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INTRODUCTION
Breast cancer remains a significant global health concern, 
affecting millions of women annually and presenting 
multifaceted challenges beyond the physical aspects of 
the disease. Psychosocial well-being plays a pivotal role 
in the cancer journey, influencing patients’ ability to 
cope with the diagnosis, treatment, and subsequent life 
adjustments.[1] As such, understanding the trajectories 
of psychological outcomes, such as depression, anxiety, 
and stress, among breast cancer patients is of paramount 
importance.[2] Previous research has illuminated the dynamic 
nature of these psychological responses, revealing diverse 
patterns of change over time.[3,4] However, there remains a 
need to delve deeper into the nuances of these trajectories 
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to inform targeted interventions. Moreover, the role of 
individual characteristics, such as age, in moderating these 
trajectories has garnered growing interest, given its potential 
to guide personalised supportive strategies.[5,6] Younger 
patients, for instance, might experience more profound 
changes in psychological symptoms compared to their 
older counterparts. However, the role of age as a moderator 
in shaping the trajectories of psychological distress among 
breast cancer patients remains an area requiring further 
investigation. This study aims to contribute to the existing 
literature by examining the trajectories of depression, anxiety, 
and stress among breast cancer patients during the critical 
1st  year following diagnosis, adopting a longitudinal design 
to assess breast cancer patients’ psychological well-being at 
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multiple time points during their initial year of diagnosis 
while also considering the potential moderating effects of 
age. In addition, the study explores the potential moderating 
effect of age on these trajectories. This research contributes 
to the nuanced understanding of psychological responses 
in breast cancer patients, facilitating the development of 
targeted interventions to optimise patients’ well-being 
during this critical phase. The insights garnered from this 
investigation hold promise for informing the development of 
tailored psychosocial interventions that align with the unique 
needs of patients at different stages of their cancer journey. 
Ultimately, our findings will inform the development of 
effective interventions to improve patients’ mental health 
outcomes and overall well-being during their challenging 
journey with breast cancer.

MATERIALS AND METHODS
Sample
The sample for this empirical research article consisted of 
200 breast cancer patients who were recruited from the 
Department of Surgical Oncology, Sir Sundarlal Hospital, 
Banaras Hindu University, Varanasi, India. The participants 
were selected based on specific inclusion and exclusion 
criteria to ensure a representative and homogenous sample 
while minimizing potential confounding factors. Only 
those patients were included in the study who had to have 
received a confirmed diagnosis of breast cancer within the 
past 3  months, aged 18  years or older, currently undergoing 
active treatment for breast cancer, or had recently completed 
primary treatment. Individuals with a history of pre-existing 
psychological disorders or chronic mental health conditions, 
such as depression or anxiety disorders, or with pre-existing 
chronic illnesses unrelated to breast cancer were excluded from 
the study. As a part of the PhD research study, the protocol of 
the research was in accordance with ethical standards and was 
approved by the Institution’s Ethics committee (Reference No.-
ECR/Bhu/Inst/UP/2013/Re-registration2017dt.31.01.2017/
No.Dean/2017/EC/24.10.2017) that the final sample consisted 
of 200 participants from Sir Sundarlal Hospital, Banaras Hindu 
University, Varanasi, India. 

Measures
Depression, anxiety and Stress Scale 21 (DASS-21)
The DASS-21 is a widely used self-report questionnaire 
designed to assess the severity of symptoms related to 
depression, anxiety, and stress.[7] The scale comprises 21 
items, with 7 items dedicated to each of the three subscales: 
depression, anxiety, and stress. Participants rate the 
frequency and intensity of their experiences over the past 
week on a 4-point Likert scale, ranging from 0 (did not apply 
to me at all) to 3 (applied to me very much or most of the 
time). Higher scores on each subscale indicate more severe 
symptoms of depression, anxiety, or stress. The DASS-21 is a 

reliable and valid tool commonly employed in research and 
clinical settings to measure psychological distress among 
diverse populations, including breast cancer patients. The 
internal reliabilities of the anxiety (α = 0.83), depression 
(α = 0.85), and stress (α = 0.80) scales in the present study 
were good. The Hindi adaptation of the scale also holds good 
psychometric properties.[8]

