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ABSTRACT

Background: Parkinson's disease (PD) is the second most common neurodegenerative disease after Alzheimer's disease
and is the most common movement disorder worldwide. According to 2019 data, more than 8.5 million people are affected
by PD, and its prevalence has doubled in the last 25 years. In Pakistan, the number of PD patients is currently estimated at
one million and is expected to reach 1.2 million by 2030.

Objective: The objective is to assess the frequency of depression and association with demographic characteristics among
caregivers of patients suffering from Parkinson's disease in a tertiary health care center.

Method: A descriptive cross-sectional study was conducted from 20" May 2024 to 20" November 2024. A total of 67
caregivers aged 20-60 years, of both genders, were recruited. Data were collected on age, gender, marital status, and
caregiver relationship to the patient. Depression was assessed using validated Patient Health Questionnaire-9 (PHQ-9).
Categorical variables were presented as frequencies and percentages. Cross-tabulations were performed to describe the
distribution of depression status across selected demographic variables, including age, gender, education, and caregiver
relationship to the patient.

Results: The mean age of caregivers was 36.83 + 9.84 years. Male caregivers comprised 53.7%, and 70.1% were married.
Depression was identified in 41.8% of caregivers of patients with Parkinson’s disease. Education status and relationship to
patients was significantly associated with depression status (p<0.001).

Conclusion: Depression was common among caregivers of patients with Parkinson’s disease, affecting more than two-
fifths of participants. Education status and relationship to the patient showed significant associations with depression,
highlighting the need for early screening, psychosocial support, and targeted caregiver-focused interventions.
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INTRODUCTION: Parkinson’s disease (PD) is the second most common neurodegenerative disorder
globally, following Alzheimer’s disease, and remains the most prevalent movement disorder [1]. As of 2019,
more than 8.5 million people were living with PD, with the global frequency doubling over the past 25 years [2].
Idiopathic PD affects individuals across all ethnic and socioeconomic groups, though incidence rates vary
significantly; for example, African Americans have an incidence rate nearly one-quarter that of White
populations [3,4]. In Asia, the burden of PD is projected to rise from 2.57 million in 2005 to over 6.17 million by
2030 [3]. In Pakistan alone, an estimated one million individuals are currently living with PD, and this number
is expected to increase to 1.2 million by 2030 [5].

Although the exact etiology of PD remains unclear, both genetic and environmental factors are believed to play
arole. Sporadic cases account for over 90% of PD diagnoses. Increasing age, head trauma, pesticide exposure,
and anxiety have been associated with a higher risk of PD, whereas smoking, caffeine, and moderate alcohol
intake appear to have protective effects[6]. PD is now recognized as a systemic disorder with widespread motor
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and non-motor manifestations. The hallmark motor symptoms include resting tremor, bradykinesia, rigidity, and
postural instability, which significantly contribute to disability [7].

Non-motor symptoms are common, but often go undiagnosed and untreated. Several studies have estimated
that between 40% and 50% of patients with Parkinson's disease experience clinical depression. These
symptoms not only affect the lives of patients, but also place a significant burden on their caregivers [8,9].
Caregivers of patients with Parkinson's disease experience very high levels of stress, which have negative
psychological repercussions, such as depression. The frequency of depression in caregivers has been
observed to range from 14% to 44% [10,11], depending on the patients' demographic characteristics.

A recent study by Khan et al. found a 44.7% frequency of depression among caregivers of PD patients [12].
However, localized data remains limited, underscoring the need for further investigation. Therefore, this study
aims to determine the frequency of depression among caregivers of patients with Parkinson’s disease in a
tertiary care hospital setting.

METHOD: This descriptive cross-sectional study was conducted at the outpatient and inpatient departments
of Neurology, Liaquat University of Medical and Health Sciences (LUMHS), Jamshoro/Hyderabad. The LUMHS
Research Ethics Committee granted ethical approval (no. LUMHS/REC/-190) on May 3, 2024. The study was
carried out over a six-month period, from 20" May 2024 to 20" November 2024. A non-probability consecutive
sampling technique was employed for participant selection. The sample comprised 67 caregivers of patients
with a confirmed diagnosis of Parkinson’s disease. The sample size was calculated using the WHO OpenEpi
sample size calculator, based on a previously reported frequency of depression among caregivers (44.67%)
[12].

