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ABSTRACT: Aim: Breast cancer remains a significant health issue globally, particulatly
in developing countries. This study investigates the survival rates of breast cancer
patients in the Dibrugarh district, Assam, India, focusing on socio-demographic, clinical,
and treatment factors.

Method: A retrospective cohort study was conducted among patients with
histopathologically confirmed breast cancer who were treated between 2017 and 2022 at
a tertiary care center in Dibrugarh, Assam. Data were extracted from hospital records,
including demographic, reproductive, clinical, and treatment variables of the patients.
Survival time was measured from the date of diagnosis to death or the last follow-up.
Kaplan—Meier curves, log-rank tests, and Cox proportional hazards regression were
applied to identify significant predictors of mortality.

Results: The mean age of participants was 46.27 [ 29.37 years with 78 deaths occurred.
The median survival time was 167.0 [139.0, 195.0] weeks. The study found that breast
cancer is the most commonly diagnosed cancer among women in the region, with a high
prevalence in older age groups. Risk factors influencing survival include illiteracy
(HR:1.684, 95% CI :1.042-2.712, p<0.05), older age (HR= 2.354, 95% CI: 1.201-4.613,
p<0.05), Late Stages (HR=2.367, 95% CI: 1.017-5.502, p<0.05) and lack of treatment
(HR: 5.063, 95% CI:1.831-14.051, p<0.05). The survival rates vary significantly with the
stage at diagnosis, with early-stage detection showing a substantially higher survival rate
compared to late-stage diagnosis.

Conclusion: The study highlights the urgent need for improved awareness, early
detection, and accessible treatment options to enhance survival rates. It also underscores
the importance of addressing socio-demographic and lifestyle factors to improve patient
outcomes. The findings are intended to inform healthcare policy and targeted
interventions to reduce the breast cancer burden in this region.
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INTRODUCTION:

Breast cancer (BC) is the most common malighancy among women worldwide and is a leading cause of global cancer
incidence. In 2024, an estimated 2.4 million women diagnosed with breast cancer and 694000 deaths globally (Ferlay et al.,
2026). In India, about 200,000 new cases of breast cancer were reported in 2020, making it the most prevalent cancer among
women in and representing nearly 13.5% of the country’s cancer burden.( ICMR, 2017). In the eastern part of India, breast
cancer is one of the commonly diagnosed non-communicable diseases among women. Current trends point out that breast
cancer is more common in the younger age group and the incidence rates were 68.8% and 64.9% of all women suffering from
breast cancer in Guwahati and Dibrugarh, which are two major cities of North-East (NE) India respectively, who were below
50 years of age. (Breast Cancer statistics, 2024). Breast cancer brings unique challenge due to late-stage presentation, limited
screening programs, and socio-economic dispatities through the women (Sathwara , Balasubramaniam et al.,2017),. Breast
cancer has surpassed cervical cancer to become a most common cancer among women in India, accounting for nearly 27% of
all female cancers (Chaturvedi et al., 2022). The growing of cancer burden affects steadily, particularly in urban and semi-
urban regions, primarily due to lifestyle changes, delayed diagnosis, and inadequate awareness (Malvia et al., 2017).In Western
countries it is estimated that breast cancer diagnosed among women is above 60 years, in India, the disease occurs a decade
earlier, affecting women in their 40s and 50s, thereby contributing to higher disease severity and mortality (Liu et al., 2022)

Socio-demographic factors such as Education, Age, Clinical factor like BMI, Cancer Stages, and lifestyle habits, along with
treatment-related determinants like delayed surgery, Chemotherapy and other systemic therapies, play a vital role in survival
outcomes in this region (Devi et al., 2021)

Several Indian Studies has reported that the overall 5-year survival rate for breast cancer patients is very high for Stage I
patients (95%, stage I), compared to those in advanced stage (21% StagelV)( Sathwara et al.,2017).Worldwide data has shown
that in lower-middle-income countries, especially among rural populations, the impact of cancer is high due to low awareness,
limited access to affordable healthcare, and poor disease prognosis. In India, the survival rate for breast cancer patients is
lower compared to Western countries due to early onset, delayed diagnosis, and late treatment ( Mehrotra et al.,2022).Older
Age at diagnosis and the advanced stage of breast cancer are significantly associated with patient survival ( Sheikh et al.,2015,
Taplin et al., 2004), Dietary factors also have a considerable impact on the development of breast cancer (Holmes et al.,
1999). A study conducted in the NE region of India found that the overall survival rate for breast cancer patients is 93.3% at
one year and 70.8% at three years, with an average survival time of 38 months. The risk of developing breast cancer is higher
among women aged 35-50 than among younger or older women. Non-parametric and semi-parametric analysis of survival
data showed that factors like age, educational status, and residence are significantly associated with the risk of mortality from
breast cancer (Bhattacharjee S, Deka S, 2022, Dudley et al., 2016).

The NE region of India has the highest cancer incidence rate in the country, facing challenges such as inadequate treatment
facilities, low awareness for eatly detection, and limited access to timely treatment. Factors such as socio-demographic,
reproductive, and genetic profiles, along with lifestyle, are strongly associated with breast cancer survival. Given the regional
disparities and rising burden of breast cancer in Assam, it is essential to identify the Socio-demographic and treatment related
factors on breast cancer survival and severity. This study focuses on breast cancer patients in Dibrugarh District of Assam,
India, and examines risk factors such as educational status, age at diagnosis, body mass index (BMI), cancer stage and
breastfeeding status with clinical and treatment factors like BMI and cancer stage and various treatments, as well as genetic
factors such as family history of cancer on breast cancer survival. These factors influence the risk of breast cancer and are
associated with patient survival (Ewertz et, al., 1991).