Perceived social support (PSS)
Postgraduate Institute of Medical Education and Research 
(PGIMER), Chandigarh, India Social Support Questionnaire 
(PGI SSQ) was administered to assess PSS.[9] Out of the 18 
items, seven are positively worded, and 11 are negatively 
worded. Each item is scored on 5 5-point scale from “fully” to 
“not at all,” with a high score reflecting greater social support. 
The Hindi adaptation of the PGI SSQ achieves good reliability 
and validity among the Indian Population. The Cronbach’s 
alpha was found to be 0.67 for the present sample.[10-12]

Breast cancer treatment and progression data
Medical records were utilised to gather information about 
participants’ breast cancer diagnosis, treatment regimens and 
disease progression. Relevant medical data included cancer 
stage at diagnosis, tumour characteristics, treatment modalities 
(e.g. surgery, chemotherapy and radiation therapy), hormone 
receptor status and treatment adherence. This data provided 
essential clinical context for understanding the potential impact 
of cancer-related factors on distress trajectories.

Demographic and clinical questionnaire
Participants completed a demographic and clinical 
questionnaire, providing information about their age, 
ethnicity, education level, marital status, employment status, 
and other relevant socio-demographic factors. In addition, 
the questionnaire inquired about their previous history of 
mental health conditions and chronic illnesses unrelated 
to breast cancer. This information helped characterise the 
sample and control for potential confounding variables that 
could influence distress levels.
The DASS-21 served as the primary tool to measure 
psychological distress, while other measures provided 
valuable contextual information, health-related quality-
of-life assessments, and cross-validation to ensure the 
robustness and accuracy of the study’s findings.

Procedure
Participants completed the DASS-21 at 4  time points: 
baseline (within 1  month of diagnosis, T1), 3  months after 
diagnosis (T2), 6 months after diagnosis (T3), and 12 months 
after diagnosis (T4).

Statistical analysis
Descriptive statistics were computed to summarise the 
characteristics of the sample and the levels of depression, 
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anxiety, and stress at each time point. Latent growth curve 
modelling (LGCM) was used to identify trajectories of 
depression, anxiety, and stress over the 1st  year following a 
breast cancer diagnosis. LGCM allowed for the examination 
of individual variability in initial levels and rates of change 
in psychological symptoms over time. Covariates (e.g., 
age, socioeconomic status, treatment modality, and social 
support) were included in the LGCM models to assess their 
associations with the trajectories of depression, anxiety, 
and stress. Each covariate was regressed onto the intercept 
and slope parameters to examine its influence on initial 
levels and changes in psychological symptoms. Post hoc 
assessment was also conducted to compare trajectory groups 
and examine differences in symptom severity and change 
patterns between the identified trajectory groups. Statistical 
analyses were performed using SPSS-21 software developed 
by IBM.

RESULTS
Demographic characteristics
The mean age of the participants was 52.3  years (standard 
deviation [SD] = 8.6). The distribution of cancer stages 
among the participants was as follows: Stage I (n = 75, 
37.5%), Stage II (n = 85, 42.5%), Stage III (n = 30, 15%) and 
Stage IV (n = 10, 5%). The education level of the participants 
varied, with 30% having completed high school, 50% having 
some college education, and 20% having a bachelor’s degree 
or higher [Table 1].
Descriptive statistics (Mean and SD) were performed to 
assess the mean of self-reported accounts DASS and PSS. The 
estimated means for each psychological outcome at baseline 
(time of diagnosis) and at the 3-month, 6-month, and 
12-month follow-up assessments are displayed in Table 2.

Model analysis
The mixed-effects models were used to analyse the 
trajectories of depression, anxiety and stress levels 
over the 1st  year following breast cancer diagnosis. The 
statistical analysis revealed significant main effects of 
time on depression, anxiety, and stress levels using 
repeated measures analysis of variance. There were 
significant differences in depression (F(3, 198) = 12.72, 
P < 0.001), anxiety (F(3, 198) = 10.21, P < 0.001), and stress 
(F(3, 198) = 8.93, P < 0.001) levels across the 4 time points 
(baseline, 3  months, 6  months and 12  months) following 
breast cancer diagnosis. The mixed-effects models revealed 
significant variation among participants in baseline 
depression (σ² = 4.78, P < 0.001), anxiety (σ² = 3.62, 
P < 0.001), and stress (σ² = 5.12, P < 0.001) levels. This 
indicates that participants entered the study with different 
baseline psychological profiles. The individual differences 
in baseline scores may have contributed to the distinct 
trajectories observed in the longitudinal analysis.

