. A p
value of 0.05 or less was considered to be statistically sig-
nificant. Data were analyzed using the statistical soft-ware
SPSS version 13.0.

Results
Demographic characteristics
Mean age of patients was 64 ± 10 years (range 29–85)
with masculine predominance (61.5%) and a sex ratio of
M/F = 1.6. Mean age of disease onset was 57.5 ± 11
(range 28–80) years and 13.2% of patients presented an
early onset PD with onset before 45 years. Median of
disease duration was 5 years (range 3–9).

Clinical presentation
Initial symptoms’ side onset was right in 56.5% (65) of pa-
tients, left in 31.3% (36) and bilateral but asymmetrical in
12.2% (14). The predominant phenotype was tremulous in
40.2% (47) of patients, akineto-rigid in 28.2% (33) and
mixed in 31.6% (37). Mean motor UPDRS score was
te analysis Multivariate analysis

5% p OR CI 95% P

224 <0,001 40 3,9- 410 0,002

- 45 0,008 5,80 0,92 - 37 0,06

15,6 0,17 2,10 0,36-13,1 0,39

- 1,73 0,49

1,21 0,019 0,90 0,98-1,008 0,63

9,3 0,5 0,17 0,01- 2.36 0,18

40,8 <0,001 2,10 0,63- 7,3 0,22

25,3 <0,001 3,94 1,1- 13,9 0,03

- 1,1 0,32

terval; LED : levodopa equivalent dose.



Table 2 Dyskinesias associated factors

Independant variables n (%)
Univariate analysis Multivariate analysis

OR CI 95% p OR CI 95% p

Age of onset

> 65 years 4 (13,8) 1

< 45 years 8 (53,3) 7,1 1,65 – 30,8 0,008

45-54 years 8 (29,6) 2,6 0,68 - 10 0,15

55- 65 years 11 (26,2) 2,2 0,62 – 7,8 0,21

Gender

Men 22 (30,6)

Women 9 (20,5) 0,58 0,24 - 1,42 0,2

Disease duration* 5 [3;9] 1,1 1,02 - 1,22 0,013

Hoehn and Yahr score

≤ 2 5 (20,0) 1

> 2 20 (26,7) 1,4 0,49 - 4,39 0,5

Treatment

Dopaminergic agonists 2 (10,5) 1 1

Levodopa 9 (22,0) 0,41 0,08 - 2,15 0,29 0,4 0,15 -1,06 0,06

DA + levodopa 20 (41,7) 2,5 0,99 - 6,47 0,051 0,14 0,01-1,28 0,08

LED

≤ 600 mg/day 11 (17,5) 1

> 600 mg/day 20 (42,6) 3,5 1,46- 8,36 0,005

L-dopa treatment duration* 5 [3 ;9] 1,01 1,002 - 1,01 0,014

≤5 years 60 (59,4)

>5 years 41 (40,6) 3,27 1,34- 7,95 0,009

Délai de début de L-dopa

>3 months 5 (15,6) 1

≤ 3 months 25 (35,7) 2, 9 1,02- 17,0 0,045 3,2 1,07-9,71 0,03

*median and quartiles ; n (%): number (percentage); OR : odds-ratio; CI: confidence interval; LED: levodopa equivalent dose.
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20.5+/−14.5 (0–75). Symptom severity, as measured by the
UPDRS score, was mild to moderate in 80% (UPDRS <30)
and mean Hoehn and Yahr score was 1.77+/−0.7 (1–3).
There were no differences in the clinical presentation

related to the age at onset.
Treatment
Forty four per cent (48) of patients were receiving both
dopamine agonists and Levodopa whereas 37.7% (41) re-
ceived only Levodopa and 18.3% (20) received only
dopaminergic agonists.
Anticholinergic drugs were used in 22.3% (26) of

patients. The delay of levodopa treatment was 11.6 months
(0–120) and 68% (74) of patients received L-dopa as first
treatment with mean duration of exposition of 5 years (3–
9). In 69% of cases, Levodopa was introduced within the
first year following onset. The mean Levodopa Equivalent
Doses (LED) was 66 ± 446 mg/day (0–2212).
Motor complications
Motor complications were found in 42% (48) of our pa-
tients. Motor fluctuations appeared in 28.7% (33) of pa-
tients after 3.7 years of disease duration, dyskinesias in
26.7% (31) after 5.5 years of evolution, freezing in 17.2%
(20) and falls in 4.3% (5) of patients.

