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Abstract

Background: Depression is one of the most common mental health disorders in patients living with cancer worldwide. An un-
derstanding of the prevalence of depressive disorders among this sub-group of patients should inform both its prevention and
management. There is currently little evidence on correlates of depressive disorders amongst the persons living with cancer in
Malawi. Therefore, we conducted this study to estimate prevalence and correlates of probable major depressive disorder among

patients living with cancer at a National Cancer Center based at Kamuzu Central Hospital (KCH), Lilongwe in Malawi.

Methods: We utilized a cross-sectional design nested in a larger quasi-experimental study which was evaluating the effect of
integrating depression screening and management on clinical outcomes among patients living with cancer who were attending
oncology services at Kamuzu Central Hospital in Lilongwe. A validated PHQ-9 tool was used to estimate prevalence and cor-
relates of probable major depressive disorder. A total of 399 consented participants were enrolled from August to December,
2021.

Results: The study comprised more females (64%). Cervical cancer (33%), Kaposi’s Sarcoma (16%), breast cancer (9%) and
esophageal cancer (4%) were the top four common malignancies in the study. At least 55% of the study participants had de-
pressive symptoms. The prevalence of probable major depressive disorders was 11.5 %; most (52%) of whom had moderate
depressive symptoms on PHQ-9 scale. Patients supported by palliative care were associated with reduced odds of major depres-
sive disorders 0.36 (95% CI: 0.14-0.94).
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Conclusion: A high proportion of patients living with cancer had probable major depressive disorder. Patients supported by pal-
liative care had reduced odds of probable major depressive disorder. There was need to integrate screening and management of

depressive disorder as well as palliative care services among patients during routine cancer care in Malawi.
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Background

Most patients living with cancer have comorbid depression and depressive symptoms. However, they are often undiagnosed and
untreated because health workers in oncology practice mistakenly perceive depression as an expected reaction to cancer [1-3]. In one
study, it was reported that nearly three-fourths (73%) of patients living with cancer and depression could not receive appropriate
psychiatric intervention and only 5% sought help from a mental health professional [4]. Such situation was worrisome considering
that depression projections had been increasing with an estimated average of 0.6% in each year among patients living with cancer
worldwide [5]. Besides, depression had also been reported as the most prevalent mental health disorder in this sub-group of patients
[1, 2, 5-7]. Usually, most patients living with cancer would experience denial to the diagnosis, followed by emotional turmoil, nervous-
ness, lack of concentration, difficulties in falling asleep, loss of appetite, irritability and intrusive thoughts about their future [4]. These
experiences could lead to depression and depressive symptoms [4]. A systematic review of forty studies from Low and Middle Income
Countries (LMICs) in 2021 reported a pooled prevalence of 21% for major depression using different types of screening tools among
patients living with cancer [3]. In Babol, Iran, major depression was seen among 21.3% of the patients living with cancer [6]. Another
study at King Hussein Cancer Center in Jordan reported depression prevalence of 23% using the patient health questionnaire (PHQ-9)
[8]. Furthermore, in Pakistan, using the Aga Khan University Anxiety and Depression Scale (AKUADS), the prevalence was estimated at
48.9% [1, 9]. In Ethiopia depression was reported at 71% among patients attending to oncology services [10]. Prior to the study there
has been dearth of data in relation to burden of depression among patients living with cancer in Malawi, however, worldwide estimates
for major depression had been increasing with ranges from 3% to 58% among patients living with cancer [1, 8, 10-12]. Despite such
increase in burden, whenever depressive disorders were correctly diagnosed, there would be available effective treatment options

which patients could benefit and hence improving their prognosis from psychiatric perspective [13].

In settings where active screening was done, several factors with varying degrees had been reported to be associated with depres-
sion among patients living with cancer. These included: (a) individual factors such as age, sex, marital status, ethnicity, religion, cancer
stage, type of cancer, phase of treatment; (b) social and contextual factors such as education and employment status, family and social
support and access to health care (c) prior psychological factors such as pre-existing psychiatric illnesses, previous suicidal thoughts
and family history of psychiatric illnesses [3, 10, 14-17]. In LMICs, depressive symptoms were most frequently associated with ad-

vanced disease, underweight, unemployment and low levels of education [3].

