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ABSTRACT – Objective: The demanding nature of oncological therapies may affect treatment motivation 
and adherence, leading to an increased risk of premature death. Exploring the interaction between depressive 
episodes and treatment adherence is essential, considering how depression may influence patients' willingness to 
continue treatment. This study aims to investigate the association between depressive episodes, low treatment 
adherence, and premature death in individuals with cancer. The study also assessed whether low adherence to 
therapy acted as a mediator in the relationship between depression and the risk of early death.  

Participants and Methods: This is a 9-month cohort study in which participants were enrolled in two Italian 
Oncology hospital units. The Patient Health Questionnaire (PHQ-9) was used for depression screening. Stratified 
analyses were conducted to explore the relationship between depression, low adherence, and premature death. 

Results: Out of 263 subjects, depressive episode frequency was 48.2% and low adherence was 9.9%. After 
9 months, 13.7% had died. There was a significative association between experiencing a depressive episode 
(RR=2.14, 95% CI: 1.08-4.39) and low adherence (RR=2.2, 95% CI: 1.01-4.48) upon cohort entry and being de-
ceased at month 9 of observation. The risk associated with depression was found to persist even after accounting 
for the level of adherence to therapy through standardization (MH-OR=3.11; 95% CI: 1.52-6.34).

Conclusions: Individuals with cancer who experience a depressive episode or demonstrate low adherence to 
therapy are at risk for premature death. Early intervention targeting depressive symptoms and treatment adherence 
may improve oncological-related outcomes. 
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INTRODUCTION

In a recent cohort study involving people with different kinds of cancer, the presence of a depressive 
episode during the observation period was found to be associated with an increased risk of premature 
death ¹. However, this previous research on the same cohort did not explore the link between depres-
sive episodes at the beginning of the evaluations and premature death at the end of the observation 
period ¹. Moreover, this investigation did not examine the potential connection between depression, 
low adherence to therapy, and the heightened risk of early death. 

Many previous studies have established a relationship between depression and low adherence to 
therapy ²-⁴. Thus, it could be hypothesized that low adherence to therapy might act as a mediator in the 
association between depression and the risk of early death in people with cancer.

The risk of low adherence to therapy is of utmost importance in cancer treatment ⁵. While the treat-
ments for oncological diseases have achieved remarkable advancements in recent decades, they can be 
demanding and induce significant stress on the patient ⁶,⁷. Consequently, motivation and adherence to 
treatment may be affected, and it is not surprising that low treatment compliance has been linked to 
premature death in people with cancer ⁸. However, there is a limited number of studies on this subject.

It appears intuitive that two of the most extensively studied risk factors for premature death in can-
cer (low adherence to therapy and presence of a depressive episode) may interact, wherein the occur-
rence of a depressive episode can influence treatment adherence. Indeed, depressive symptomatology 
is often characterized by a loss of hope, which could potentially lead some individuals to no longer wish 
to continue taking medications or undergoing supportive therapies.

Regarding individuals with cancer specifically, the objectives of this study are as follows:
1) To investigate whether the presence of depressive episodes at the beginning of the cohort is associ-

ated with premature death at the end of the observation study (after 9 months).
2) To examine whether adherence to therapy at the beginning of the cohort is a determinant of prema-

ture death at the end of the observation study.
3) To assess whether adherence to therapy could act as a mediator in the potential risk of premature 

death associated with a depressive episode in people with cancer.

PARTICIPANTS AND METHODS

Study Design

This cohort study lasted for 9 months. The entire cohort comprised individuals undergoing cancer treatment 
and was divided into two sub-cohorts based on their level of treatment compliance. We calculated the risk 
of premature death associated with the presence of a depressive episode and low compliance to treatment 
at the entry of the cohort by analyzing the premature death rate in the two sub-cohorts after 9 months. 
Additionally, we assessed the potential mediating effect of low treatment compliance at the beginning of the 
cohort on the association between premature death and the presence of a depressive episode.

Study Sample

Participants were enrolled between 2018 and 2020 from the Oncology Clinics at the University Hospital 
of Cagliari, Italy, and the Hematology and Stem Cell Transplantation Center at “Ospedale Busico” of the 
Azienda Ospedaliera Brotzu, Cagliari, Italy. The inclusion criteria comprised individuals aged ≥ 18 years, 
of any gender, with a histologically confirmed malignant cancer undergoing active treatment.

