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ABSTRACT

Background: The survival rate for breast cancer patients in India remains poor
compared to Western countries, primarily due to early onset, late diagnosis and
delayed treatment. In Dibrugarh district of Assam, India, breast cancer is more
prevalent among younger women, with 64.9% of cases, affecting women below 50
years of age according to ICMR cancer registry. Furthermore, very limited data
from this region hinders a comprehensive understanding of the disease's burden and
trends in this region.

Objectives: To investigate the survival rates of breast cancer patients in Dibrugarh,
Assam India and determine the socio-demographic, lifestyle and other factors that
influence survival, with a view to identifying key predictors and covariates that
associates breast cancer survival in this region.

Materials and Method: A retrospective cohort study was conducted from 2017 to
2022 in a tertiary care centre in Dibrugarh, Assam for 210 breast cancer cases. The
data were analysed using Kaplan Meier survival plot(s) for survival rates, Log-
Rank test to compare the survival times for different levels of the risk factors and
impact of risk factors on the time to death due to breast cancer was analysed using
Cox proportional hazard model.

Results: The average age at diagnosis of breast cancer was 45.5 years. The Overall
5-year survival rate of breast cancer patients was 38%. The study signifies the socio-
demographic, lifestyle and other factors influencing survival viz. educational status,
onset age of breast cancer, BMI, cancer stage, breastfeeding and family history. The
survival rates vary significantly with the age at diagnosis, early-stage detection
showing a substantially better survival rate compared to late-stage diagnosis. The
Cox’s proportional Hazard model inferred an overall significant relationship
between these set of covariates and survival time.

Discussion and conclusion: The study identified socio-demographic and other
factors such as educational status, age at diagnosis, BMI, cancer stage,
breastfeeding and family history that influence survival rates. These findings
highlight the need for increased awareness and early detection of breast cancer in
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India. Regular breast self-examination, clinical breast examination, and
mammaography can help detect breast cancer at an early stage, improving treatment
outcomes and survival rates. It is essential to address the socio-demographic and
lifestyle factors that influence breast cancer survival patterns in India.

Introduction:

Breast cancer (BC) is the leading cancer in women worldwide. Every year, 2.3 million breast
cancer cases are registered and 6,85,000 dies from breast cancer.! Breast cancer accounted for
15.5% of all cancer-related deaths among women worldwide in 2020 and continues to be the
most commonly diagnosed form of cancer in females (23.5%). It has now surpassed lung
cancer as the leading cause of global cancer incidence in 2020 with 11.7% of all cancer cases.
As per the GLOBOCON data (2020) breast cancer accounted for 13.5% (1,78,361) of all cancer
cases and 10.6% (90,408) of all deaths in India. In eastern part of India, breast cancer is one of
the common non-communicable disease and the most commonly diagnosed cancer in 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.®

The studies from India have reported that 5-year overall survival rate of breast cancer
is 95% for stage | patients, 92% for stage I, 70% for stage 111, only 21% for stage IV patients.*
Previous studies around the world have shown that lower-middle income countries especially
in rural populations, the impact of cancer is high, due to low awareness, lack of access to
affordable care and poor prognosis. Also the survival rate of patients with breast cancer is poor
in India as compared to western countries due to early age at onset, late stage diagnosis and
delayed in treatments.® In Western countries, 12 women develop breast cancer at some point
in life and estimated that 5% - 10% of the breast cancer cases in women are linked to hereditary
factor. Age at diagnosis and stage of breast cancer is associated with survival of breast cancer
patients.®’ Dietary factor has a significant effect on women breast cancer.? In the United States,
the effect of some risk and prognostic factors contributing to the survival of the breast cancer
patients showed that tumour size, lymph node metastasis and tumour extension have significant
effect on breast cancer survival.® A NE Indian study on survival analysis of breast cancer
patients revealed that overall survival rate of breast cancer was 93.3% (1 year) and 70.8% (3
year) with average survival time is 38 months. The risk of breast cancer occurrences among
women belonging to 35 — 50 years is higher than young and elderly aged women. Non-
parametric and semi-parametric study on survival of breast cancer patients shows that the risk
factors age, educational status, residence etc. are significantly associated with risk of mortality
of breast cancer patients, 01!