This study applied Survival analysis technique to study the time between an event's start and its occurrence, with the event of
interest being death (Kaplan et al, 1958). In the context of breast cancer, survival analysis helps in understanding the
likelihood of a patient surviving the disease (Siegel et al., 2018).The main objective of survival analysis is to identify the factors
that influence the time to death, enabling healthcare professionals to develop more effective treatment strategies and improve
patient outcomes (Clark et al., 1988). Different survival analysis methods, including the Kaplan-Meier method, log-rank test,

and Cox proportional hazard regression, are commonly used to analyze survival functions.
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Objectives of the Study

The present regional-level study was conducted in a tertiary care centre of Dibrugarh, Assam, India with the following
objective:

1. To investigate the survival time and factors affecting survival of breast cancer patients with reference to socio-
demographic, reproductive, genetic, lifestyle and treatment related factors.

MATERIALS AND METHODS

Data collection and follow up: This was a retrospective cohort study conducted at a tertiary care centre of Upper Assam.
The period of study was from 2017-2022.The study was carried out for Dibrugarh District, Assam, India. A predesigned,
pretested questionnaire was used for the collection of data. Various treatment strategies play a vital role in determining
patients' outcomes. However, the effects of treatment-related factors on survival time often vary depending on individual
patients' characteristics. Since individual patient characteristics include information about socio-demographic factors
(educational status, income, and age) and clinical factors (breastfeeding status, stage of cancer, and family history) that
influence health outcomes and the effectiveness of treatments. All these factors and treatment factors were collected from
hospital records. The patients were considered censored if they were alive beyond 31 December 2022, died due to other
causes, or were lost to follow-up. After collecting the hospital record, a telephonic conversation and home visit survey were
conducted to ensure the survival status of the patients, date of death (if she dies due to breast cancer), and continuation of
treatment. Also, extension of disease includes stages, surrounding organs/tissues, distant organs, etc. that are collected.
Survival days were estimated from the day of diagnosis until death, loss to follow-up, or the end of 2022. The study was
approved by the Institutional Ethical Committee for Human of the tertiary care hospital. Informed consent was taken from
the study participants. Participants were assured of confidentiality and anonymity.

Participants

Patients were enrolled based on inclusion and exclusion criteria. Pre-enrolment counselling included commentary on the

benefits of the study to the participants and its contribution to the general population. The inclusion criteria were
(1) Age: = 18 years.
(2) Histo-pathologically confirmed invasive breast carcinoma cases.
(3) Ability to provide informed consent.
(4) Available for follow-up assessments.
The Exclusion criteria were:
(1)  Benign / non-cancerous breast tumors or any other neoplasms.
(2)  Unwilling to participate in the study.
(3)  Incomplete basic information
Sample size

To determine the sample size for this study, Yamane’s (1967) formula for finite populations was employed

_ N
T Tive?

Where n is the sample size, N is the total target population (N = 442), and e is the margin of error (e = 0.05). The formula
yielded a required sample size of approximately 209.98, which was rounded to a minimum target of 210 participants. A non-
probability purposive sampling technique was subsequently used to select these 210 participants from the broader population.
This method was selected because it allows the researcher to intentionally choose individuals who possess specific
characteristics, knowledge, or clinical experiences essential to answering the research questions. Participants were chosen

based on predetermined inclusion critetia to ensute data quality and relevance to the study's specific focus..
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METHODOLOGY:

In this study, we have considered a total of eight socio-demographic, clinical variables and treatment variables as probable
risk factors of breast cancer, and time to death from breast cancer. A brief description of the factors is depicted inTablel.

Association of the factors with the occurrence of breast cancer

The variable measuring the time to death due to breast cancer is a non-normal continuous variable. All the other variables
used in the study are qualitative with two or more categories. As such, to compare it with various factors, the Mann-Whitney
U test and Kruskal-Wallis test are used.

Comparison of the Risk Factors with the time to death due to breast cancer

We have considered the time (in weeks) before death from breast cancer as survival time. All the patients under study have
cither died, been lost to follow-up or are still undergoing treatment. The specific difficulties relating to survival analysis arise
largely from the fact that only some individuals have experienced the event and, subsequently, survival times will be unknown
for a subset of the study group. For example, in collecting information about the time of death from breast cancer, some
individuals may still not have died or may recover, or be lost to follow-up. As such, for patients who were lost to follow-up or
still undergoing treatment, the exact times of death for them are unknown. These are right-censored observations or times

because the true unobserved event is to the right of the censoring time.

Suppose T denotes the time of death of a patient suffering from breast cancer. Then the survivorship function denoted by
S(9) is defined as the probability that a patient survives up to time 4 i.e., dies after time # and is given by,

S(H)=P(that a patient dies after time 7)
=P (T>) 1.1
When the data contains censored observations, the survivorship function (surviving from death) is estimated as

3( ) Number of patients dies after time # 12)
' =

Total number of patients

A simple comparison of the survivorship function can be achieved by drawing graphs of the time of death function. Thus, to
compare the impact of a risk factor, the survivorship curves for different levels of the factor are drawn using Equation (1.2).