Study Tools

A schedule was implemented to collect sociodemographic and clinical-oncological records. Treatment 
adherence was evaluated using a dichotomous scale, based on the judgment of the responsible clinician.

To screen for depressive episodes, the Italian version ⁹ of the “Patient Health Questionnaire” (PHQ-9) 
¹⁰ was utilized. The PHQ-9 is a self-questionnaire commonly employed in community surveys and clinical 
settings as a case-finder. It consists of a 9-item scale that assesses the nine DSM-IV-TR criteria for Major 
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Depressive Disorder (MDD). Each item is scored from 0 (complete absence) to 3 (almost every day). A 
cut-off of a total score ≥7 is reasonably accurate for screening a mild/moderate MDD ⁹.

Statistical Analysis

Descriptive statistics were used to report frequencies (percentages) and mean ± standard deviation for 
sociodemographic and clinical-oncological variables. Chi-square tests were employed to study the asso-
ciation between depressive episodes, low adherence, and premature death. 

Stratified analyses were conducted to investigate the relationship between the exposure (depressive 
episode) and the outcome (premature death) after stratifying by low adherence. 

Homogeneity between the stratified odds ratios was assessed using a chi-square test of homoge-
neity. As the odds ratios did not exhibit significant differences, they were pooled to calculate the Man-
tel-Haenszel adjusted odds ratio. The significance of the adjusted odds ratio was determined using the 
Cochran-Mantel-Haenszel method ¹¹. A p-value less than 0.05 was considered significant. The analyses 
were performed using the online statistical program Statulator ¹².

RESULTS

Table 1 presents the main demographic and clinical characteristics of the enrolled subjects in the study. 
The occurrence rate of depressive episodes ranged from mild/moderate to severe, accounting for 
48.2%, while the rate of low adherence was 9.9%. By the conclusion of the observation period (month 
9), 36 individuals were found to be deceased, constituting 13.7% of the total cohort.

Table 2 displays the association between experiencing a depressive episode and low adherence upon 
cohort entry and being deceased at month 9 of observation. The Relative Risk for experiencing a depressive 
episode was 2.14 (95% CI: 1.08-4.39), while the Relative Risk for low adherence was 2.2 (95% CI: 1.01-4.48).

Table 3 presents the analysis of the association between PHQ-9 positivity (PHQ-9≥7) at the cohort 
entry and premature death, stratified by low adherence at the cohort entry. As shown in the previous 
table, the exposure to both variables (low adherence and PHQ-9 positivity) demonstrated a significant 
association with the outcome (premature death). In stratum 1 (low adherence), the association was 
measured as an odds ratio of 2.64 (95% CI: 1.02-6.83); p-value: 0.039. In stratum 2 (PHQ-9 positivity), 
the odds ratio was 3.83 (95% CI: 1.28-11.45); p-value: 0.012. The test of homogeneity indicated no sig-
nificant difference (p-value = 0.616). Consequently, the stratified odds ratios were combined to calculate 
the Mantel-Haenszel adjusted odds ratio, resulting in MH-OR = 3.11; 95% CI: 1.52-6.34. The association 
between the exposure and the outcome remained significant after adjusting for the stratifying variable 
(p-value = 0.001, refer to Table 3 and Table 4).

DISCUSSION

The results of this study indicate that in individuals with cancer, the occurrence of a depressive epi-
sode and exhibiting low adherence to treatment both represent risk factors for early mortality within a 
9-month observation period. However, suffering from depressive episodes is independent of adherence 
to therapy as a determinant. In other words, the risk associated with depression was found to persist 
even after accounting for the level of adherence to therapy through standardization.

The prevalence of Major Depressive Disorder is notably high among cancer patients, with frequen-
cies reaching up to four times higher than rates observed in community surveys ¹³. Depressive disorders, 
in individuals with cancer, are well-established to be associated with adverse outcomes ¹³, significant 
deterioration in health-related quality of life ¹⁴, treatment non-adherence ¹⁵, and increased mortality 
¹. However, the results of this study suggest that low adherence may not be the primary mechanism 
through which the presence of depression leads to premature death in cancer patients, and possibly 
not even the most significant one.