The NE region has the highest incidence of cancer in India burdened by issues not only
inadequate cancer treatment facilities but lack of awareness for early detection and treatment.
Moreover, factors like socio-demographic, reproductive and genetic profile along with lifestyle
are strongly associated with breast cancer survival. In the present study, educational status,
onset age of diagnosis, Body Mass Index (BMI), stage of cancer and breastfeeding are the
risk factors discussed for breast cancer patients of Dibrugarh District of Assam, India that are
strongly associated with the survival of breast cancer patients. The study also highlights some
clinical factors like age at first delivery, delivery mode, BMI and cancer stage along with
genetic factor like family history of cancer. These factors influence the risk of breast cancer
and indicate an association between breast cancer and patient’s survival.?

Survival analysis is a statistical method used to examine the time-to-event data, where
the event of interest is death.®* In the context of breast cancer, survival analysis helps
researchers and clinicians understand the probability of survival for patients suffering from the
disease.'* The primary goal of survival analysis is to identify the factors that influence the time-
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to-death, enabling healthcare professionals to develop effective treatment strategies and
improve patient outcomes.'® Additionally, predictive models can be developed to forecast
individual patient outcomes, enabling personalized medicine approaches.® Different survival
methods like Kaplan-Meier method of Log Rank test and Cox Proportional Hazard regression
are commonly used to analyze survival function.

Objectives of the study:
Even though various studies have been undertaken in India and worldwide on breast cancer
survival but in regional level, research has been limited. The present regional level study was
conducted in a tertiary care of Dibrugarh, Assam, India with the following objectives:

1) To investigate the survival rates of breast cancer patients with reference to socio-

demographic, reproductive, genetic and lifestyle factors.
2) To compare survival time among the different sub-groups of breast cancer patients.
3) To determine the factors and/or covariates that affects the survival function.

Materials and methods:
i.  Study design
This was a retrospective cohort study conducted at a tertiary care center of Upper Assam. The
period of study was from 2017-2022.The study was carried out in a tertiary care centre of Upper
Assam region. The patients were considered as censored if they alive beyond 2022 died due to
other cause or loss to follow up.
ii.  Inclusion and exclusion criteria
Inclusion criteria:

(1) Age: > 18 years.

(2) Histo-pathologically confirmed invasive breast carcinoma cases.

(3) Ability to provide informed consent.

(4) Available for follow-up assessments.
Exclusion criteria:

(1) Benign/ non-cancerous breast tumors or any other neoplasms.

(2) Unwilling to participate in the study.