Caregivers aged 20-60 years, of either gender, who were family members and primary caregivers of patients
diagnosed with Parkinson’s disease for more than one year were included after obtaining written informed
consent. Eligible caregivers included spouses, parents, children, or siblings. Caregivers were excluded if they
had a previous physician-diagnosed depression or other significant psychiatric illness, were using
antidepressant or antipsychotic medication, or refused to provide informed consent. These factors were
assessed through a brief interview conducted at the time of recruitment, based on information provided by the
caregivers themselves about their history of psychiatric iliness, their current treatment and their medication.
Once informed consent was obtained, participants were informed about the purpose and nature of the study.
Data were collected using a pre-formulated questionnaire that gathered demographic information on age, sex,
marital status, educational level, and caregiver-patient relationship. The diagnosis of depression was made
using the Urdu translation of the Patient Health Questionnaire-9 (PHQ-9), an internationally recognized tool for
detecting depression (Cronbach's alpha 0.91) [13]. Scores were interpreted as: 0—4 minimal/no depression, 5—
9 mild, 10-14 moderate, 15-19 moderately severe, and 20-27 severe depression.

Data analysis was performed using SPSS (Statistical Package for the Social Sciences) version 22.0. The mean
and standard deviation were used to describe the continuous variable (age). Frequencies and percentages
were used to describe categorical variables, such as sex, marital status, educational level, and the presence or
absence of depression. Chi square/Fisher exact test was used to describe the distribution of depression
according to selected variables, such as age, sex, educational level, and type of caregiver relationship.

This study was conducted in accordance with the ethical principles set forth in the Declaration of Helsinki.

RESULTS: In this study, 67 caregivers of patients with Parkinson's disease were selected according to the
inclusion criteria. The mean age of the participants was 36.83 + 9.84 years. Regarding gender distribution, the
majority (53.7%) were men (36 participants), while the remainder (46.3%) were women, totaling 31 participants.
As for marital status, the majority (70.1%) were married (47 individuals). Data relating to educational
background and relationship with the patients are presented in Table 1.

Depression was found in 28 caregivers (41.8%) using the PHQ-9 scoring method. Of the total number of
patients with depression, 13 cases (46.4%) presented with mild depression, 10 (35.7%) with moderate
depression, while the remaining 5 cases (17.9%) presented with severe depression (Figure 1). The
classification of depression according to sociodemographic variables such as age, sex, educational level, and
type of caregiver is shown in Table 2.
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Table 1. Demographic Characteristics of Caregivers (n = 67)

Variable Frequency (n) Percentage (%)
Age Group
20-40 years 43 64.17%
41-60 years 24 35.83%
Gender
Male 36 53.7%
Female 31 46.3%
Marital Status
Married 47 70.1%
Unmarried 20 29.9%
Education Status
No formal / primary 31 46.3%
High school 34 50.7%
University 2 3.0%
Relationship with the Patient
Spouse 21 31.3%
Son 13 19.4%
Daughter 13 19.4%
Brother 9 13.4%
Sister 3 4.5%
Mother 3 4.5%
Other 5 7.5%
50 46.4
45
40 35.7
35
30
X 25
20 17.9
15
10
5
Mild Moderate Severe

Severity of Depression

Figure 1: Severity of depression among caregivers (n=67)
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Table 2: Cross-tabulation of Depression Status among Caregivers by Demographic Variables (n = 67)

Variable Depression Yes n (%) Depression No n (%) p-value
Age group
20-40 years 9 (33.3) 18 (66.7)
0.249*
41-60 years 19 (47.5) 21 (52.5)

Education status

No formal/primary 22 (71.0) 9 (29.0)

High school 6 (17.6) 28 (82.4) <0.001**
University 0 (0.0) 2 (100.0)

Gender

Male 15 (41.7) 21 (58.3)

Female 13 (41.9) 18 (58.1) 0-982%
Relationship to patient

Spouse 11 (52.4) 10 (47.6)

Son 9 (69.2) 4 (30.8)

Daughter 8 (61.5) 5(38.5)

Brother 0 (0.0) 9 (100.0) <0.001**
Sister 0 (0.0) 3 (100.0)

Mother 0 (0.0) 3 (100.0)

Other 0 (0.0) 5 (100.0)

*Chi-square test, ** Fisher Exact Test

DISCUSSION: Depression among caregivers of patients with Parkinson's disease was the primary focus of
this study, along with identifying factors associated with their sociodemographic characteristics. The results
show that 41.8% of caregivers experienced depression, ranging in severity from mild to severe. This figure is
alarming, as it highlights an important aspect of Parkinson's disease that requires special attention, particularly
in Pakistan.

