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Introduction: Depression is one of the most common non-motor symptom of Parkinson’s disease (PD), with an increasing 
prevalence in recent years. It causes significant psychological consequences that affect the disease course, overall quality of life, 
and functioning. The objective of this study was to determine the prevalence of depression in outpatients with Parkinson’s disease 
evaluated in the neurology clinic at tertiary hospital in Mogadishu, Somalia.
Methods: A cross-sectional study was conducted among 50 PD patients without dementia to determine the prevalence of depression 
at the neurology clinic of the Mogadishu Somalia Türkiye Training and Research Hospital between February and November 2022. All 
eligible participants were interviewed by a team of doctors using a structured questionnaire that consisted of sociodemographics and 
clinical characteristics, the Beck Depression Inventory-II (BDI-II) for depression assessment, and the Modified Hoehn and Yahr Scale 
for PD staging.
Results: Of the 50 PD participants, 60% were male and 58% were older than 60 years. 20% of them had a family history of PD and 
HTN as comorbid conditions. The prevalence of depression among the participants was 46% (95% CI 31.8–60.7). Of the patients with 
depression, 22% and 24% had mild and moderate depressive symptoms, respectively. The Mann–Whitney U-test revealed 
a statistically significant association between depression symptoms and the presence of comorbidity (χ2 = 136.50, p<0.01). The 
Kruskal–Wallis test revealed a statistically significant association between depression symptoms and a longer duration of PD (χ2 (2) = 
18.21, p<0.01) and advanced stages of PD (χ2 (2) = 13.74, p<0.01).
Conclusion: This is the first study conducted on patients with PD in Somalia and found that a significant proportion of these patients 
experienced depressive symptoms. We also highlighted that factors such the presence of medical comorbidities, high monthly income, 
advanced PD stage, longer duration of PD, and use of multiple medications for PD were significantly associated with the presence of 
depressive symptoms.
Keywords: Parkinson’s disease, depressive symptoms, non-motor symptoms, Somalia

Introduction
Parkinson’s disease (PD) is the second most frequent progressive neurodegenerative disease of the elderly and is characterized 
by motor symptoms including bradykinesia, shuffling gait, resting tremor, muscle rigidity, and postural instability.1,2 PD is 
uncommon before the age of 50 and affects 1–2 per 1000 individuals at any given time and 1% of people over the age of 60, 
and this prevalence increases to 4% in the highest age groups.3–5 According to a recent review, approximately 6 million people 
were suffering globally from PD in 2015, and this prevalence is predicted to rise to an estimated 12 million individuals by 
2040.6 Several studies have shown the increasing incidence trends of PD, which may be attributed to factors such as aging, the 
growing population, several environmental causes, and modern advancements in diagnostic techniques.4 PD not only has 
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motor symptoms but is also associated with non-motor symptoms (NMS), including sensory, autonomic, cognitive, sleep, and 
psychiatric disturbances.2,7

Depression is one of the most prevalent psychiatric manifestations of PD, which can manifest at any stage of the illness8 or 
even occur before the development of motor symptoms, and it is now recognized as a risk factor in the diagnostic criteria for 
prodromal PD.9 In fact, having symptoms of both depression and anxiety disorders has been linked to a twofold increase in the 
likelihood of acquiring PD later in life.10,11 Studies have shown that the prevalence of depression has been rising notably in the 
past few years, with up to 50% of PD patients presenting with this disorder.12,13 Depression in PD patients has been linked to 
increased disability and mortality, rapid cognitive decline, and a greater burden on families and caregivers, as well as impaired 
patients’ quality of life, which has major ramifications for the patient’s psychological and physical well-being.14–16 Although 
the pathophysiology of depression in PD patients is still unclear, studies have shown the presence of changes in the limbic 
system, dysfunction in subcortical nuclei and the prefrontal cortex, striatal–thalamic–prefrontal, nucleus accumbens and 
brainstem monoamine, and indolamine (ie dopamine, serotonin, and norepinephrine) systems.17–20 Genetic factors have been 
implicated in the development of PD, and these factors may also influence the risk of depression in individuals with PD. 
Inherited monogenic and idiopathic PD cases are caused by mutations in SNCA, LRRK2, and VPS35. The instances of early- 
onset PD (age <40) are related to autosomal recessive variants like PARKIN, PINK1, and DJ-1. While the late-onset PD 
(age >50) is correlated with autosomal dominant variants like LRRK2 and GBA.21,22

The diagnosis of depression in the setting of PD has always been difficult due to the symptom overlap between the 
two disorders. According to a recent study, psychiatric conditions and traits may have multiple roles in the likelihood of 
developing PD, and PD may also be related to the possibility of developing mental illnesses.23

There is little information available on the prevalence of depression in patients with PD Africa and to our knowledge 
there is no data regarding this topic in Somalia. Therefore, the primary objective of this study was to determine the 
prevalence of depression in patients with PD who visited the outpatient clinic of the Mogadishu Somalia Turkiye 
Training and Research Hospital, Mogadishu, Somalia.