In Malawi, cancers contributed to 16% of Disability-Adjusted Life Years (DALYs) due to Non-Communicable Diseases (NCDs) in
2015 [18]. Top five common cancers were: Kaposi’s sarcoma (34%), cervical cancer (25%), oesophageal cancer (12%), Non-Hodgkin’s
lymphoma (6%) and urinary bladder cancers (3%) [12, 19, 20]. However, little was known on the prevalence and correlates of major
depressive disorder among patients living with cancer [12]. Therefore, this study was aimed at estimating the prevalence of major
depressive disorders among patients living with cancer at Kamuzu Central Hospital (KCH) using a patient health questionnaire (PHQ-
9), a depression screening tool which was validated in Malawi [21]. An understanding of the prevalence of depressive disorders in this
subgroup of patients in a specific setting should inform both its prevention and management [3]. There is currently little evidence on
correlates of depressive disorders amongst the persons living with cancer in Malawi. Therefore, we conducted this study to estimate
prevalence and correlates of probable major depressive disorder among patients living with cancer at a National Cancer Center based

at Kamuzu Central Hospital (KCH), Lilongwe in Malawi.
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Materials and Methods
Study setting and design

We used a cross-sectional design nested in a larger quasi-experimental study to evaluate the effect of integrating depression screen-
ing and management on clinical outcomes among patients living with cancer. The study was conducted at a National Cancer Center
(NCC) in Lilongwe, Malawi. The recruitment exercise was conducted between August 2021 and December 2021. This facility is the
main referral for cancer cases from central and norther region of Malawi. The facility had annual registration of at least 960 new cases
of various cancer diagnoses and both outpatient and admission services were being provided. During the conduct of the study, the
facility was offering chemotherapy and palliative care services while radiotherapy services was being planned for commissioning in
2023.

Sample size and sampling technique

A total of three hundred and ninety-nine patients living with cancer were screened for depressive disorders. Data was collected
from the oncology unit. Mondays were for new patient evaluations, Tuesdays to Thursdays were for patients coming for subsequent
reviews, while Fridays were for follow up of patients who had completed chemotherapy. All patients regardless of cancer type and
cancer stage and willing to participate in the study formed the study population. The inclusion criteria were for patients aged 18 years
and above with a histologically confirmed cancer diagnosis and those who had no apparent cognitive deficit. Patients were excluded if
they who did not consent for the study and were not able to respond to the questions [8]. A semi-structured questionnaire was used for
data collection. Nurses with no specialization in mental health collected data. The nurses underwent a five-day orientation workshop
on screening and management of depression. Supervision and weekly meetings were conducted on regular basis by a team of experts

to review and check for completeness, accuracy, and consistency of data collection.
Depressive symptom assessment scale

The study used a validated Chichewa language version of PHQ-9 as a screening tool to quantify probable major depressive disor-
der. This tool rated each of the nine questions as contained in the Diagnostic and Statistical Manual of Mental Disorders,5th edition
(DSM-V) and had scores ranging from 0 to 3 to generate total score of range between 0 and 27 [11, 22]. The cut-off score of = 9 in PHQ-
9 in this study was used to identify the probable major depressive disorder based on the validation findings and recommendation in
Malawi [21]. The recommendation from the validation findings indicated that the PHQ-9 cut-off value of = 9 had a sensitivity of 85%
and the specificity of 82% with an Area Under the ROC (receiver operating characteristic curve) Curve (AUC) value of 0.91 (95% CI,
0.88 to 0.94) in identifying probable major depressive disorder among participants [21]. Therefore, we classified patients who scored
above 9 in PHQ-9 as having a probable major depressive disorder. We further classified the patients according to depressive symptom
severity using the PHQ-9 score into minimal or no depressive symptoms (0 - 4), mild depressive symptoms (5 - 9), moderate depres-

sive symptoms (10 - 19), and severe depressive symptoms (PHQ-9 score 20 - 27) [8, 21].
Data collection and data management

The questionnaire was piloted on some participants to estimate average time taken to complete a single interview as well as as-
certaining the objectivity of the questionnaire. Data was collected using Open Data Kit (ODK) on android tablets to minimize data
collection errors and reduce missing data. Data validations and checks were programmed to ensure that most data capture errors were
solved at the data collection point. All data collected on the tablets were sent to a secure server and routine data quality checks were
run on the server to identify any data inconsistencies and discrepancies. Data was downloaded from the server as a comma-separated
values (CSV) dataset which was imported into Stata for further preparations and analysis. We used the STROBE cross sectional report-

ing guidelines for reporting observational studies [23].
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Data analysis

We used Stata statistical software version 14 Texas 77845 for analysis. Our exposure variables included: socio-demographic char-
acteristics, cancer type, cancer stage, cancer treatment modality, and intention of treatment for cancer. Probable major depressive

disorder was the outcome variable.