(3) Incomplete basic information.
iii. Enrolment
Participants 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.
iv. Sample size
A total of 210 adult female individuals who fulfilled the inclusion criteria participated in the
present study.lt was a hospital-based study and purposive sampling technique was used for
determination of sample size meeting with the feasibility to conduct the study.
v. Data collection and follow up
Data had been retrospectively collected from 210 breast cancer participants through telephonic
conversation; while some participants visited the tertiary care centre for physical follow-up to
ensure survival. A total of 14 variables were assessed which included socio-demographic
variables (educational status, employment, income, marital and religion statuses), clinical
variables (mode of delivery, breast feeding status, cancer breast, stage of cancer and family
history) and status of substance consumption (alcohol, smoking and use of tobacco)
vi. Survival analysis
In the present study, survival time was defined as time to death due to breast cancer. From the
right-censored observations, the Kaplan-Meier test was used to estimate the survivorship
function among the study population at 1, 3 and 5 years duration.
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vii. Association of the factors with the occurrence of breast cancer
The variable measuring the times 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 - walis test are used.
vii. Comparison of Survival Times
Log-Rank test (Mental-Heinzen test) was used to compare survival times for different risk
factors.
viii. Analysis of combined effect of covariates on survival
Examination of combined effect of the covariates on the time to death due to breast cancer
was done using Cox’s Proportional Hazard Model. The model simultaneously evaluates
the effect of several covariates on survival.
ix. Ethical approval
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.
X. Statistical analysis
The statistical tests performed in the present study were: Mann-whitney U test/Kruskal walis
test, Kaplan-Meier survival plots, Log-Rank test (Mental-Heinzen test) and Cox’s
Proportional Hazard Model. P-values less than or equal to 0.05 was considered as statistical
significance. Statistical analysis was performed with Microsoft Excel, IBM SPSS software
(version 21) and R (version 4.3.3).
Results:
The present 5-year retrospective cohort study (2017-2022) analyzed 210 breast cancer cases,
revealing an average age at diagnosis of 44.5 years, with a median age of 45 years. The majority
of Breast cancer (BC) patients were Hindus (94.2%), literate (80.0%), and housewives (98.0%).
Most BC patients had a normal BMI (70.4%) with an average weight of 52.5 kg and average
BMI of 22.20. The study showed a minimal alcohol consumption (5.3%) and 9.5% occasional
tobacco use. Family history of cancer was very rare (9.1%). Breast cancer stages were
distributed as follows: Stage | (22.4%), Stage Il (22.8%), Stage 11l (28.1%), and Stage 1V
(25.7%), with BC occurring equally on both breasts (Left: 53.4%, Right: 46.2%). Additionally,
81.9% of participant breastfeed and 96.2% were married. Detailed socio-demographic and
clinical characteristics along with status of substance consumption are shown in Tablel.
Survival outcomes:
We analyzed the survival outcomes of 210 cases of Breast Cancer (BC) patients. 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).

The survival outcomes were also associated with educational status, age at diagnosis,
BMI, stage of cancer and breast-feeding status and family history. Education level emerged as
a critical predictor, with graduate individuals showing 99% in 1-year, 70% in 3-year, and 50%
in 5-year survival rates, contrasting with illiterate individuals' rates of 81%, 50%, and 20%,
respectively (Figure2(a)). Age also impacted survival, with the Below 45 age group exhibiting
95% 1-year, 89% 3-year and 40% 5-year survival rates, whereas the 45 and above age group
had 89% 1-year, 45% 3-year and 15% 5-year survival rates (Figure2(b)). Additionally,
Underweight or normal individuals had higher survival rates compared to obese individuals
(70% 1-year survival, 41% 3-year survival and 5% 5-year survival (Figure 2(c)).Cancer stage
at diagnosis was strongly correlated with survival, ranging from 95% 1-year and 75% 5-year
survival rates for Stage | to 90% 1-year and 5% 5-year rates for Stage IV (Figure2(d)).
Furthermore, women with a breastfeeding history demonstrated better survival rates (92% at 1
year and 58% at 3 years) compared to those without (80% and 41%)(Figure2(e)). Lastly,
women with family history of cancer have lower survival rates as compared to without family

147 |Page



STUDY ON SURVIVAL OF BREAST CANCER PATIENTS IN ASSOCIATION WITH SOCIO-
&EEIPH DEMOGRAPHIC FACTORS OF DIBRUGARH DISTRICT OF ASSAM, INDIA
« SEEJPH Volume XXVII, 2025, ISSN: 2197-5248; Posted:02-02-25

history (70% 3year survival and 30% 3 year survival)(Figure2(f)). The detailed survival rate of
these factors is shown in Table 2.