Table 1: Demographic and clinical characteristics of participants.

Variables n=200 (%)
Age (in years)

30–49 136 (68)
50–59 42 (21)
60+ 22 (11)

Education
Up to high school 59 (29.5)
Intermediate 78 (39)
Graduate and above 63 (31.5)

Marriage
Married 178 (89)
Single/widow/divorcee 22 (11)

Residence
Rural 122 (61)
Urban 60 (30)
Semi‑urban 18 (09)

Family income (per month)
Up to 20000/‑ INR (Indian Rupee) 150 (75)
>20000/‑ INR 48 (24)

Family type
Nuclear 76 (38)
Joint 124 (62)

Employment
Housewife 146 (73)
Self‑employed 36 (18)
Government/private employee 18 (9)

Stage of disease
I 75 (37.5)
II 85 (42.5)
III 30 (15)
IV 10 (5)

Table 2: Trajectories of depression, anxiety and stress scores over 
time (n=200).

Time point Depression 
(M±SD)

Anxiety 
(M±SD)

Stress 
(M±SD)

Baseline (T1) 16.42±4.9 14.36±5.2 18.6±5.7
3 months (T2) 13.9±4.2 12.4±3.8 15.2±3.9
6 months (T3) 13.5±4.1 11.9±3.8 14.8±4.0
12 months (T4) 12.7±4.0 11.1±3.7 14.1±3.9
SD: Standard deviation, M: Mean 

Longitudinal trajectories
Using LGCM, participants were classified into three 
trajectories based on their depression, anxiety, and stress 
scores over time: (1) stable, (2) improving, and (3) worsening.
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Trajectories of depression
Stable Trajectory: Participants whose scores did not deviate 
by more than ±1 SD from their baseline values over time. 
This group (n = 70, 35%) exhibited stable depression 
levels over the 1st  year following breast cancer diagnosis. 
Their depression scores remained relatively constant 
throughout the study period, suggesting minimal changes in 
psychological symptoms [Figure 1a].
Improving Trajectory: Participants whose scores demonstrated 
a consistent decline by more than 1 SD across subsequent 
assessments. The improving trajectory group (n = 100, 50%) 
had initially high levels of depression at baseline (T1), but their 
scores gradually decreased over time. This indicates that these 
participants experienced an improvement in their depression 
symptoms as they moved further away from the time of 
diagnosis [Figure  1b]. Worsening Trajectory: Participants 
whose scores increased by more than 1 SD from their baseline 
values over time. The worsening trajectory group (n = 30, 
15%) started with lower levels of depression at baseline (T1), 
but their scores increased over time. This suggests that these 
individuals experienced a worsening of depression symptoms 
over the 1st year following diagnosis [Figure 1c].

Trajectories of anxiety
Stable Trajectory (n = 60, 30%): Participants in this group 
experienced stable anxiety levels over the 1st year, with their 
scores remaining relatively consistent from baseline (T1) to 
12 months (T4) [Figure 1a].
Improving Trajectory (n = 110, 55%): Participants in this 
group initially had higher anxiety scores at baseline (T1), 
but their scores gradually decreased over time, indicating an 
improvement in their anxiety symptoms [Figure 1b].

Worsening Trajectory (n = 30, 15%): Participants in this 
group began with lower anxiety scores at baseline (T1), but 
their scores increased as the year progressed, suggesting a 
worsening of their anxiety symptoms [Figure 1c].

Trajectories of stress
Stable Trajectory (n = 75, 37.5%): Participants in this group 
had stable stress levels over the 1st  year, with their scores 
remaining relatively consistent from baseline (T1) to 
12 months (T4) [Figure 1a].
Improving Trajectory (n = 100, 50%): Participants in this 
group initially had higher stress scores at baseline (T1), but 
their scores gradually decreased over time, indicating an 
improvement in their stress levels [Figure 1b].
Worsening Trajectory (n = 25, 12.5%): Participants in this 
group began with lower stress scores at baseline (T1), but 
their scores increased over the year, suggesting a worsening 
of their stress symptoms [Figure 1c].