Methods and Materials
Study Design and Participants
This hospital-based prospective cross-sectional study was conducted to determine the prevalence of depression among 
PD patients at the neurology clinic of Mogadishu Somalia Türkiye Training and Research Hospital (a public, teaching, 
and tertiary referral hospital located in Mogadishu, Somalia) between February and November 2022. Fifty patients with 
PD without cognitive decline were invited to participate in the study, with the aim of screening for depressive symptoms. 
PD was diagnosed according to the clinical criteria of the UK Brain Bank. In addition, patients with PD were classified 
into five stages using the Modified Hoehn and Yahr Scale.

Sample Size
The convenience sampling approach, a non-random sampling method, was used to enroll the participants. Moreover, the inability 
to calculate the sample size from a non-random sample was the main reason why the sample size could not be computed.

Inclusion and Exclusion Criteria
The inclusion criteria included adult patients with PD diagnosed for more than a year according to the UK Brain Bank criteria 
who did not have cognitive decline, were ready to participate in the study, and provided informed consent. The exclusion 
criteria included patients with symptoms or signs of cognitive dysfunction, a history of one of the dementia disorders, or 
treatment for cognitive impairment, serious hearing or visual impairment, severe general medical conditions such as renal and 
liver failure and patients with pre-existing diagnosis of depression prior to their diagnosis of Parkinson’s disease.

Data Collection Tools and Methods
The data were collected from eligible participants through interviews by a team of neurologists and psychiatrists using 
a structured questionnaire that consisted of sociodemographics and clinical characteristics, including age, gender, education 
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status, comorbidities, duration, and medication used for PD. Depressive symptoms were assessed using the Beck Depression 
Inventory-II (BDI-II), and PD stage severity was assessed using the Hoehn and Yahr scale.

The BDI-II is a 21-item self-administered psychometric scale developed by Aaron Beck24 for the evaluation of the severity 
of depressive symptoms based on DSM-IV criteria.25 Every item has a 4-point Likert scale response ranging in severity from 0 
to 3, providing a total score ranging from 0 to 63. A higher score indicates more severe depressive symptoms. A score of 0–13 
suggests absence or minimal depressive symptoms, whereas scores from 14–19 suggest mild depression, 20–28 suggest 
moderate depression, and 29–63 suggest the presence of severe depressive symptoms.24 As a result, a score <14 indicates the 
absence of depression symptoms, while a score ≥14 indicates the presence of depression symptoms. The BDI-II has been 
demonstrated to be a valid and reliable assessment tool for depressive symptoms in PD patients.26,27

Statistical Analysis
Statistical analysis was conducted using IBM Corp.’s Statistics for Windows, Version 26.0, the Statistical Package for the 
Social Sciences (SPSS) software. Histograms, Q-Q plots, box plots, and the Shapiro–Wilk test of normality were used to 
assess the data distribution before the data were analyzed. Continuous variables are represented by means and standard 
deviations, and frequencies and percentages are used to illustrate categorical variables. The Kruskal–Wallis H-test and 
Mann–Whitney U-test were used to examine the differences between variables with three or more groups and variables 
with dichotomous independent variables, respectively. Statistical significance was set at p <0.05.

Ethical Approval
The study was reviewed and approved by the ethics committee of the Mogadishu Somalia Turkiye Training and Research 
Hospital (reference number: MSTH/8132). This study was conducted in compliance with the Declaration of Helsinki and 
all hospital policies and procedures. Informed written consent was obtained from each patient or their next of kin before 
the start of data collection, and no personal data that could lead patient recognition were presented in the results.

Results
The study enrolled 50 Patients with idiopathic Parkinson’s disease without dementia to determine the prevalence of 
depression in these patients. All eligible participants were interviewed using a structured questionnaire that consisted of 
sociodemographics and clinical characteristics, the Beck Depression Inventory-II (BDI-II) for depression assessment, and 
the Modified Hoehn and Yahr Scale for PD staging.