The results of Mann-whitney U test, Kruskalwalli’s test and p values shows that the breast
cancer patients with three factors, namely Caste, Employment Status and Breastfeeding Status
are positively associated with the occurrences of breast cancer. In case of Caste (Mann-
Whitney U=1534.0, p=0.048) there is a significant difference between Reserved and
Unreserved category as p value is less than 0.05. Similarly for breast cancer patients with
Employment status (Mann-whitney U=10441.5, p=0.028) has significant difference between
Professional and Housewife women 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 difference
between Breastfeeding and non breastfeeding women as p value is less than 0.05 at 95%
confidence interval. The results of the test is given in Table 3

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 covariates, and different groups of Education,
Age at diagnosis, BMI, Cancer Stage, Breastfeeding and family history had a statistically
difference in 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 (Log-Rank test value: 19.7, p=0.0002). Additionally, middle
or older onset age patients (45& years) had shorter survival times than younger patients (Log-
Rank test value: 12.2, p=0.0004). Cancer stage at diagnosis was also a crucial factor, with
patients diagnosed at Stage 111 or IV having shorter survival times than those diagnosed at Stage
| or 1l (Log-Rank test value: 16.3, p=0.001). Furthermore, overweight or obese patients had
shorter survival times than underweight or normal weight patients (Log-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, family history with cancer has also significant association
with survival time (Log-Rank test value: 7.5, p=0.006). Detailed survival analysis in 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 six significant factors viz.
educational status, age at diagnosis, BMI, cancer stage at diagnosis, breastfeeding status and
family history 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 these set of
covariates and survival time.

The results showed illiterate patients had 68.4% increased hazard of death compared to
literate patients (p=0.034). Middle or older age patients (45 & above) had a 130.9% increased
hazard of death compared to younger patients (p=0.009). Patients diagnosed at Stage IV had
a 2.210 times increased hazard of death (p=0.031) compared to early stage. No Breastfeeding
status had 73.1% increased hazard of death compared to participants with positive
breastfeeding status (p=0.046). Although BMI and family history with cancer were
insignificant as their hazard ratios indicated increased risk. Table 5 gives detailed outcomes
of proportional hazard model with p-values (Pr(Z>|z|)) along with the coefficients (f) and
its standard errors (SE), exponentiation of coefficients ( &’) and its confidence intervals
(CI) and critical values (z).
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Discussion:

Breast cancer is one of the most common malignancies affecting women globally and a leading
cause of cancer-related deaths among women. In India, breast cancer incidence has been
steadily rising, with a particularly noticeable trend of diagnosis at younger ages compared to
Western populations.’*® In NE (NE) India, breast is the leading site of cancer (14.5%) among
the females.'® 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, particularly in relation to age, lifestyle, socio-demographic factors,
and cancer staging. These findings point toward regional variations in breast cancer trends from
both Indian and Global patterns.

Survival Outcomes and Influencing Factors in Breast Cancer

Age at Diagnosis and survival:

This study revealed that the average age of breast cancer diagnosis is 44.5 years, significantly
younger than in Western countries like the USA, where incidence typically peaks around 60
years.?’ .These results are consistent with previous studies from NE India, which reported
average ages at diagnosis of 44.6 and 44.5 years respectively, with peak onset in the 30-60 age
range.?>?® Genetic, reproductive, dietary and lifestyle factors specific to Indian populations
may contribute to this early onset.?*?> Notably, the younger average age in NE India highlights
the importance of early screening initiatives.

Furthermore, our study demonstrated a strong correlation between age at diagnosis and
survival rates. Younger patients (Below 45) showed a 95% 1-year and 89% 3-year survival
rate, whereas middle or older patients (45 and above) had reduced survival rates (89% at 1 year
and 45% at 3 years) (Table 2). The result also showed that median survival time of Younger
patients Below 45 is 238 week, which is much higher than median survival time 154 week of
middle or older patients(45 and above years) (Table 4). This indicated that the risk of death
increases with the increasing age. And also the risk of hazard for middle or older patients is
2.03 times higher than younger age patients. (Table 5). This result was consistent with the study
that increased age at diagnosis was associated with decrease survival.?® This trend was
attributed to younger individuals generally experiencing fewer co-morbidities and greater
tolerance to aggressive treatments.?’ These findings suggest that age-appropriate screening and
management strategies are crucial to optimize outcomes for middle or older age patients.

Socio-demographic patterns and survival:

The socio-demographic analysis of the study revealed 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 predominantly assume household
roles, often engaging in informal labour, especially in rural and semi-urban areas.?® Notably,
literacy among women in this region was relatively high compared to other parts of India,
potentially attributed to a strong emphasis on female education in states like Assam and
Mizoram.?