The current comprehension of the pathophysiology of mood disorders may propose alternative neu-
robiological foundations and brain-behavioral mechanisms that could play a role in cancer progression 
in conjunction with the co-occurrence of a depressive episode.
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*1= unique localization in one nodal station or extra-nodal; 2= two or more localizations from the same side of the 
diaphragm, 3= localizations from both sides of the diaphragm; 4= diffuse disease.

Table 1. Study Sample.

Variables Overall (N=263) 

HEALTH AGENCY
 Hematology and Stem Cell Transplantation Center “Ospedale Busico”  62 (23.6%) 
 Oncology Clinics University Hospital Cagliari 201 (76.4%) 
SEX  
 F  132 (50.2%) 
AGE  
 Mean (±SD)  61.2 (±13.6) 
ACCESS TO CARE  
 Out-patient (Day Hospital)  217 (82.5%) 
 In-patient (Hospital Ward)  46 (17.5%) 
TIME SINCE THE BEGINNING OF CARE   
 <6 months 111 (42.2.%) 
 ≥6 months  152 (57.8%) 
CANCER SITE (blood) 
 non-Hodgkin lymphoma 13 (4.9%)
 Hodgkin lymphoma 14 (5.3%)
 chronic lymphocytic leukemia 10 (3.8%)
 immune thrombocytopenic purpura 2 (0.8%)
 Langerhans cell histiocytosis 1 (0.4%)
 acute myeloid leukemia 1 (0.4%)
 multiple myeloma 7 (2.7%)
 myelofibrosis    2 (0.8%)
 chronic myeloid leukemia 3 (1.1%)
 polycythemia vera 1 (0.4%)
 myelodysplastic syndrome   3 (1.1%)
 unknow 5 (1.9%)
CANCER SITE (solid) 
 gastroenteric  92 (35%) 
 gynecological  32 (12.2%) 
 breast  32 (12.2%) 
 lung  18 (6.9%) 
 uro-genital  17 (6.5%) 
 head and neck 1 (0.4%)  
 rare 9 (3.4%)
CANCER TYPE 
 blood  62 (23.6%) 
 solid  201 (76.4%) 
CANCER STAGE* 
 1 or 2  29 (11.0%) 
 3 or 4 234 (89.0%) 
INTENT OF TREATMENT  
 palliative  149 (56.6%) 
 Curative, adjuvant, support or maintenance  134 (43.4%) 
ADHERENCE TO CANCER TREATMENT (at the entry of the cohort)   
 yes 237 (87.5%)
 no  26 (9.9%)
DEPRESSIVE EPISODES (PHQ-9≥7) (at the entry of the cohort)
 yes 127 (48.2%)
 no 136 (51.8%)
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Table 3. Association between low adherence and depressive episodes (PHQ-9 “positive”) at entry 
of the cohort and deceased at 9 months (N=36, 13.7%). 

 Deceased Survivals Total 
 at 9 months (PHQ-9 +) at 9 months (PHQ-9 +) (PHQ-9 +)
 
Low Adherence 7 (7) 19 (10) 26 (17)
High Adherence 29 (17) 208 (93) 237 (110)
Total 36 (24) 227 (103) 263 (127)

Table 2. Association between low adherence and depressive episodes (PHQ-9 “positive”) at entry 
of the cohort and deceased at 9 months (N=36, 13.7%). 

 Deceased Survivals Total Chi-square Relative
 at 9 months    Risk
 
Low Adherence 7 19 26  
High Adherence 29 208 237 4.285, p=0.039 2.2 (1.01-4.48)
Total 36 227 263  
PHQ-9 “positive” 24 103 127  
PHQ-9 “negative” 12 124 136 5.641, p=0.018 2.14 (1.08-4.39)
Total 36 227 263  

Table 4. Results of Mantel-Haenszel analyses.