Motor fluctuations
On univariate analysis, age of onset <45 years (p < 0,001;
OR = 35,7; IC = [5,6-224]), duration of the disease (p =
0.019; OR = 1.1; IC = [1.01-1.21], LED >600 mg/j (p <
0.001; OR = 9.55; IC = [3.6-25.3]) and association of levo-
dopa and dopaminergic agonists ( p < 0.001; OR = 8.5; IC =
[1.7-40.8]) are the factors associated to the occurrence
of motor fluctuations. However, on multivariate analysis,
only age of onset and LED were associated to fluctuations.
Patients with age of onset <45 develop fluctuations 40
times more comparing to an age > 65 (p = 0.002, OR = 40,
IC [3.9- 410]) and motor fluctuations were 4 times more
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frequent in patients with LED > 600 mg (p = 0.03; IC [1.1-
13.9]) (Table 1).

Dyskinesias
On univariate analysis, age of onset <45 years (p = 0.008;
OR = 7.1; IC à 95% = [1.65-30.8]), duration of the disease
(p = 0.013; OR = 1.1; IC = [1.02-1.22]), LED > 600 mg/j (p =
0.005; OR = 3.5; IC = [1.46-8.36]), exposition to levodopa
duration >5 years (p = 0.009; OR = 3.2; IC = [1.34-7.95]) and
delay of levodopa treatment ≤ 3 months (p = 0.04; OR = 2.9;
IC = [1.02-17]) were the factors associated to occurrence of
dyskinesias. However, considering the same treatment regi-
men, only early introduction of levodopa increases the risk
of dyskinesias by 3.2 with p = 0.03 on multivariate analysis
using descending method (Table 2).

Freezing
Freezing is correlated to duration of Levodopa therapy (p =
0.008, OR = 1.01, IC = [1.003-1.02]) and LED >600 mg (p =
0.002). On multivariate analysis, only LED >600 mg is
highly associated to freezing (p = 0.006; OR = 4.8; IC = [1.5-
14.9]) (Table 3).

Non motor complications
Non motor complications consist mostly in dysautonomic
troubles in 44% (51) of cases and sleep disorders in 18.1%
(21). Depressive symptoms were found in 12% (14) of
cases, cognitive disturbance in 11.2% (13), hallucinations
in 8.5% (10) and delirium in 2.6% (3) of patients.
Table 3 Freezing associated factors

Independant variables n (%)
Univari

OR C

Age of onset

> 65 years 4 (14,3) 1

< 45 years 5 (33,3) 3 0,6

45-54 years 5 (17,9) 1,3 0,

55- 65 years 6 (14,3) 1 0,

Gender - 0,35 0,1

Disease duration* 5 [3;9] 1,1 1,0

Dysautonomic troubles 13 (26,0) 1,5 0,7

Cognitive troubles 4 (30,8) 2,3 0,6

L-dopa treatment duration* 5 [3;9] 1,01 1,0

LED (mg) ** 667 ± 446 1,001 1,00

≤ 600 mg 5 (7,8) 1

> 600 mg 15(32,6) 0,17 0,0

Treatment

Dopaminergic agonists 0 1

Levodopa 9 (22,0) 0,92 0,3

DA + levodopa 11 (23,4) 0

*median and quartiles ;**mean and standard deviation; OR: odds-ratio; CI: confidence
There was no association between duration of the dis-
ease and dysautonomic troubles (p = 0.9) nor sleep distur-
bances (p = 0.3). Furthermore, there was no association
between hallucinations and LED, medication type, dur-
ation of evolution, depression or cognitive troubles.

Gender phenotype
There were no gender differences in clinical characteris-
tics, demographic features and complications, while
there is a difference regarding the Hoehn and Yahr
score (≤ 2 in 87.8% of women vs. 65% in men, p = 0.01)
(Table 4).

Discussion
This study allowed us to identify some specific features
of PD in Moroccan patients.
In fact, our patients were younger compared to other

series, 57.5 ± 11 years old versus 61.3 ± 10.9 years old for
Lopez et al. [8] and 67 ± 11.6 years old for Yust-Katz
and al [9]. This difference may be explained by high
prevalence of early onset PD in our series that suppose a
specific genetic profile in our population.
The men predominance is similar to other series

[10,8,11,12]. These findings could suggest a clinical dif-
ference between men and women but it hasn’t been in-
vestigated in Parkinson’s disease series.
Tremulous phenotype is the most frequent without age

intercession as reported by Eun Joo Chung et al. [2]. How-
ever, Wickremaratchi et al. [10], reported an increasing of
ate analysis Multivariate analysis

I 95% p OR CI 95% p

6- 13,5 0,15

31- 5,4 0,71

25- 3,9 1,00

0- 1,10 0,078

3- 1,26 0,009 1 0,99-1,01 0,07

8- 2,90 0,22

5- 8,70 0,18

03- 1,02 0,008 1 1,1-11,8 0,06

0- 1,002 0,02

5- 0,50 0,002 4.8 1,56-14,9 0,006

3- 2,50 0,87

0,71

interval; LED: levodopa equivalent dose.