Also, Kaplan-Meier curves give the overall survival rate of Breast cancer patients.
Comparison of the survival times for different risk factors

Suppose S1() and S2(%) be the survivorship functions under two different levels of a factor. To test the null
hypothesis that the two levels of the factor have the same survival time, i.e,

Ho: $1 (2‘):\5‘2(2‘),
To compare the survival times for different levels of the risk factors, we have used the non-parametric Log-Rank test
also called the Mental-Heinzen test.

Impact of risk factors on the time to death due to breast cancer

To examine the combined effect of the covariates on the time to death due to breast cancer, Cox’s Proportional Hazard
Model is used. The model evaluates simultaneously the effect of several covariates on survival, which can be suitably adapted
in the present context. The Cox model is a semi-parametric regression model that defines the hazard function 4 (4 x) by a set

of p covariates X'= (x1, x2,..., x;) as

h (t,x)=ho(t)ePr¥1B2x2++Bpxp =p ) B’ (1.3)

Where,  represents the time to death. The term /o (9) is called the baseline hazard. It corresponds to the value of the

hazard if all the x;are equal to zero, i.e., without any influence of covariates. The coefficients 8= (1, fz...,fp) measure
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the impact (i.e., the effect size) of covariates. The logarithm of the hazard ratio in (1.4) gives the numerical estimates of the

regression coefficients Pr rather than in the shape of h (t, )

logh(t, x) = logho(t) + 8 *

_ Group Hazard _ _
Orlog (HRo) =logl———=———) = 3| fix; 14
Which is a linear function of the covariates xi, X2, .. ., Xp.
RESULTS AND DISCUSSION:

The present 5-year retrospective cohort study (2017-2022) analyzed 210 cases of breast cancer patients, revealing an average
age at diagnosis of 40.2 years, with a median age of 45 years and an age range between 20 and 80 years. The median survival
time was 167.0 [139.0, 195.0] weeks (Table 2). A total of 78 (37.15%) individuals experienced death due to breast cancer by
the end of the study. The overall survival rates for breast cancer participants in our cohort were 92% at 1 year, 68% at 3 years,
and 40% at 5 years (Figure 1). Out of 210 breast cancer cases recruited to this study, the majority of patients were Hindus
(94.20%), literate (80.0%), and housewives (98.0%). Demographic characteristics show that most patients had a normal BMI
(70.4%), with an average weight of 51.6 kg and average BMI of 22.21. The study showed a predominantly non-vegetarian diet
(100%) with minimal alcohol consumption (5.3%) and no smoking (0%, with 9.5% occasional tobacco use. Family history of
cancer was relatively low (9.1%). Breast cancer patients' stages were distributed as follows: Stage I (22.4%), Stage II (22.8%),
Stage IIT (28.1%), and Stage IV (26.7%), with cancer occurring more or less equally on both breasts (Left: 53.4%, Right:
46.2%). Also, 81.9% of patients were breastfed, and 96.2% were married. Additionally, 30% of patients received only surgery,
56.2% received only chemotherapy, 13.8% received chemotherapy with surgery and other, and 8.09% did not receive any
kind of treatment. The variable detail of breast cancer patients are presented in Table 1.

Survival outcomes:

We examined the survival outcomes of 210 patients diagnosed with breast cancer. The overall survival rates for these patients

in our study were 93% at one year, 67% at three years, and 40% at five years.

These survival outcomes were linked to several factors, including educational level, age at diagnosis, body mass index (BMI),
cancer stage, breastfeeding history, family history of cancer, and types of treatments received. Education level was found to
be a key predictor. Individuals with graduate education had survival rates of 98% at one year, 69% at three years, and 49% at
five years, while those who were illiterate had survival rates of 82%, 51%, and 20%, respectively (Figure 2(a)). Age also played
a role, with patients under 45 years old showing survival rates of 96%, 90%, and 38% at one, three, and five years, whereas
patients aged 45 and above had survival rates of 88%, 48%, and 15%, respectively (Figure 2(b)). Individuals with underweight
or normal BMI had higher survival rates compared to those who were obese, with survival rates of 69%, 40%, and 5% at one,
three, and five years (Figure 2(c)). Cancer stage at diagnosis was strongly associated with survival, with Stage I patients having
96% at one year and 75% at five years, while Stage IV patients had 89% at one year and 5% at five years (Figure 2(d)).
Women who had a history of breastfeeding showed better survival rates at 93% and 59% at one and three years, compared to
81% and 40% for those without this history (Figure 2(e)). Lastly, women with a family history of cancer had lower survival
rates compared to those without, with 68% survival at five years versus 29% for those with a family history (Figure 2(f)).
Lastly, women undergone various treatment has better survival 95% at 1st year and 70% at 3 years) compared to patients who
had not taken any kind of treatment (60% and 30%) (Figure2(g)). The detailed survival rate of these factors is shown in Table
2.

By using equation (1.2) several survivorship functions are depicted under various risk factors via, Education status, Age of
breast cancer, etc. Figures 2(a), 2(b), 2(c),2(d),2(e),2(f) and 2(g) gives the survival curves for the risk factors included in the
study. Also the overall survival is depicted under Figure 1.

The results of Mann-whitney U test, Kruskalwalli’s test and p values shows that the breast cancer patients with two factors,
Income and Breastfeeding Status are positively associated with the occurrences of breast cancer. Breast cancer patients
income (Mann-whitney U=10441.5, p=0.028) has significant difference between high and low income patients as p value is
less than 0.05 at 95% confidence interval. Also for Breastfeeding Status (Mann-whitney U=1673.0, p=0.024) has significant
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difference between Breastfeeding and non breastfeeding women as p value is less than 0.05 at 95% confidence interval. The
result of the test is given in Table 3.