The data highlights the significance of education in breast cancer survival rates.
Graduates demonstrated higher survival rates at all intervals: 99% at 1 year, 70% at 3 years,
and 50% at 5 years. In contrast, illiterate sub group had lower survival rates: 81% at 1 year,
50% at 3 years, and 20% at 5 years (Table 2). Study also signifies that Illiterate patients have
shorter survival time compared to literate patients. The median survival time is 147 week for
illiterate patients compared to 221 weeks for Graduate patients, indicates illiteracy potentially
being associated with shorter survival.(Table 4). Also the illiterate patients time to death breast
cancer decreased by a factor 68.4% compared to literate patients, if we hold the other factor
constant.(Table 5). The median survival time is 147 week for illiterate patients compared to
221 weeks for Graduate patients, indicates illiteracy potentially being associated with shorter
survival.(Tableb). Also the illiterate patients time to death breast cancer decreased by a factor
68.4% compared to literate patients, if we hold the other factor constant.(Table 6). This
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highlights the vital role of education in health outcomes, likely due to improved health literacy,
timely healthcare utilization and adherence to treatment protocols.1*% Higher literacy levels
can facilitate earlier medical attention for breast abnormalities, contributing to better health
awareness. These findings emphasized the importance of educational initiatives targeting
breast cancer awareness and self-breast examinations particularly in populations with lower
literacy rates. By addressing education-related disparities; healthcare access and screening
behaviors can be improved ultimately enhancing breast cancer outcomes in NE India.
Lifestyle Factors and Breast Cancer Risk: BMI, Diet, and Substance abuse:
A significant proportion (70.4%) of study participants had a normal BMI, averaging 22.21
kg/m? (Table 1). This contrasts with global findings where breast cancer incidence is often
higher among individuals with overweight or obesity, particularly in post-menopausal
women.3! 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
is a concern given high tobacco consumption rates in certain groups in NE India.3?-32
BMI and Survival Outcomes
BMI also correlated with survival outcomes, with Normal BMI patients showing higher
survival rates (90% at 1 year, 70% at 3 years, and 20% at 5 years) compared to obese
individuals (Table 2). The present study shows that there is 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 suggest that obesity is associated with poorer overall breast cancer survival. On
the other hand Cox model showed no evidence of significant correlation between the patients
survival time with BMI. These results were contradict with the studies conducted by Singh et.
al., (2011) and Blair et. al., (2019).3+* 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 inflammation.*® The
better outcomes observed in underweight and normal-weight patients may reflect a
combination of metabolic, hormonal and treatment-related factors, underscoring the need for
personalized nutritional and physical health support in breast cancer care.

Clinical Characteristics and Cancer Staging:

Cancer staging data revealed that most patients (22.8%) were diagnosed at Stage II, followed
by Stage 111 (28.1%) and Stage 1V (26.7%) (Table 1). This pattern was similar to 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.’

Cancer Stage at Diagnosis and Survival:

Cancer stage at diagnosis remains critical 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 | showed a 75% 5-year survival rate, compared to only 5% for Stage IV (Table 2). This
finding aligns with established evidence linking early-stage detection to improved survival
rates in breast cancer (National Cancer Institute, 2020). * Our research also demonstrates that
women’s survival time after being diagnosed with breast cancer is significantly influence by
her cancer stage. The average survival time for patients with Stage 1V are 2.270 times shorter
than those of reference group (Stage 1), when all other parameter held constant(Table 5). This
suggests that overall survival declines with increasing clinical stage. Similar finding indicated
that late stage breast cancer patients are more likely to experience the event (death). On average

150 |Page



STUDY ON SURVIVAL OF BREAST CANCER PATIENTS IN ASSOCIATION WITH SOCIO-
&EEIPH DEMOGRAPHIC FACTORS OF DIBRUGARH DISTRICT OF ASSAM, INDIA
« SEEJPH Volume XXVII, 2025, ISSN: 2197-5248; Posted:02-02-25

50% of BC cases in India presented at late stage (Stage I1l & stage 1V).This condition is now
the leading cause of breast cancer related deaths among Indian women.3%4° Stage wise
comparison of estimated survival outcome with national and international studies is detailed in
Table 6.1 & 6.2 respectively.*42

Breastfeeding History and Breast Cancer Risk:
A significant proportion (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.