Sociodemographics of the Study Subjects
As indicated in Table 1, 58% of the study participants were older than 60 years of age, with the majority being male. Almost 
half of the patients had low income (48%). Approximately 46% of the subjects had a PD duration of 5–10 years. One-fifth of 
the participants had a family member with PD. More than one-third of the study participants did not have any comorbid 
diseases. The most common comorbidities were hypertension and diabetes mellitus (20% and 18%, respectively). Other 
comorbidities included heart diseases, metabolic conditions, and epilepsy. Based on the findings of the Modified Hoehn and 
Yahr Scale, the median PD stage score was 2±1.8. Most of the study subjects had early stage PD (stage I or stage 2).

Prevalence of Depression Symptoms
As indicated in Table 2, twenty-three subjects had depressive symptoms according to the BDI-II. Thus, the prevalence of 
depression in this population was 46.0% (95% CI 31.8–60.7). The mean BDI-II score for the total sample was 12.60 (SD ± 7.13). 
In the depressed and non-depressed groups, the mean BDI scores were 19.30 (SD ± 3.44) and 6.89 (SD ± 3.47), 
respectively. Among the depressed patients, 11 (22.0%) had mild depressive symptoms, and 12 (24.0%) had moderate depressive 
symptoms when categorized based on the BDI-II score.

Depressive Symptom Level Comparison Among Participants
As indicated in Table 3, the Mann–Whitney U-test revealed no significant difference in depression levels between males 
and females (χ2 = 295, p = 0.92). Kruskal–Wallis test showed a statistically significant difference in depression levels 
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Table 1 Sociodemographic Characteristics of the Participants

Variables Descriptions Frequency Percentage

Age (years) ≤60 21.0 42.0%
>60 29.0 58.0%

Gender Male 30.0 60.0%
Female 20.0 40.0%

Education status No formal education 8.0 16.0%
Primary education 18.0 36.0%
Secondary education 17.0 34.0%

University level or above 7.0 14.0%

Family income Low income 24.0 48.0%
Middle income 20.0 40.0%
High income 6.0 12.0%

Type of comorbid disease No comorbidity 21.0 42.0%
HTN 10.0 20.0%

DM 9.0 18.0%

Heart disease 4 8.0%
Metabolic disease 2 4.0%

Rheumatologic disease 2 4.0%

Epilepsy 1 2.0%
Stroke 1 2.0%

Duration of PD 1–5 years 18.0 36.0%
5–10 years 23.0 46.0%

>10 years 9.0 18.0%

Medication of PD Monotherapy 31.0 62.0%
Polytherapy 19.0 38.0%

Family history of PD Yes 10.0 20.0%
No 40.0 80.0%

Stage of PD Stage I 11.0 22.0%
Stage II 20.0 34.0%

Stage III 9.0 18.0%

Stage IV 6.0 12.0%
Stage V 4.0 14.0%

Abbreviations: PD, Parkinson’s disease; HTN, Hypertension; DM: Diabetes mellitus.

Table 2 Prevalence of Depression Among Participants

Presence Depression Symptoms Frequency Percentage

No 27.0 54.0%

Yes 23.0 46.0%

Depression levels

No depression 27.0 54.0%

Mild depression 11.0 22.0%

Moderate depression 12.0 24.0%

Severe depression 0.0 0.0%
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across the three groups of PD duration (χ2 (2) = 18.21, p<0.01) and the five groups of PD stages (χ2 (4) = 13.74, p<0.01). 
The group with a disease duration of >10 years had a higher median score than the other two groups, and the groups with 
advanced stages of the disease had higher median scores. Patients with other comorbidities had more depressive 
symptoms than those without comorbidities (χ2= 136.50, p< 0.01). Patients with a higher income level had more 
depressive symptoms than those with low or middle income levels.

Discussion
Patients who suffer from chronic medical conditions frequently experience psychiatric disorders, such as depression, and 
as a result of the negative effects these diseases have on their overall quality of life as well as on their occupational, 
physical, and emotional wellbeing.28–32 In the last few years, NMS, especially depression, has played a more significant 
role in the clinical definition of PD due to its frequent and incapacitating nature, which frequently affects the well-being 
of patients and caregivers.9 Although the prevalence of depression among people with PD is a well-known consequence, 
studies from developing countries are limited when compared to developed countries.33 Therefore, the primary aim of 
this study was to determine the prevalence of depressive symptoms in PD patients who visit the outpatient clinic of our 
Hospital in Mogadishu, Somalia.