Next, to identify the factors that are associated with the survival time of patients from breast cancer using the Log Rank test.
The results of the test are as follows:

The mean and median survival times of each covariate, and different groups of Education, Age at diagnosis, BMI, Cancer
Stage, Breastfeeding, family history and Treatments had statistically different survival probabilities. This is also evident from
Table 5 as the p-values corresponding to these factors are less than 0.05 (at 5% level of significance).

The survival analysis revealed significant differences in mean and median survival times across various factors and groups (p
< 0.05). Notably, illiterate patients had lower survival probabilities than literate patients (LLog-Rank test value: 19.7, p=0.007).
Additionally, middle- or older-onset age patients (45&Above years) had shorter survival times than younger patients (Log-
Rank test value: 12.2, p=0.005). Cancer stage at diagnosis was also a crucial factor, with patients diagnosed at Stage IIT or IV
having shorter survival times than those diagnosed at Stage I or II (Log-Rank test value: 16.3, p=0.001). Furthermore,
overweight or obese patients had shorter survival times than underweight or normal weight patients (L.og-Rank test value: 8.8,
p=0.032). Women who breastfeed had longer survival times than those who did not (Log-Rank test value: 9.93, p=0.002).
Lastly, cancer treatment also had a significant association with survival time (Log-Rank test value: 22.6, p=0.00005). Detailed

survival analysis of mean and median survival times of these factors is detailed in Table 4

The Cox's Proportional Hazard Model was used to examine the combined effect of these significant factors on survival time.
The model included seven significant factors »7z3., Age at diagnosis, educational status, BMI, breastfeeding status, cancer stage,
family history and treatment of cancer. The results of Cox's Proportional Hazard Model showed that p-values for all three
tests: Likelihood ratio test, Wald test and Score test are significant, indicating that the model is significant, and hence the
omnibus null hypothesis that all B’s are 0 is rejected. So it can be inferred that there was an overall significant relationship

between this set of covariates and survival time.

The results showed illiterate patients had a 68.4% increased hazard of death compared to literate patients (p=0.034). Older-
aged patients (45 & above) had a 134.5% increased hazard of death compared to younger patients (p=0.012). Patients
diagnosed at Stage IV had a 2.367 times increased hazard of death (p=0.045) compared to early stage. No Breastfeeding status
had a 84.3% increased hazard of death compared to participants with positive breastfeeding status (p=0.045). Patients who
underwent complete treatment (surgery with chemotherapy, and others) had substantially better survival than those who
underwent incomplete or no treatment (HR = 5.067(1.831, 14.015), p < 0.01).

Although BMI and family history of cancer were insignificant, as their hazard ratios indicated increased risk. Table 5 gives
detailed outcomes of the proportional hazard model with p-values (Pr (Z>|z|)) along with the coefficients (f) and their

standard errors (SE), exponentiation of coefficients ( ¢;) and their confidence intervals (CI) and critical values (3).

As Breast cancer is one of the most common malignant neoplasm affecting women globally and a leading cause of cancer-
related deaths among women. The incidence of breast cancer in India has risen consistently across all regions, with an annual
increase of 0.5% to 2% (Agarwal & Ramakant, 2008). There is a high prevalence of malignancy in younger ages, with nearly
48% of patients diagnosed before the age of 50 (Madhab et al.,2018) ,which contrasts sharply with Western populations,
where the peak incidence typically occurs among women in their sixties (Khokhar ,2012). In Northeast India, breast cancer is
the most common cancer among females, accounting for 14.5% of cases where incidence rate was also estimated at 27.81 per
100,000, nearly twice the non-Northeast rate of 13.62 (Khokhar, 2012; Rajbongshi et al, 2018). The present 5-year
retrospective cohort study of 210 breast cancer cases (2017-2022) provides critical insights into the unique profile of breast
cancer patients in Dibrugarh District of Assam, India, particulatly in relation to age, socio-demographic, lifestyle, clinical as
well as treatment related factors. These findings indicate regional variations in breast cancer trends from both Indian and

Global patterns.

This study revealed that the average age of breast cancer diagnosis is 46.2 years, significantly younger than in Western
countries, where incidence usually peaks around 60 years [Giaquinto et al.,2022]. These results are corroborated with previous
studies from NE India, which reported a mean age at diagnosis is ranging from approximately 44 to 48 years, respectively,
reflecting a trend that is consistently a decade younger than the median age of 62 years typically observed in Western
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populations (Gogoi et al.,2016 ; Leong et al.,2010). Genetic traits, reproductive patterns, dietary and modern lifestyle habits in
the Indian populations may contribute to this early onset [Sharma et al., 2014]. Notably, the younger average age in Northeast
India emphasizes the critical need for localized, early screening initiatives.

Furthermore, our study shows a clear link between age at diagnosis and survival rates. Younger patients (Below 45) showed a
95% 1-year and 70% 3-year survival rate, whereas older age patients (45 and above) had reduced survival rates (89% at 1 year
and 49% at 3 years) (Table 2). The result also showed that the median survival time of younger patients below 45 is 238
weeks, which is much higher than the median survival time of 154 weeks of older patients(45 and above years) (Table 4). This
indicates that the risk of death increases with increasing age. Also, the risk of death for older patients is 2.345 times higher
than for younger patients. (Table 5). These results align with the study showing that increased age at diagnosis was associated
with decreased survival (Brandt et al., 2015). This trend highlights that younger individuals generally experience fewer co-
morbidities and greater tolerance to aggressive treatments [(Mehrotra & Yadav, 2022)]. These findings suggest that age-

appropriate screening and management strategies are crucial to optimize outcomes for older age patients.