Socioeconomic status was generated as a single explanatory variable using factor analysis of five variables namely: type of residence,
house ownership, energy source; water source and type of toilet (flush toilet) because they were all indicators of socioeconomic profile
and had ordinal entries. In factor analysis, total variance and assets that were more unequally distributed across the sample were given
higher weights and were used to generate factor scores. The higher the score indicated the higher the wealth status and vice versa.
Based on quintiles, the scores were converted into five ordered categories from highest (1st quintile) to lowest (5th quintile). There-

fore, the new variable SES was categorized into those five categories namely, highest, higher, high, middle and low.

Correlational analyses were done to compare patients with cancer and depression. Chi-square test was used to assess the associa-
tion between outcome and explanatory variables. We fitted an unadjusted logistic regression model to find the association between
outcome and explanatory variables at 5% level. All significant explanatory variables were all fitted into multivariate logistic regression
model using forward selection to determine factors significantly associated with chronic disease comorbidity at p<0.05. The model
was tested for sensitivity by the forward selection procedure (e.g., including and excluding specific variables) with robust standard

errors.
Patient and public involvement

Patients and the public were not involved in this study from development of the protocol, recruitment, data collection, analysis,

interpretation and dissemination of these results.

Results

Socio-demographic and clinical characteristics of the study participants

Three hundred ninety-nine patients living with cancer were screened for depressive disorders with 255 (64%) females and 144
males. An equal proportion of patients were being managed with intention to cure (50%) versus palliative care (50%). Most patients
(72%) had localized lesions. Overall, the prevalence of probable major depressive disorders in this study was 11.5%. Further socio-de-

mographic and clinical characteristics of the study participants are shown in Table 1 below.

Characteristics No probable major depressive Probable major depressive | Total, n (%) | p-value’
disorder, n (%) disorder, n (%)
PHQ-9 (0-8) PHQ-9 (9-27) PHQ-9 (0-27)
N=353 (88.47) N=46 (11.53) N=399 (100)
Gender
Male 126 (87.5) 18 (12.5) 144 (36.09)
Female 227 (89.02) 28(10.98) 255 (63.91) 0.648
Age
18-25 23 (88.46) 3(11.54) 26 (6.52)
26-45 117 (84.78) 21 (15.22) 138 (34.59)
46-64 150 (90.36) 16 (9.64) 166 (41.6)
265 63 (91.3) 6 (8.7) 69 (17.29) 0.397
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Marital status

Single 35(89.74) 4 (10.26) 39 (9.77)

Married 215 (89.21) 26 (10.79) 241 (60.4)

Divorced 46 (88.46) 6(11.54) 52 (13.03)

Widowed 57 (85.07) 10 (14.93) 67 (16.79) 0.814
Area of residence

Rural 255 (89.16) 31 (10.84) 286 (71.68)

Urban 98 (86.73) 15 (13.27) 113 (28.32) 0.493
Education level

None 90 (92.78) 7 (7.22) 97 (24.31)

Primary 156 (89.14) 19 (10.86) 175 (43.86)

Secondary 85 (84.16) 16 (15.84) 101 (25.31)

Tertiary 22 (84.62) 4 (15.38) 26 (6.52) 0.254
Employment

Not employed 177 (91.24) 17 (8.76) 194 (48.62)

Casual labourers 126 (85.71) 21 (14.29) 39 (9.77)

Formal employment 32 (82.03) 7 (17.95) 147 (36.84)

Student 5(83.33) 1(16.67) 6(1.5)

Retired 13 (100) - 13 (3.26) 0.201
Socio-economic status

Low 69 (87.34) 10 (12.66) 79 (19.8)

Middle 61 (84.72) 11 (15.28) 72 (18.05)

High 74 (91.36) 7 (8.64) 81 (20.3)

Higher 75 (87.21) 11 (12.79) 86 (21.55)

Highest 74 (91.36) 7 (8.64) 81 (20.3) 0.636
Cancer type

Kaposi’'s Sarcoma 56 (87.5) 8(12.5) 64 (16.04)

Cervical cancer 117 (88.36) 15 (11.36) 132 (33.08)
Esophageal cancer 15 (93.75) 1(6.25) 16 (4.01)

Breast cancer 31(83.78) 6 (16.22) 37 (9.27)

Other cancers 134 (89.33) 16 (10.67) 150 (37.59) 0.843
Cancer stage

Localized 256 (89.51) 30 (10.49) 286 (71.68)

Lymph node involve- 32 (86.49) 5(13.51) 37 (9.27)

ment

Distant metastasis 65 (85.53) 11 (14.47) 76 (19.05) 0.579
Intention for treatment

Curative 128 (84.21) 24 (15.79) 152 (50)