Table 3 Comparison of the Sociodemographic of the Subjects to the Depressive 
Symptom Levels

Variables Descriptions Median (IQR) X2 P-value

Age (years) ≤60 12.0 (12.0) 370.50§ 0.194
>60 12.0 (14.0)

Gender Male 12.0 (14.0) 295.00§ 0.921
Female 13.0 (15.0)

Education status No formal education 12.0 (14.0) 4.70‡ 0.195
Primary education 8.0 (10.0)

Secondary education 18.0 (10.0)

University level or above 12.0 (13.0)

Family income Low income 12.0 (12.0) 6.32‡ 0.042
Middle income 12.0 (13.0)

High income 22.5 (11.0)

Comorbidity Yes 17.0 (8.0) 136.50§ 0.001
No 6.0 (9.0)

Duration of PD 1–5 years 6.5 (6) 18.21‡ 0.000
5–10 years 14.0 (11.0)
>10 years 21.0 (4.3)

Family history of PD Yes 13.0 (22.0) 189.50§ 0.802
No 12.0 (13)

Medication for PD Monotherapy 8.0 (7.0) 506.00§ 0.000
Polytherapy 20.0 (8.0)

Stages of PD Stage I 5.0 (5.0) 13.74‡ 0.008

Stage II 12.0 (12.0)

Stage III 18.0 (5.0)
Stage IV 19.5 (12.0)

Stage V 17.5 (13.0)

Notes: §Mann–Whitney U-test; ‡Kruskal Wallis H-test. 
Abbreviations: IQR, Interquartile range; PD, Parkinson’s disease.
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In the present study, the prevalence of depression among PD patients reported is comparable with that observed in 
previous studies in Lebanon,34 Germany,35 and India.36 Our findings were a little lower than the results reported by 
several previous studies in Ethiopia37 and Sri Lanka,38 but higher than the findings of PD patients in Taiwan,39,40 

Mexico,41 India,42 Pakistan,21 Egypt,31 and China.32 A recent systematic review and meta-analysis of 21 studies found 
that the pooled prevalence of depression among PD patients was 22.9%, which is lower than our results.43 Similarly, 
another recent systematic review and meta-analysis of 129 studies found that the pooled prevalence of depression among 
PD patients was 38%, which is again lower than what we reported in our study.44 According to several studies, the 
prevalence of depression in PD patients ranges between 11% and 61%.32,37,38,40 These differences may be due to the 
variabilities in sample size and sampling procedures, depression assessment tools, population genetic differences, and 
sociodemographic factors of the participants.

Various factors can contribute to the development of depressive symptoms in patients with PD, including dependence, 
physical changes, impaired balance, speed, agility, lack of spontaneity, and coexisting physical illnesses that are 
associated with the disease. Whether these factors alone can account for the higher rates of depressive symptoms in 
PD remains controversial. According to a recent study, PD patients may be more susceptible to experiencing depressive 
symptoms than healthy people due to anatomical brain abnormalities, such as abnormal amygdala function.45 Another 
study hypothesized that there is a link between depression in PD and compromised white matter integrity, particularly in 
the long contact fibers of the left hemisphere.46 In a recent review, it was found that there is significant proof linking the 
development of motor and non-motor symptoms such as tremors and depressive symptoms and the consequences 
associated with PD to the gradual degeneration of 5-HT terminals.17

Depression in patients with Parkinson’s disease is linked to increased disability and mortality, heightened cognitive 
decline, greater strain on families and caregivers, and reduced quality of life, significantly impacting the individual’s 
psychological and physical health. Depression affects quality of life both directly and indirectly by impairing daily activities, 
which subsequently diminishes overall quality of life.18,47 Eman M. Khedr et al found that depression exhibited a significant 
negative correlation with the quality of life in people with Parkinson’s disease. This demonstrates that depression is not 
a reactive response to the impairment but an intrinsic component of the Parkinson’s disease spectrum.48

Despite the high prevalence of depressive symptoms among PD patients, when managing the primary neurological 
disorder vigorously, it is common for the patient’s psychological health to be overlooked, unrecognized and untreated. In 
the present study, none of the PD patients with depression were taking antidepressants or had been previously diagnosed 
with a depression disorder. Comparable results have been reported from studies in the literature.31,37 Contrary to our 
results, several studies have shown higher rates of antidepressant medication use in PD patients.34,41,49 Several factors 
can make it challenging to diagnose depression in PD patients, such as the possibility that the characteristics of 
depression and PD coincide, the potential for an atypical symptom pattern in depression associated with PD, and the 
fact that a milder form of depression is frequent in PD and may go unrecognized. Another reason for underdiagnoses is 
that individuals with neurodegenerative diseases, their families, and even doctors themselves could view depressive 
symptoms as typical reactions to their condition rather than characteristics of a coexisting mood disorder.50