The socio-demographic analysis of the study highlights that most participants were married Hindu housewives with low
incomes. Among them, 80.0% were literate with primary education (43.8%), secondary education (27.2%) and graduates
(9.05%) (Table 1). This profile aligns with demographic characteristics in NE India, where women are responsible for
household roles, often engaging in informal labour, especially in rural and semi-urban areas [Gajalakshmi]. Notably, literacy
among women in this region was generally high compared to other parts of India, potentially attributed to a strong emphasis

on female education in states like Assam and Mizoram [Amerian society].

Data confirms that educational attainment is a strong independent predictor of breast cancer survival. Graduates
demonstrated higher survival rates at all intervals: 99% at 1 year, 70% at 3 years, and 50% at 5 years. In contrast, the illiterate
subgroup had lower survival rates: 81% at 1 year, 50% at 3 years, and 20% at 5 years (Table 2). The study also implies that
Illiterate patients have shorter survival time compared to literate patients. The median survival time is 147 weeks for illiterate
patients compared to 221 weeks for Graduate patients, indicating illiteracy is possibly associated with shorter survival. (Table
4). Also, the time to death from breast cancer decreased by 68.4% compared to literate patients, if we hold the other factors
constant. (Table 5). This highlights the crucial role of education in health outcomes, likely due to improved health literacy,
timely healthcare utilization and adherence to treatment protocols (Bradly et al.,2026). Higher literacy levels can assist in
secking medical attention for breast abnormalities, contributing to better health awareness. These findings highlight the
importance of educational initiatives targeting breast cancer awareness and self-breast examinations, particularly in
populations with lower literacy rates. By addressing education-related inequalities, healthcare access and screening behaviours

can be improved, ultimately improving breast cancer outcomes in NE India.

A significant proportion (70.4%) of study participants had a normal BMI, averaging 22.21 kg/m? (Table 1). These tesults
differ from global findings where breast cancer incidence is often higher among individuals with overweight or obesity,
particularly in post-menopausal women (Singh et al.,2011) Notably, breast cancer patients in India tend to have lower BMIs
compared to Western populations, potentially due to differing dietary habits and lifestyles.

Minimal alcohol consumption (5.3%) and no smoking history among participants reflected local norms and cultural practices
that may influence breast cancer risk profiles. However, tobacco use was reported in 9.5% of participants, primarily through
chewing (44.71%), which a concern is given high tobacco consumption rates in certain groups in NE India (World Cancer
Research Fund,2018, Sanker et al.,2021,Singal et al.,2023).

BMI also correlated with survival outcomes, with Normal BMI patients showing higher survival rates (90% at 1 year, 65% at
3 years, and 21% at 5 years) compared to obese individuals (Table 2). The present study shows that there is a statistically
significant relationship between BMI and breast cancer survival (p=0.032) (Table 4). The study also signifies that median
survival time is 139 weeks for obese patients compared to 195weeks for normal patients. This suggests that obesity is
associated with poorer overall breast cancer survival. On the other hand, the Cox model showed no evidence of significant
cotrelation between the patients' survival ime and BMI. These results contradict the studies conducted by Singh ¢z a/ (2011)
and Blair ez 4/ (2019). Research suggests that higher BMI is generally associated with poorer survival in post-menopausal
breast cancer patients due to factors such as co-morbidity like diabetes mellitus, hormonal changes and increased

inflaimmation ( Nahmias et al.,2023). The better outcomes observed in underweight and normal-weight patients may reflect a
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combination of metabolic, hormonal and treatment-related factors, underscoring the need for personalized nutritional and
physical health support in breast cancer care.

Cancer staging data revealed that most patients (22.8%) were diagnosed at Stage II, followed by Stage III (28.1%) and Stage
IV (26.7%) (Table 1). This pattern was similar to the national trend, where limited early screening and delayed healthcare
access often resulted in late-stage diagnosis. NE India faces unique healthcare access challenges, including rural infrastructure
limitations, long travel distances and socio-economic constraints, which may delay diagnosis and treatment initiation
[Howlader N, 2019]. Cancer stage at diagnosis is very important for survival. In this study, 1-year survival rates were high
across all stages, but 5-year survival rates decreased significantly with advancing stage: Stage 1 showed a 75% 5-year survival
rate, compared to only 5% for Stage IV (Table 2). This finding aligns with data linking early-stage detection to improved
survival rates in breast cancer ( Dhillon et al.,2018). Our research also demonstrates that women’s survival time after being
diagnosed with breast cancer is significantly affected by their cancer stage. The average survival time for patients with Stage
IV is 2.367 times shorter than that of the reference group (Stage I), when all other parameter held constant (Table 5). This
suggests that overall survival declines with increasing clinical stage. Similar finding specify that late-stage breast cancer patients
are more likely to experience the event (death). Approximately 60% of breast cancer cases in India are diagnosed at stage 111
or IV as most women present to the hospital only when there is a noticeable secondary change like a large mass or changes to
skin or chest wall, with minor symptoms being ignored (Mehrotra et al.,2022) .This condition is now the principal cause of
breast cancer-related deaths among Indian women (Thomas et al.,2025, Notris et al.,2025 Srivastava et al.,2025 ). Stage-wise
comparison of estimated survival outcome with national and international research is detailed in Table 6.1 & 6.2 respectively
(Nair1993, Feleke et al.,2022.).