Palliative 142 (93.42) 10 (6.58) 152 (50) 0.011*
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Cancer duration (since diagnosis)

<1year 236 (88.72) 30 (11.28) 266 (67.51)

1-5 years 89 (89.9) 10 (10.1) 99 (254.13)

6-10 years 16 (80) 4(20) 20 (5.08)

11-15 years 7 (87.5) 1(12.5) 8(2.03)

> 15 years 1(100) - 1(0.25) 0.778

16

* Denotes statistical significance at p-value <0.05 (p-values from Pearson’s Chi-square correlation) and confidence interval of 95%. T Denote the
p-values comparing two categories of patients with or without probable major depressive disorders at PHQ-9 cut-off value of 9.

Table 1: Socio-demographic and clinical characteristics of patients living with cancer by their probable depressive disorder status.

Severity of depressive symptoms among patients with probable major depressive disorders

Among patients with probable major depressive disorder as a diagnosis, 18 (39%) had mild depressive symptoms, 24 (52.17%) had

moderate depressive symptoms and 4 (8.7%) had severe depressive symptoms as depicted in the figure 1.0.

PHQ-9 score
[}

9
6
: =]
0
Mild depressive symptom Moderate Severe

Major depressive disorder

Figure 1: Severity of depressive symptoms among patients with probable major depressive
disorders based on PHQ-9 scores.

Severity of depressive symptoms among the study participants

Atleast 55% of the participants in the study had depressive symptoms. Among those with depressive symptoms, 48% had mild form.
The patient distribution according to the severity of depressive symptoms independent of diagnosis of probable major depressive

disorder was shown in Table 2.

Severity of depressive symptoms PHQ-9 range | Frequency, N=399 | Percent (%)
No or minimal depressive symptoms 0-4 181 45.36
Mild depressive symptoms 5-9 190 47.62
Moderate depressive symptoms 10-19 24 6.02
Severe depressive symptoms 20-27 4 1

Table 2: Severity score for depressive symptoms based on PHQ-9 among study participants.
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Correlates of probable major depressive disorders among patients living with cancer

Table 3 illustrated the correlation between probable major depressive disorder against various patients’ sociodemographic and clin-
ical characteristics. In a univariate regression model, the following characteristics were not associated with probable major depression
disorder: gender, marital status, age, religion, education, socio-economic status, cancer type, cancer stage and years of living with
cancer since diagnosis. In the adjusted model, only those being treated for palliative care, 0.36 (95% CI: 0.14-0.94) had significantly

reduced odds of probable major depressive disorders.

Patient characteristics Unadjusted OR (95% CI) ‘ P-value ‘ Adjusted OR (95% CI) | p-value
Gender

Female 1.00 1.00

Male 1.16 (0.61-2.18) 0.648 1.83 (0.13-5.42) 0.278
Education

None 1.00 1.00

Primary 1.57 (0.63-3.87) 0.331 0.89 (0.3-2.6) 0.827
Secondary 2.42 (0.95-6.17) 0.064 1.28 (0.37-4.17) 0.681
Tertiary 2.34 (0.63-8.69) 0.205 1.04 (0.16-6.74) 0.964
Employment

Unemployed 1.00 1.00

Casual labourers 1.74 (0.87-5.93) 0.092 1.07(0.43-2.67) 0.887
Formal employment 2.28 (0.88-3.42) 0.112 1.63 (0.41-6.41) 0.487
Student 2.08 (0.23-18.87) 0.514 - -
Cancer type

Kaposi's sarcoma 1.00 1.00

Cervical 1.89 (0.4-3.511) 0.817 1.24 (0.27-5.71) 0.777
Esophageal 0.47 (0.05-4.03) 0.488 0.99 (0.09-10.93) 0.994
Breast 1.35 (0.43-4.26) 0.603 2.59 (0.54-12.44) 0.235
Others 0.84 (0.34.2.06) 0.697 0.76 (0.21-2.72) 0.677
Intention for treatment

Curative 1.00 1.00

Palliative 0.38 (0.17-0.82) 0.013* 0.36(0.14-0.94) 0.037*
Cancer stage

Localized 1.00 1.00

Lymph node involvement 1.33 (0.48-3.68) 0.579 0.99 (0.32-3.09) 0.993
Distant metastasis 1.44 (0.69-3.03) 0.332 1.19 (0.43-3.29) 0.731
Cancer duration

<1lyear 1.00 1.00

1-5 years 0.88 (0.41-1.88) 0.749 0.72 (0.29-1.76) 0.473
6-10 years 1.97 (0.62-76.27) 0.253 1.52 (0.37-6.23) 0.564
11-15 years 1.12 (0.13-9.45) 0914 0.54 (0.05-5.83) 0.619

* Denotes statistical significance at p-value <0.05, CI= Confidence Interval, UOR= Unadjusted Odds Ratio, AOR = Adjusted Odds Ratio.