Covariate analysis
Covariates, including age, socioeconomic status, cancer 
stage, and social support, were included in the growth curve 
models to assess their associations with the trajectories 
of depression, anxiety, and stress. The results indicated 
that age was significantly associated with the trajectories 
of depression (β = −0.28, P < 0.001), anxiety (β = −0.15, 
P < 0.05), and stress (β = −0.14, P < 0.05), suggesting that 
younger patients experienced greater improvements in 
psychological symptoms. Socioeconomic status also showed 
significant associations with depression (β = −0.12, P < 0.05) 
and anxiety trajectories (β = −0.10, P < 0.05), indicating that 
higher socioeconomic status was related to more favourable 
outcomes. Cancer stage and social support did not 

Figure 1: (a) Stable trajectory of depression, anxiety, and stress, (b) improving trajectory of depression, 
anxiety, and stress, and (c) worsening trajectory of depression, anxiety, and stress. (a-c) X-axis: Time points 
(Baseline, 3 months, 6 months, 12 months). Y-axis: Symptom severity scores (Depression, Anxiety, Stress).

a

c

b
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significantly impact the trajectories of these psychological 
symptoms (P > 0.05) [Table 3].

Interaction effect between time and age group
An important finding of this study was the significant 
interaction effect between time and age group on 
depression trajectories (P < 0.05). This interaction effect 
suggests that age moderates the rate of change in depression 
scores over time. Specifically, younger patients (ages 
30–49) demonstrated a steeper reduction in depression 
scores from baseline (T1) to 12  months (T4) compared 
to middle-aged patients (ages 50–59) and older patients 
(ages 60+). However, no significant interaction effects were 
observed between time and age group for anxiety or stress 
trajectories (P > 0.05), indicating that the rate of change in 
anxiety and stress scores did not significantly differ across 
age groups. On the other hand, significant interaction 
effects between time and cancer stage (P = 0.023) on 
anxiety trajectories were observed. Patients with advanced 
cancer stages (Stages III and IV) showed a steeper decline 
in anxiety levels over time compared to patients with early-
stage breast cancer. This indicates that patients with more 
advanced cancer experienced a more rapid improvement in 
anxiety symptoms as they progressed through the 1st year of 
diagnosis.

Post hoc analysis: Subgroup differences
Post hoc analyses using Bonferroni-corrected pairwise 
comparisons revealed that depression and Stress levels at 
the 12-month assessment were significantly lower compared 
to the 3-month assessment (P < 0.01) along with anxiety 
levels at the 12-month assessment (M = 8.7, SD = 3.2) were 
significantly lower than those at the 3-month (P < 0.001) and 
6-month (P < 0.05) assessments [Table 4].
Mixed effect modeling also revealed that the surgery-only 
group experienced a sharper decline in distress compared 
to the group receiving additional treatments. Besides this, 
individuals with high PSS demonstrated steeper declines in 
depression, anxiety, and stress levels compared to those with 
low PSS. The effect of PSS was significant for all emotional 
states (P < 0.05).
Overall, the results indicate that breast cancer patients 
experienced a significant reduction in depression, anxiety, 
and stress levels over the 1st  year following diagnosis. 
However, individual differences in baseline levels and 
longitudinal trajectories suggest that targeted support may 
be beneficial for specific subgroups of patients. Further 
research is needed to explore additional factors influencing 
psychological outcomes in this population.

DISCUSSION
The present study aimed to investigate the trajectories of 
depression, anxiety, and stress among breast cancer patients 
during the 1st  year following their diagnosis. The findings 

Table  3: Covariate analysis of depression, anxiety, and stress 
trajectories.

Covariate Depression 
(β)

Anxiety  
(β)

Stress  
(β)

Age −0.28* −0.15* −0.14*
Socioeconomic status −0.12* −0.10* −0.05
Treatment modality 0.04 −0.02 0.01
Social support −0.01* 0.03 0.02
*P<0.05

Table  4: Post hoc pairwise comparisons for depression, anxiety, 
and stress scores.