A sustainable portion (81.9%) of participants had breastfeed history (Table 1), which was associated with reduced breast
cancer risk. High breastfeeding rates, particularly in NE India, may contribute to potential protective effects that delay cancer
onset. Women with a breastfeeding history demonstrated better survival outcomes (92% at 1 year and 58% at 3 years) than
those who had not breastfed (78% and 41%) (Table 2). Also, the patients with a breastfeeding history had more survival time
(212 weeks) than those who had not breastfed (149 weeks). i.e., the factor Breastfeeding is a significant prognostic factor for
survival time of Breast Cancer patients (p=0.015)(Table 4). On the other hand, the Cox model showed 84.3% risk of hazard
to non breastfeeding patients. This result is similar to the findings of Pakseresht ez @/ (2009). There is increasing risk of
breastfeeding's protective impact, which may be due to hormonal and cellular changes in breast tissue during lactation that
lower the likelihood of tumour genesis(Gajalakshmi et al.,2009) .This implies that breastfeeding may have post-diagnosis

benefits, potentially influencing tumour biology or enhancing immune response.

Women who get cancer and do not have a family history of cancer show better survival outcomes ( 80% 1-year and 70%3-
year) than those with a family history of cancer ( 95% 1-year, 70% 3-year and 40% 5-year)(Table 2). Moreover, women
without family history have more survival time (206 Weeks) than family History of Cancer (140 Weeks)(Table 4). The
findings also demonstrate that family history determines the survival of Breast Cancer patients. Patients who have a breast
cancer history in their family are more likely to be at risk of breast cancer as compared to patients who do not have a breast

cancer history (Brewer et al., 2017).

Chang et. al. (2008) performed a similar study on associations between family history of cancer at the time of diagnosis and
risk of all-cause mortality after cancer diagnosis, adjusting for established prognostic factors. The hazard ratios for breast
cancer mortality were 0.98 (95% CI=0.84-1.15) for having at least one first- or second-degree relative with cancer, and 0.85
(95% CI=0.70-1.02) for having at least one first-degree relative with cancer, compared with having no such family history.
Another study by Yusuf et. al. (2024) found that age and family history had significant effects on the survival time (p=0.003),
and the risk of death was 3.244 (95% CI: 0.334, 2.020). This suggests that a patient with a family history of cancer is
associated with survival outcome ( Liu et al.,2021).

The strongest modifiable factor identified was treatment completion. Recent studies focused on breast cancer in Northeast
India and the surrounding region (specifically data from Population-Based Cancer Registries, including those in the
Northeast) highlight that Patients receiving multimodal treatment combining surgery with chemotherapy and other
treatments- significantly improve 5-year survival rates, while incomplete treatment or no treatment are major factors
contributing to high mortality. These Key Findings from Studies in Northeast India (e.g., Assam, Meghalaya, Tripura, and
Manipur) reported poor survival among patients with disrupted or partial treatment in the north-eastern region [Kumar et
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al.,2019]. Similar associations have been authenticated in other Indian centres, where economic constraints, long travel
distances, and lack of awareness contribute to treatment default [Sharma et al.,2025]. Internationally, large trials and registry
data have consistently verified the survival benefit of guideline-based multimodality therapy [Early Breast Cancer Trialists'
Collaborative Group,2011].

CONCLUSION AND FUTURE SCOPE OF THE STUDY:

The purpose of the study was to identify factors affecting the time to death among breast cancer patients using survival
analysis. For studying the survival affects of 210 numbers of breast cancer patients with Eight numbers of risk factors were
collected from a tertiary centure of upper Assam, Dibrugarh. As time to death of breast cancer patients are not normally
distributed so non-parametric tests like Mann-Whitney’s U test( when only two patients groups are to be compared) and
Kendall’s (for more than two patient group) were compared. Kaplan Meier survival curves were deployed to visualized and
compared patients survival for various groups and their significant difference were tested using Log-rank test. The study
identifies that significant risk factors that are associated with occurrence of breast cancer are Educational status, Age at
Diagnosis of breast cancer, Family history of cancer, cancer stage and treatment. Furthermore, the combined effect of the
significant risk factors for survival time of breast cancer patients is studied using Cox’s regression. The overall findings of the
analysis are that educational status with illiterate patients, Age at diagnosis(45 and Above),family history, No treatment are the
significant risk factor that can impact the survivability of patients with breast cancer. Though the use of non-parametric
Kaplan Merrier survival analysis is some cases result a similar or higher estimate of survival rate, the parametric analysis
remains more powerful, robust and efficient. The Cox regression model provides better significant results to the survival
probability of breast cancer patients. So, future researchers could make use of this model. The findings highlight the
importance of early detection, education, better lifestyle and awareness in improving breast cancer survival rates. The study
recommended that an improved method for estimating the survival probability and analysis of breast cancer data. Future

more, studies also need to assess the level of awareness, treatment and control of these risk factors.
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Table 1: Variable Description of n=210 breast cancer Participants

Table 2: Five Year Overall Survival rates of n=210 BC patients

Table 3: Association of Risk factors with the occurrence of breast cancer

Table 4: Mean and Median Survival time (Weeks) of breast Cancer Patients by socio-demographic and treatment
related risk factors

Table 5: Impact of Various Factors on the Survival Time.