Table 3: Correlates of probable major depressive disorders among patients living with cancer.
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Discussion

Our study aimed at estimating the prevalence of probable major depressive disorders through active screening using a PHQ-9 tool.
Although PHQ-9 was a screening tool, in our study, it was also used to quantify probable major depressive disorder because it was
validated for major depressive disorder against the gold standard [Diagnostic and Statistical Manual of Mental Disorders,5th edition
(DSM-V)] at defined cut-off value of 9 [21]. Thus the prevalence of probable major depressive disorder in this study (11.5%) was
higher than the previously reported 9% using self-reports [12]. This might be a more accurate estimate considering that we used ac-
tive screening approach rather than self-reports. Our estimates would be seen as lower than those among people living with diabetes
mellitus (18%) and in general population in Malawi (30%) [24, 25]. This was because our study only focused on those with probable
major depressive disorder which was narrow spectrum from a wider range of depression spectrum as reported in previous studies
[24, 25]. However, in the current study, 55% of the participants had depressive symptoms which was significantly higher than any oth-
er reported estimates in our setting among any patient sub-groups or in general population [21, 24-28]. The cancer patients generally
have a high prevalence of depression as reported in other similar studies and our findings are consistent with what has been observed
in similar settings. Similar findings were also reported by other studies elsewhere despite using different cut-offs and screening tools
[2,4,9,29,30]. This would indicate higher burden of depressive symptoms among those living with cancer hence it’s clinical relevance

in calling for routine screening for depressive symptoms among this sub-group of patients [1, 4, 6, 9, 31].

Our study reported that, among those with probable major depressive disorder, most clients (52%) had moderate depressive symp-
toms indicated on PHQ scale. This sub-group of patients were likely to progress easily to severe form of the disease if no appropriate
intervention was given which could potentially leading to undesirable patient outcomes [1, 11]. In one study, more than 67% of those
with minimal depressive symptoms would progress to severe form if unattended [1, 11]. Thus early detection and treatment of depres-
sive symptoms among patients living with cancer had potential to reduce disease progression, increased survival rates, lower medical

costs and improved quality of life [4].

In this study, most sociodemographic and clinical characteristics were not associated with probable major depressive disorders.
Similar findings were also reported by Udedi et al, in Malawi using different patient sub-group [25]. Only patients being supported by
palliative care had a significantly reduced odds of probable major depressive disorders (p<0.037). As a result of consistent psycho-
social support provided by palliative care, patients likely accepted their disease more easily, understood their prognosis better and
felt more supported as they dealt with a terminal diagnosis [32]. It was also likely that caregivers of patients on palliative care would
have understood the disease better which could have prompted improved family psychosocial support [32, 33]. The findings of this
study had underlined the importance of providing palliative care to the continuum of cancer care as it had shown to reduce depressive

disorders [34]. Palliative care had been reported to improve the patients’ quality of life and reduce their symptom burden [31, 34].

In this study, cancer stage and cancer types were not associated with probable major depressive disorders. This was contrary to
most previously conducted studies which had reported significant associations [4, 8, 33, 35]. Our study was limited by recruitment of
patients from a tertiary referral hospital which might have led to the selection of more economically well-off participants. Similarly,
we could not establish the causal relationship between probable major depressive disorder and palliative care. However, to the best of
our knowledge, this was the first study conducted to estimate probable major depressive disorders using PHQ-9 among patients living

with cancer in Malawi and it provided valuable baseline data.
Conclusion

The study demonstrated a higher prevalence of probable major depressive disorders among patients living with cancer at Kamuzu
Central Hospital in Lilongwe. This is consistent with the current knowledge where patients with illness like cancer experience depres-
sion. In our study, the patients on palliative care had reduced odds for depressive disorders. Integrating screening and management of

depressive disorders as well as palliative care services among patients living with cancer would provide more comprehensive cancer
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services in Malawi. Furthermore, the Malawi Ministry of Health through the NCC should consider use of therapeutic interventions for

treatment of depression in cancer patients since there is evidence that methylphenidate and antidepressants provide therapeutic ben-

efit for palliative care patients with depressive symptoms in other similar settings. The further research direction amongst the cancer

patients may consider use of methylphenidate and antidepressants in combination, psychosocial counselling and music therapy in

reducing depression amongst the cancer patients in Malawi or other similar settings.
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