Time points Depression 
(P‑value)

Anxiety 
(P‑value)

Stress 
(P‑value)

T1 versus T2 0.792 0.689 0.845
T1 versus T3 0.309 0.177 0.419
T1 versus T4 0.015* 0.004* 0.001*
T2 versus T3 0.871 0.714 0.861
T2 versus T4 0.024** 0.007* 0.002**
T3 versus T4 0.038* 0.012* 0.003*
*P<0.05, **P<0.01

revealed significant changes in psychological outcomes over 
time, shedding light on the psychological challenges faced 
by breast cancer patients during this critical period and 
contributing to the growing body of literature addressing 
psychological well-being in cancer patients.
The identified trajectory groups – stable, improving, and 
worsening – align with previous research that has reported 
similar heterogeneous patterns of psychological symptoms 
among cancer patients.[3,13] Our study’s results underscore the 
need for individualised support strategies that account for the 
diverse trajectories, ensuring timely intervention for patients 
who may experience deteriorating psychological well-being.
Interestingly, the observed interaction effect between time 
and age on depression trajectories echoes previous research in 
non-cancer populations, suggesting that younger individuals 
tend to show greater improvements in psychological 
symptoms over time.[5] However, our findings also highlight 
the importance of considering the specific context of cancer 
diagnosis, as younger patients may face unique challenges 
that impact their psychological responses differently than in 
non-cancer settings.
The post hoc analysis further reinforced the significance of 
trajectory groups in understanding psychological well-being 
dynamics. Our results align with studies indicating that 
individuals with stable trajectories tend to have better overall 
mental health outcomes,[14] emphasizing the potential benefit 
of early identification and intervention for patients at risk of 
worsening symptoms.



Srivastava and Shukla: Trajectories of Distress in Breast Cancer

Indian Journal of Palliative Care • Article in Press  |  6

The observed heterogeneity in trajectories also suggests that 
not all breast cancer patients follow a uniform psychological 
recovery pattern. Consequently, healthcare professionals 
need to tailor psychosocial support interventions to 
address the specific needs of patients in different trajectory 
groups. Patients classified in the worsening trajectory may 
require more intensive and timely interventions to prevent 
further psychological deterioration. Conversely, patients 
in the stable or improving trajectory groups may benefit 
from supportive services that focus on maintaining their 
positive psychological outcomes or facilitating continued 
improvement.
In addition, the significance of socioeconomic factors has 
been highlighted. Low socioeconomic status, often linked 
to reduced access to resources and support, has been 
associated with heightened psychological distress.[15] The 
study results also emphasize the significance of providing 
early psychosocial support to breast cancer patients, 
particularly during the initial stages of diagnosis. The 
reduction in psychological distress over time suggests that 
early intervention and support may play a crucial role in 
promoting adaptive coping strategies and facilitating positive 
psychological outcomes. The pivotal role of age, as a potential 
moderator in psychological trajectories, is also evident in 
research by Esser et al. (2016),[5] emphasising that age-related 
differences might influence how patients cope with and 
respond to cancer-related stressors. Healthcare providers 
should be vigilant in identifying patients with higher baseline 
distress levels and provide timely interventions to prevent 
prolonged psychological suffering.
Thus, the reduction in psychological distress over time 
suggests that early intervention and support may play a crucial 
role in promoting adaptive coping strategies and facilitating 
positive psychological outcomes. Healthcare providers 
should be vigilant in identifying patients with higher baseline 
distress levels and provide timely interventions to prevent 
prolonged psychological suffering.
Therefore, this study advances our understanding of 
psychological trajectories among breast cancer patients and 
underscores the value of considering individual differences 
for tailored interventions. By recognising the diverse patterns 
of psychological responses and the moderating role of age, 
healthcare professionals can enhance the support offered 
to patients during a critical phase of their cancer journey, 
ultimately promoting better psychological well-being and 
overall quality of life.

Limitations and future directions
While this study provides valuable insights, several 
limitations warrant consideration. First, the assessment 
of psychological symptoms was limited to self-report 
measures, and potential confounding factors not explored 
in this analysis may contribute to trajectory variations. 

Future studies could incorporate objective measures and 
clinician assessments to provide a more comprehensive 
understanding of psychological well-being. Second, the 
study’s focus on the 1st  year following diagnosis may 
not capture longer-term trajectories, underscoring the 
need for longitudinal studies encompassing extended 
timeframes. Third, the study focused on breast cancer 
patients in a specific geographic region, potentially 
limiting the generalizability of the findings. Future research 
could expand the study to include diverse populations to 
examine how cultural and social factors might influence 
psychological trajectories.

CONCLUSION
This study advances our understanding of psychological 
trajectories among breast cancer patients and underscores 
the value of considering individual differences for tailored 
interventions. By recognising the diverse patterns of 
psychological responses and the moderating role of age, 
healthcare professionals can enhance the support offered 
to patients during a critical phase of their cancer journey, 
ultimately promoting better psychological well-being and 
overall quality of life.
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