Table 6.1: Stage wise comparison of estimated Survival results with National Figure.
Table 6.2: Stage wise comparison of estimated sutvival results with International Figure
Figure 1: Kaplan- Meier curve for Overall 5- Year Survival

Figure 2: Kaplan-Meier curve for survival function of breast cancer patients in association with socio-demographic
and other studies factors: (a) Education status (b) Age (c) BMI (d) Breastfeeding (e) Stage of breast cancer at
diagnosis (f) Family history of cancer (g) Treatment

Table 1: Variable Description of n=210 breast cancer Participants

Variable Category(Statistic) N(%)or Mean £ SD
Age(Years) Below 45 46.27 £ 29.37
45 and Above

Education Illiterate 42(20.0%)
Primary 92(43.8%)
Secondary 57(27.2%)
Graduate 19(9.05%)
Income Lower 189(90.0%)
Middle 16(7.6%)
Higher 5(2.4%)
BMI Underweight 14(6.7%)
Normal 148(70.4%)
Overweight 35(16.7%)
Obese 13(6.2%)
Breastfeeding Yes 172(81.9%)
No 38(18.1%)
Cancer Stages First (I) 47(22.4%)
Second (IT) 48(22.8%)
Third (III) 59(28.1%)
Fourth (IV) 47(26.7%)
Family History Yes 19(9.1%)
No 191(90.9%)
Breast Cancer treatments Only Surgery 63(30.0%)
Only Chemotherapy 101(56.2%)
Chemotherapy with Surgery& 29(13.8%)
other
No Treatment 17(8.09%)

1508
Natural Resources for Human Health (NRFHH)

https://nrfhh.com



Natural Resources for

Human Health
elSSN: 2583-1194

Table 2.

Five Year Overall Survival rates of n=210 BC patients

Survival rate (%)

Factor Sub groups
1year 3 year 5 year
Illiterate 81 50 20
Primary 92 58 -
Education
Secondary 90 62 40
Graduate 99 70 50
Below 45 96 90 38
Age
45 & Above 88 48 15
Underweight 90 71 -
Normal 90 65 21
BMI
Overweight 90 41 20
Obese 69 40 5
Stage I 96 75 75
Cancer Stage Stage II 95 70 60
Stage III 90 60 22
Stage IV 89 31 5
Women with children 93 59 21
Breastfeeding (Yes)
Wo‘men with no 81 0 )
Children (No)
Yes 68 29 -
Family History
No 90 55 21
T
No Treatment 60 30 )
nl
Only Surgery 90 70 15
Breast Cancer Treatments
Only Chemotherapy 92 90 0
Chemotherapy with
Surgery and 95 70 42
other treatments
Overall Survival 92 68 40
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Table 3: Association of Risk factors with the occurrence of breast cancer

Status Mean SD®@ Median Test p-value
Risk . of . Statist
Survival Surviva
Fact MST 1 ic
ors Time(M
ST) in Time
Weeks in
Weeks
1.Educat| Primary 109.8 66.7 111.0 |Kruskalwallis 0.528
lon Secondar| 1015 6.0 | 1000 | st
Status y U=2.221
Graduate 121.1 63.1 127.0
Illiterate 115.2 67.2 114.0
2. Age Below 45 106.7 66.6 97.5
45 & 109.7 64.7 111.0 Mann-Whitney| 0.733
above Test
U=4948.5
3.Income| Low 110.5 65.8 108.0 Mann- 0.028%*
High 1200 | 23.07 | 140 | Vpimey
U=10441.5
4.Cancer | Stagel 105.4 63.3 96.0
Stage Stage II 105.0 60.2 | 100.0 |Kruskalwallis | 0.179
Test=
Stage III 107.2 65.8 109.0
4.903
Stage IV 116.0 71.3 114.0
5.Breastfe | Yes 107.9 64.8 104.0 Mann- 0.024*
;h?g No 143.9 620 | 1420 | Vhitney
atus U=1673
6.Family | Yes 95.3 66.4 84.0 Mann- 0.851
Whit:
History | No 109.9 652 | 108.0 ey
of cancer U=1963.5
7. Underwei 76.1 60.0 54.2 [Kruskalwallis 0.818
ght Test=
BMI
Normal 111.0 65.6 111.0 0.931
Overweig 109.4 61.9 104.0
ht
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Table 4: Mean and Median Survival time (Weeks) of breast Cancer Patients by socio-demographic and treatment related tisk