Table 4 Gender phenotype

Characteristics Gender P

Men Women

Age of onset* 0,32

< 45 years 12 (80,0) 3 (20,0)

45 to 54 years 17 (60,0) 11 (39,3)

55 to 65 years 27 (64,3) 15 (35,7)

> 65 years 15 (51,7) 14 (48,3)

Predominant feature*

Tremulous 28 (38,9) 19 (42,2) 0,50

Akineto-rigid 23 (31,9) 10 (22,2)

Mixed 21 (29,2) 16 (35,6)

Side onset *

Right 41 (58,6) 24 (53,3) 0,41

Left 19 (27,1) 17 (37,8)

Bilateral 10 (14,3) 4 (8,9)

Hohn and Yahr score*

≤ 2 39 (65,0) 36 (87,8) 0,01

>2 21 (35,0) 5 (12,2)

UPDRS score ** 21,5 ± 16 19,1 ± 12,6 0,44

Disease duration** 6,99 ± 4,73 6.28 ± 4,31 0,42

Motor fluctuations* 22 (31,0) 11 (25,0) 0,49

Dyskinesias* 22 (30,6) 9 (20,5) 0,23

Freezing* 16 (22,2) 4 (9,1) 0,07

Hallucinations* 9 (12,5) 1 (2,2) 0,08

Dysautonomic troubles* 35 (48,6) 16 (36,4) 0,21

Depression* 9 (12,5) 5 (11,4) 0,85

Cognitive troubles* 8 (11,1) 5 (11,4) 0,96

*number (percentage) ;**mean ± standard deviation.
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tremulous phenotypes with age. In fact, studies are discord-
ant concerning the influence of age on the clinical subtype.
The predominance of symptoms on the right side has

been noted in our patients and in other series [9]. Schlo-
mit et al. have reported in their series of 307 patients the
asymmetry of symptoms and their predominance on the
dominant side [9]. Many hypothesis have been proposed
to explain this asymmetry such as genetic predisposition,
inborn variation of dopaminergic neurons number in one
side, environmental, metabolic or toxic factors [13,14].
Most of our patients (69%) received levodopa as initial

treatment. The lack of agonists in Morroco, as only piribe-
dil is available, may explain the initial LevoDopa treatment
or its early use when piribedil becomes insufficient in con-
trolling symptoms.
Our patients have moderate handicap scores (Hoehn

and Yahr ≤2, motor UPDRS < 30). This early use of levo-
dopa with high dose may explain the moderate severity
of Hoehn and Yahr score and UPDRS in our patients as
they were assessed while taking their medicine. Indeed,
our mean LED is 1.5 times the one pointed out by Politis
et al. with the same duration of disease [12].
Motor complications are represented by motor fluctu-

ations and dyskinesias. Motor fluctuations occurred
after 3.7 years of evolution. Similar findings were re-
ported by Lopez et al. [8] which could be explained by
the use of levodopa as first line treatment in 69% of pa-
tients. However, duration of levodopa therapy is not a
risk factor for motor fluctuations in our study while
early onset and LED > 600 mg/j were correlated to fluc-
tuations on multivariate analysis.
In other studies, duration of levodopa therapy and se-

verity of the disease (Hoehn and Yahr ≥2) were recog-
nised as risk factors for fluctuations [15].
Concerning dyskinesias, after five years of levodopa

therapy, less than one third of our patients presented
dyskinesias. This has also been reported in other series
in which the prevalence of dyskinesias is 23% [10] while
therapeutic trials data suggest that 40% of patients are
at risk of developing dyskinesias after 4 to 6 years of
levodopa treatment [16]. This difference could be due
to the age of patients in therapeutic trials, the treatment
regimen and the scores used to identify dyskinesias. In
our series, only inaugural use of Levodopa was a risk
factor of dyskinesias as it multiplied the risk by 3. On
the other hand, early age of onset, LED >600 mg/j and
the duration of disease, typically reported in literature
have not been identified as risk factors on multivariate
analysis [10].
Freezing was rarely found in our patients (17.2%) com-