 Odds ratio (95% CI) Chi-square df P

Stratum 1 - Low Adherence 2.64 (1.02, 6.83) 4.28 1 0.039
Stratum 2 – Depressive episode (PHQ-9 +) 3.83 (1.28, 11.45) 6.36 1 0.012
Test of homogeneity  0.25 1 0.616
Mantel-Haenszel analyses 3.11 (1.52, 6.34) 10.34 1 0.001

Figure 1. Survival differ-
ence between low-ad-
herence patients versus 
high-adherence patients 
(frequencies).
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Primarily, it is crucial to recognize that the existence of an oncological disease can trigger psychoso-
cial stress mechanisms, setting in motion a cascade of neurobiological phenomena that interface with 
mood disorders and may potentially exert a synergistic influence on cancer. Specifically, these mecha-
nisms1³,¹⁶ include:
1) Decreased efficiency of immune response and immunosurveillance.
2) Increased stress on oxidative/nitrosative processes.
3) Disruption of biological rhythms, with implications for the autonomic nervous system and the hypo-

thalamic-pituitary-adrenal axis.
Mood disorders also encompass unhealthy lifestyles and disrupted social rhythms ¹⁷, often character-

ized by unhealthy dietary habits and inadequate hydration ¹⁸, physical inactivity ¹⁹, and sleep disturbances ²⁰. 
These factors can significantly impact the progression and outcome of the oncological disease. Based on the 
data from our study and the preceding considerations, it becomes evident that the early identification and 
management of depressive disorders in individuals with cancer represent both a clinical and public health im-
perative. Patients experiencing the co-occurrence of cancer and depression may derive substantial benefits 
from treatment strategies targeting depressive symptoms, fatigue syndrome, and disruptions in social and 
behavioral rhythms, including sleep disturbances, as well as addressing unhealthy diet and physical inactivity. 
These therapeutic and rehabilitative interventions could have far-reaching implications not only for alleviat-
ing depressive symptoms but also for enhancing oncological-related outcomes ²¹,²².

Nevertheless, even early intervention on depressive disorders does not fully mitigate the risk asso-
ciated with low adherence to therapy, which, based on our findings, appears to play a role independent 
of the potential co-occurrence of ongoing depressive disorders.

Our study has a significant limitation in that the identification of depressive disorders was carried 
out using a screening tool rather than a semi-structured clinical diagnosis. While screening tools such as 
PHQ-9 can reasonably assess ongoing depressive episodes, they may not provide a completely accurate 
diagnosis of Major Depressive Disorder, which is a diagnosis that spans a lifetime. A person may have 
experienced a depressive episode in the past, but if it has resolved, they may not exhibit enough symp-
toms to register as positive on the screener at the time of questionnaire administration²³. This issue can 
result in significantly lower ratios than those actually reported. Nevertheless, it is reasonable to consid-
er that for such a critical and negative outcome as premature death after nine months of observation, 
the detected depressive episodes in progress are likely to be the most valid. Additionally, it is possible 
that a person currently experiencing a depressive episode may have had past episodes of mania or 
hypomania. In such cases, despite screening positive for a depressive episode, the diagnosis would be 
Bipolar Disorder rather than Major Depressive Disorder. The matter of diagnostic errors in differentiat-
ing depressive episodes in Bipolar Disorder or individuals with a hyperthymic temperament has been 
extensively addressed in the literature ²⁴-²⁷. This issue could potentially lead to an overestimation of as-
sociations between Major Depressive Disorder and premature death. However, the frequency of Bipolar 
Disorder is considerably lower than that of Major Depressive Disorder (approximately 1/6 in terms of 
lifetime prevalence), and thus this bias does not significantly impact the relevance of the results.

CONCLUSIONS

This study demonstrates that individuals with cancer who experience a depressive episode or display 
low adherence to therapy are at risk for premature death. However, the risk of experiencing depressive 
episodes is independent of the risk of low adherence to therapy.

The article emphasizes the importance of early recognition of depressive disorders among people 
with cancer as a crucial clinical and public health priority. Individuals facing the co-occurrence of can-
cer and depression could potentially benefit from treatment strategies aimed at addressing depressive 
symptoms, which may also lead to improvements in oncological-related outcomes. It is important to 
note that even with early intervention targeting depressive disorders, the risk associated with low ad-
herence to therapy remains, independent of the possible coexistence of ongoing depressive disorders.
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