Parkinson’s disease-related depression and standard depression may have similar symptoms, but there are certain 
criteria that can help differentiate PD-related depression from conventional depression. First, the timing of onset: PD- 
related depression typically arises with the emergence of motor symptoms, while conventional depression may have 
a different onset pattern. Second, symptoms may overlap: Some symptoms of Parkinson’s Disease, such as fatigue, 
apathy, and cognitive decline, may coincide with symptoms of typical depression. However, depression related to 
Parkinson’s Disease may primarily exhibit symptoms such as anhedonia and feelings of worthlessness more than typical 
depression. Conversely, suicidal thoughts are less common in depression related to Parkinson’s disease than in typical 
depression. Third, antidepressants may be less effective in depression related to Parkinson’s disease, possibly due to 
distinct neurobiological alterations. Dopaminergic therapies may help alleviate depression symptoms by correcting 
dopamine deficiencies. The presence of motor symptoms in Parkinson’s disease patients (eg, tremors, stiffness, and 
bradykinesia) predisposes them to depression associated with Parkinson’s disease.

In the present study, most of the patients were older than the age of sixty, and we did not find any association between 
depression and the PD patient’s current age, which is similar to what a previous study reported.37 In contrast to our 
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results, a study conducted among Lebanese PD patients reported an association between depression and younger age.34 

Although being female may be a risk factor for the development of depression in PD patients, there is no agreement on 
that, and this current study does not find any correlation between gender and depression symptoms among the PD 
population, which contradicts several previous studies that have shown that females with PD experience depression more 
than males.31,34,41,42 In contrast to several previous studies41,42,44 which reported a relationship between education and 
depressive symptoms among this population, our current study did not find any association between depression levels and 
the education status of PD patients. We also found that, higher income levels were significantly associated with 
depressive symptoms among patients with PD. In contrast to our findings several studies have reported significant 
association between depressive symptoms and lower income levels38 and others reported no relationship between these 
variables,39,42,49 while Worku et al stated that all levels of income were significantly correlated with the presence of 
depressive symptoms among patients with PD.37

Our findings highlighted a significant positive association between comorbid medical conditions and the development 
of depressive symptoms in patients with PD. Contrary to our findings, several studies have shown no association between 
depression symptoms and comorbidities such as HTN and DM.37–39,42,49 Similarly, in contrast to our results, no 
association was found between medical comorbidity and depression symptoms in a recent one-year prospective study 
involving PD patients and their caretakers.40 It is logical to assume that the duration of PD will affect the levels of 
depression among these patients. Therefore, we have noticed that patients with a longer duration of disease experience 
more depressive symptoms, which is consistent with the literature32,51 but contradicts previous studies conducted among 
Ethiopian PD patients,37 Sri Lankan patients,38,49 and a recent Indian study.42 We also discovered that depressive 
symptoms were more common among PD patients with advanced stages of the disease, especially in stages III and IV, 
which is in line with previous studies.31,32,42,49,51

There are a few limitations to our study that should be mentioned. First, the study’s cross-sectional nature is 
a weakness that prevents us from establishing a cause-and-effect relationship. Second, the small sample size is another 
drawback of this study, and we cannot generalize the findings to the general population. Therefore, we recommend 
conducting larger cohort studies in the future that allow the results to be generalizable. Third, another limitation that 
affects the generalizability of the findings is the convenience sampling method adopted in this study because of the 
limited number of cases. Another limitation of this study is that we did not investigate other psychiatric comorbidities, 
which are known to frequently co-occur and may influence the overall mental health outcomes of the participants. Lastly, 
the evaluation of depressive symptoms was based on the BDI-II scale instead of the gold standard DSM-V criteria for 
depressive disorders. However, the BDI-II has good reliability and validity for screening and assessing depressive 
symptom levels in this population.26 In spite of these limitations, this is the first study to determine the prevalence of 
depressive symptoms among PD patients in Somalia.

Conclusions
In conclusion, this is the first study conducted in Somalia on PD patients and found that a significant percentage of these 
patients suffered from depressive symptoms, and none of them were diagnosed prior to screening for this study. 
Additionally, the factors that showed a significant association with the presence of depressive symptoms in our study 
were the presence of medical comorbidities, high monthly income, an advanced PD stage on the Hoehn and Yahr scale, 
longer duration of PD, and being on polytherapy for PD. Wider cohort studies with larger sample size is recommended in 
the future to further emphasize the clinical significance of our findings. In addition, we also recommend routine 
depression screening in patients with PD especially those with apathy) that may be mistaken for depression.

Abbreviations
PD, Parkinson’s Disease; NMS, Non-Motor Symptoms; BDI-II, Beck Depression Inventory-II; DSM-V, Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition.
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