paring to the literature. In ancient publications, preva-
lence of freezing reached 50% after 5 years of evolution
[17,18], while in recent series it varies between 26 to
32% [19,20]. This decrease in the prevalence of freezing
is most likely due to the use of dopaminergic agonists
that allows lowering the doses of levodopa. In fact, the
doses of levodopa and severity of the disease are the risk
factors of the occurrence of freezing [19,20] and it was
also confirmed in our series as a LED > 600 mg/j was the
only risk factor.
Non motor complications are represented mainly by

dysautonomic troubles (44%) and weren’t correlated to
disease duration which has also been reported by Sandyk
and Awerbuch (1992) [21]. Depression was found only
in 12% of cases, while it has been reported in 40 to 70%
in other series [22,23]. This difference is probably due to
an underestimation of depression in our patients espe-
cially that no depression scale was used in our study but
the special pathology perception in our population can
be another explanation as faith could be a factor of a
better acceptance of illness in our population.
As quoted in results, women have less severe disease.

Miller and al. reported the same findings with more fea-
tures such as a later age of onset, tremulous phenotype
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predominance, much severe dyskinesias and more de-
pression for women [11].
Our results are limited by the retrospective character of

our study and non use of specific scales (especially for non
motor complications). Additionally, the study was led in
one center, even if it’s a specialized one. Yet it’s the first
Moroccan series describing Parkinson disease and surely a
starting point and an experience for other local studies.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
RW and LL participated equally to the work.RW participated in the design of
the study and the acquisition of data, LL and RL draft the manuscript, RK
and RL participated in the acquisition of data, IF and RR performed the
statistical analysis and interpretation of data, AE, BA and YM participated in
the coordination of data, AR gave the final approval of the manuscript. All
authors read and approved the final manuscript.

Author details
1Department of Neurology B and Neurogenetics, Hôpital des Spécialités O.N.
O, 6444 Rabat, Morocco. 2Laboratory of biostatistics, clinical research and
epidemiology, Faculty of medicine and pharmacy of Rabat, Rabat, Morocco.
3Centre de recherche en épidémiologie clinique et essais thérapeutiques
Faculty of medicine and pharmacy of Rabat, Rabat, Morocco. 4Department of
Public Health, Faculty of medicine and pharmacy of Rabat, Rabat, Morocco.
5University Mohamed V Souissi, Angle avenue Allal El Fassi et Mfadel
Cherkaoui, Al Irfane, Rabat, Morocco.

Received: 30 November 2013 Accepted: 27 February 2014
Published: 6 March 2014

References
1. Chrysostome V, Tison F: Epidemiologie des syndromes parkinsoniens:

Maladie de Parkinson, atrophie multi-systématisée et paralysie
supra-nucléaire progressive. Rev Neurol (Paris) 2003, 159(3):343–352.

2. Chung EJ, Ki CS, Lee WY, Kim IS, Kim JY: Clinical features and gene
analysis in Korean patients with early-onset Parkinson disease.
Arch Neurol 2006, 63:1170–1174.

3. Tanner CM: Epidemiology of Parkinson’s Disease. Neurol Clin 1992, 10:317–329.
4. Van Gerpen JA, Kumar N, Bower JH, Weigand S, Ahlskog JE: Levodopa-

associated dyskinesia risk among Parkinson disease patients in Olmstead
County, Minnesota, 1976–1990. Arch Neurol 2006, 63:205–209.

5. Vercueil L: les critères de diagnostic clinique de la maladie de Parkinson
et des syndromes parkinsoniens : revue de la littérature. Rev Neurol (Paris)
2000, 156(S2b):14–22.

6. Goetz CG, Fahn S, Martinez-Martin P, Poewe W, Sampaio C, Stebbins GT,
Stern MB, Tilley BC, Dodel R, Dubois B, Holloway R, Jankovic J, Kulisevsky J,
Lang AE, Lees A, Leurgans S, LeWitt PA, Nyenhuis D, Olanow CW, Rascol O,
Schrag A, Teresi JA, Van Hilten JJ, LaPelle N: Movement Disorder Society-
sponsored revision of the Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS): process, format, and clinimetric testing plan. Mov Disord 2007,
22(1):41–47.