The incidence of depression among caregivers in our sample correlates with regional and international studies.
Literature from South Asia and neighboring regions shows depression in caregivers in 35% to 45% of cases
[14-17]. For example, a longitudinal study conducted in Taiwan showed a high incidence of depressive disorders
among caregivers of PD patients, influenced by the patient's disability and the caregiver's age [14]. A nationwide
Italian study also found that nearly half of all caregivers of PD patients experience a significant psychological
burden [15]. Another example of the connection between caregiver depression and patient cognition is found
in Egypt [16]. The same problem has also been observed in Turkey [17].

In a more local context, a community-based study among Indians reported a high burden on caregivers (40%),
with a strong correlation between the incidence of depression and the non-motor symptoms experienced by
patients [18]. Significantly high rates of major depressive disorder have also been reported among caregivers
of patients with Parkinson's disease in studies conducted in Sri Lanka [19]. Taken together, these findings
indicate that the frequency of 41.8% falls within normal limits.

Our study also investigated demographic variables that might be associated with depression. Caregivers in the
younger age group (20—40 years) had a comparatively low prevalence of depression compared to those in the
older age group (41-60 years). These findings were supported by previous studies conducted in Taiwan [14]
and India [20], which indicated that older caregivers may be exposed to greater physical, social, and emotional
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stress. Educational level was found to be another key factor. Turkish and Indian studies also found that
caregivers with no formal education had a very high prevalence of depression [17,20].

Gender disparity was not significantly associated with depression, with a slight male predominance in our study
population, unlike other global publications that emphasize that caregivers are more likely to develop depressive
disorders [15,21]. The marital status and education status of the caregiver was another important factor that
significantly associated with depression. Asian and Western studies reported higher emotional burden among
spousal caregivers [20,21]. Our observations are consistent with studies that have found that the patient's
neuropsychiatric problems are predictors of caregiver depression. An Indian study found that patient
depression, anxiety, and psychosis significantly increased the caregiver burden [20]. Similarly, contributing
variables such as the patient's functional disability, neuropsychiatric problems, and caregiver demographics
have been found to increase the burden on caregivers of patients with Parkinson's disease [21]. A study in
Egypt has shown that the patient's cognitive problems significantly contribute to the caregiver's depressive
problems [16]. These results support the interrelationship of the factors that influence the mental health of the
patient and the caregiver.

The implications of depression in caregivers extend beyond their own health. A recent study published in JAMA
Network Open indicated that depression in caregivers has negative consequences for patient well-being,
including quality of care, disease progression, and hospital admissions [22]. Therefore, it is important to
incorporate a holistic approach to the treatment of Parkinson's disease, considering both patients and their
caregivers. A key strength of this research lies in its study of a minority group in Pakistan, which helps fill a
significant gap in the local literature. The use of recognized instruments such as the PHQ-9 allowed us to
effectively measure depression among caregivers. Limitations of this research include the small number of
participants, the single-center study design, and the lack of longitudinal follow-up, which may limit the
generalizability of the results. Another limitation is that we did not consider other sources of psychological stress,
such as financial problems or physical health.

The results highlight the crucial importance of including mental health assessments of caregivers in the
treatment of Parkinson's disease in Pakistan. It is essential that healthcare professionals screen caregivers for
mental health and refer them for psychological care when necessary. Caregiver intervention programs, through
support groups, counseling sessions, and psychoeducational training programs, can be very helpful in
alleviating the psychological burden. The literature from Taiwan, Italy, and the United States indicates the
effectiveness of such programs for caregivers [14,15,22]. Furthermore, additional studies with larger,
multicenter samples are recommended.

CONCLUSION: In conclusion, this study has demonstrated a high frequency of depression among caregivers
of patients with Parkinson's disease. It is clear that depression was associated with certain sociodemographic
variables such as age, education level, gender, and spousal care. This underscores the need for regular mental
health assessments of caregivers and the establishment of support services for them in Pakistan.
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