factors
Variable Category(Statistic) Mean Sutrvival Median Log- p-value
Time(Weeks)[95%CI] | Survival(weeks)[95%CI] rank
value
Age(Years) Below 45 205.5[183.5,227.4] 238.0 [176.1, 299.8] 12.204 | 0.0005*
45 and Above 155.8[140.6,171.0] 154.0 [143.9, 164.1]
Education Illiterate 132.7[107.7,157.7] 147.0 [86.0, 207.9] 12262 | 0.007%
Primary 188.6[166.5,210.6] 206.0[174.1, 237.8]
Secondary 170.8[141.3,194.4] 167.0[ 113.7, 220.2]
Graduate 189.0[154.4,223.4] 221.0 [190.3, 257.8]
Income Lower 173.4[158.7,188.0] 177.0 [144.9, 209.0] 0.577 | 0.757
Middle 159.0[125.2,192.8] 162.0 [140.3, 183.6]
Higher 172.5[103.1,241.8] 150.0 [91.6, 208.3]
BMI Underweight 151.7[124.0,179.3] AT
Normal 180.2[165.0,195.4] 195.0 [156.6, 233.4] 8.838 | 0.032%
Overweight 146.9[116.8,177.0] 143.0 [98.3, 187.6]
Obese 126.8[82.4,171.2] 139.0 [69.5, 208.4]
Breastfeeding | Yes 182.7[167.2,198.2] 195.0 [152.3, 237.7]
No 132.3[109.5,155.0] 140.0 [88.7, 191.2] 9.931 | 0.002%
Cancer Stages | First (I) 204.4[175.9,232.7] 212.0 [-]
Second (II) 203.8[176.7,230.8] o 16352 | 0.001*
Third (I1I) 170.3[147.7,193.0] 171.0 [143.7, 198.3]
Fourth (IV) 139.4[118.2,160.4] 140.0 [99.2, 180.8]
Family Yes 118.8[86.6,151.0] 100.0 [28.2, 171.7] 9.186 | 0.002%
History No 177.2[163.1,191.4] 180.0 [145.0, 214.6]
Breast Cancer | Only Surgery 211.0[187.7,234.2] 238.0 [181.5, 294.5] 22.69 | 0.00005%
treatments Only Chemotherapy | 163.0[145.8,180.2] 159.0 [145.3, 172.6]
Chemotherapy with | 157.8[124.7,190.9] 157.0[ 129.2, 184.8]
Surgery and other
No Treatment 102.2[69.1,135.2] 97.0 [20.2, 173.8]
Overall 171.1[157.8,184.5] 167.0 [139.0, 195.0]
Survival
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Table 5: Impact of Vatrious Factors on the Survival Time.

Factors B SEtofg BB CItofe? z P(Z>|z|)
Education status(Graduate) Reference
Education status(Primary) -0.212 0.617 0.080 [0.241, 2.711] -0.345 0.730

[Education status(Secondary) 0.065 0.300 1.067 [0.592,1.922] 0.217 0.528
Education status(Illiterate) 0.521 0.245 1.684 [1.042, 2.712] 2121 0.034*
Age (Below 45) Reference
Age(45& Above) 0.856 0.343 2.354 [1.201, 4.613] | 2.495 0.012*
BMI(Underweight) Reference
BMI(Normal) -0.126 0.759 0.882 [0.199,3.898] -0.167 0.869
BMI(Overweight) 0.336 0.780 1.399 [0.303,6.459] 0.431 0.667
BMI(Obese) 0.708 0.839 2.029 | [0.391, 10.513] 0.844 0.398
Cancer stage(I) Reference
Cancer stage(II) 0.485 0.505 1.625 | [0.604,4.369] 0.962 0.335
Cancer stage(III) 0.732 0.453 2.080 | [0.856, 5.057] 1.617 0.105
Cancer stage(IV) 0.862 0.430 2.367 [1.017, 5.502] 2.000 0.045%
Breastfeeding(No) Reference
Breastfeeding (Yes) 0.612 0.306 1.843 [1.011, 3.361] 1.997 0.045%
Family History(No) Reference
Family History(Yes) -0.334 0.379 0.719 [0.341, 1.506] -0.879 0.379

Treatment(Surgery) Reference
Treatment(Chemotherapy) 0.695 |0.364 2.00 [0.980, 4.096] 1.907 0.056
Treatment( Chemotherapy 0.749 |0.487 2.1 [0.812,5.501] 1.534 0.125
with Surgery and others)
Treatment (No treatment) 1.623 |0.519 5.06 [1.831,14.015] 3.126 0.001*

Wald test

=49.45 on 15 df, p=le-05

Likelihood ratio test= 51.72 on 15 df, p=6e-06

Score (log rank) test = 56.57 on 15 df, p=1e-06
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Table 6.1: Stage wise comparison of estimated Survival results with National Figure.

Median Survival Time p-value
Estimated from National Reference Estimated | National
Factor present study from Reference
(weeks)
(Weeks) present
study

Stage 1 212 -
Stage 11 - - 0.000 <0.01
Stage 111 171 130.36
Stage IV 140 78.27

Table 6.2: Stage wise comparison of estimated survival results with International Figure.

Median survival time Hazard ratio p-value
Estimated | International | Estimated | International | Estimated | International
Factor from Reference from Reference from Reference
present (Months) present present
study study study
(Weeks)
Stage 1 212 - - ; }
Stage 11 - - 1.412 3.973 0.491 0.195
Stage 111 171 156.5 1.646 14.997 0.256 0.008
Stage IV 140 147.8 2.270 11.936 0.036 0.016

Natural Resources for Human Health (NRFHH)

https://nrfhh.com

1513



Natural Resources for
Human Health

elSSN: 2583-1194

Survival Function

— ~y Survival
1.0 |8 ’Function
~—+— Censored
0.8
=
=
> 06—
p—
= §
w
£ 04
p 1
(&)
0.2
0.0+
T T T T T T T
0 50 100 150 200 250 300
Survival Time(in weeks)
Figure 1: Kaplan-Meier curve for overall 5-Year Survival.
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Figure 2: Kaplan-Meier curve for survival function of breast cancer patients in association with socio-demographic and other
studies factors: (a) Education status (b) Age (c) BMI (d) Breastfeeding (e) Stage of breast cancer at diagnosis (f) Family history

of cancer (g) Treatment
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