7. Deuschl G, Schade-Brittinger C, Krack P, Volkmann J, Schafer H, Botzel K,
Daniels C, Deutschländer A, Dillmann U, Eisner W, Gruber D, Hamel W, Her-
zog J, Hilker R, Klebe S, Kloss M, Koy J, Krause M, Kupsch A, Lorenz D, Lor-
enzl S, Mehdorn HM, Moringlane JR, Oertel W, Pinsker MO, Reichmann H,
Reuss A, Schneider GH, Schnitzler A, Steude U, Sturm V, Timmermann L,
Tronnier V, Trottenberg T, Wojtecki L, Wolf E, Poewe W, Voges J, German
Parkinson Study Group, Neurostimulation Section: A randomized trial of
deep-brain stimulation for Parkinson’s disease. N Engl J Med 2006,
355(9):896–908. Aug 31.

8. Lopez IC, Ruiz PG, del Pozo SVF: Motor complications in Parkinson’s
Disease: ten year follow-up study. Mov Disord 2010, 25(16):2735–2739.

9. Yust-Katz S, Tesler D, Treves TA, Melamed E, Djaldetti R: Handedness as a
predictor of side of onset of Parkinson’s disease. Parkinsonism Relat Disord
2008, 14:633–635.
10. Wickremaratchi M, Knipe DW, Dwarakanath Sastry BS, Morgan E, Jones A,
Salmon R, Weiser R, Moran M, Davies D, Ebenezer L, Raha S, Robertson NP,
Butler CC, Ben-Shlomo Y, Morris HR: The Motor Phenotype of Parkinson’s
Disease in Relation to Age at Onset. Mov Disord 2011, 26:457–463.

11. Miller IN, Cronin-Golomb A: Gender differences in Parkinson’s disease:
clinical characteristics and cognition. Mov Disord 2010, 25:2695–2703.

12. Politis M, Wu K, Molloy S, Bain GP, Chaudhuri KR, Piccini P: Parkinson’s disease
symptoms: the patient’s perspective. Mov Disord 2010, 25:1646–1651.

13. Djaldetti R, Ziv I, Melamed E: The mystery of motor asymmetry in
Parkinson’s disease. Lancet Neurol 2006, 5(9):796–802.

14. McRitchie DA, Halliday GM, Cartwright H: Quantitative analysis of the
variability of substantia nigra pigmented cell clusters in the human.
Neuroscience 1995, 68:539–551.

15. Hauser RA, McDermott MP, Messing S: Factors associated with the
development of motor fluctuations and dyskinesias in Parkinson disease.
Arch Neurol 2006, 63(12):1756–1760.

16. Ahlskog JE, Muenter MD: Frequency of levodopa-related dyskinesias and
motor fluctuations as estimated from the cumulative literature.
Mov Disord 2001, 16:448–458.

17. Fahn S: The freezing phenomenon in Parkinsonism. Adv Neurol 1995,
67:53–63.

18. Giladi N, McMahon D, Przedborski S, Flaster E, Guillory S, Kostic V, Fahn S:
Motor blocks in Parkinson’s disease. Neurology 1992, 42(2):333–339.

19. Giladi N, McDermott MP, Fahn S, Przedborski S, Jankovic J, Stern M, Tanner
C, Parkinson Study Group: Freezing of gait in PD: prospective assessment
in the DATATOP cohort. Neurology 2001, 56:1712–1721.

20. Giladi N, Treves TA, Simon ES, Shabtai H, Orlov Y, Kandinov B, Paleacu D,
Korczyn AD: Freezing of gait in patients with advanced Parkinson’s
disease. J Neural Transm 2001, 108:53–61.

21. Sandyk R, Awerbuch GI: Dysautonomia in Parkinson’s disease: relationship
to motor disability. Int J Neurosci 1992, 64:23–31.

22. Slaughter JR, Slaughter KA, Nichols D, Holmes SE, Martens MP: Prevalence,
clinical manifestations, etiology, and treatment of depression in
Parkinson’s disease. J Neuropsychiatry Clin Neurosci 2001, 13:187–196.

23. Leentjens AF, Van den Akker M, Metsemakers JF, Lousberg R, Verhey FR:
Higher incidence of depression preceding the onset of Parkinson’s
disease: a register study. Mov Disord 2003, 18:414–418.

doi:10.1186/1755-7682-7-10
Cite this article as: Regragui et al.: Profile of idiopathic parkinson’s
disease in Moroccan patients. International Archives of Medicine 2014 7:10.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Statistical analysis

	Results
	Demographic characteristics
	Clinical presentation
	Treatment
	Motor complications
	Motor fluctuations
	Dyskinesias
	Freezing
	Non motor complications

	Gender phenotype

	Discussion
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