Breastfeeding and Survival Outcomes:
Women with a breastfeeding history showed better survival outcomes (92% at 1 year and 58%
at 3 years) than those who had not breastfeed (78% and 41%, a) (Table 2). Also, the patients
with Breastfeeding history have more survival time (212 week) than those who had not
Breastfeed (149 week). i.e., factor Breastfeeding is a significant predictive factor for survival
time of Breast Cancer patients (p=0.015)(Table 4). On the other hand Cox model showed no
evidence of significant correlation between the patients survival time with breastfeeding. This
result contradicts with the findings of Pakseresht et. al., (2009).** There is increasing risk of
breastfeeding's protective effects which may be due to hormonal and cellular changes in breast
tissue during lactation that lower tumor genesis likelihood.*® This suggests breastfeeding may
have post-diagnosis benefits, potentially influencing tumour biology or enhancing immune
response.

Family History and Survival Outcomes:
Women without family history of cancer shows better survival outcomes ( 80% 1-year and
70% 3-year) than those with 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 who had family History (140 Weeks)(Table 4). The findings of the study also found that
family history determines the survival of Breast Cancer patients. Patients who have breast
cancer history in their family are more likely to the risk of death as compared to patients who
have no breast cancer history in their family. Chang et. al.,(2008) conducted 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 all-cause mortality were 0.98 (95% C1=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 risk of death was 3.244 (95% CI; 0.334,2.020). This suggests that a patient with
family history of cancer is associated with survival outcome and there is significant relationship
between family history of cancer and survival time.*®

Conclusion:

This study identified significant risk factors affecting the survival of breast cancer patients in
Upper Assam, India. The key predictive factors for survival outcome were educational status,
onset age of breast cancer diagnosis, BMI, stage at diagnosis, breastfeeding history and family
history of cancer. The findings highlight the importance of early detection, education, better
lifestyle and awareness in improving breast cancer survival rates. Future studies should focus
on developing more robust models for estimating survival probability and assessing the level
of awareness, treatment, and control of these risk factors.
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List of Tables:Table 1: Distribution of socio-demographic, clinical characteristics with
frequency of substance consumption among n=210 breast cancer participants.

Socio-demographic characteristics
Distribution of Educational Status

Literate 168 80.0 %
Illiterate 42 20.0%
Breakdown of literates:

Primary 92 43.8%
Secondary 57 27.2 %
Graduate 19 9.05 %
Distribution of Age:

Below 45 76 36.2%
45 & Above 134 63.8%
Distribution of Employment Status

House wife 206 98.0 %
Tea garden worker 4 2.0%
Caste Distribution

Unreserved 22 10.5%
Reserved 188 89.5%
Marital Status

Married 202 96.2 %
Unmarried 8 3.8%
Distribution of Religion

Hindu 198 94.2%
Muslim 12 57%

Clinical characteristics
Mode of delivery

Vaginal 180 85.8 %
Caesarean 30 142 %
Breast feeding status

Yes 172 81.9 %
No 38 18.1%
Cancer on Breast

Left 112 534 %
Right 97 46.2 %
Breast cancer stage distribution

First (1) 47 22.4 %
Second (I1) 48 22.8 %
Third (I11) 59 28.1%
Fourth (1V) 47 26.7 %
Family history of cancer

Yes 19 9.1%
No 191 90.9 %
BMI

Underweight 14 6.7%
Normal 148 70.4%
Overweight 35 16.7%
Obese 13 6.2%

Status of substance consumption
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Alcohol Consumption
Yes 11 5.3%
No 199 94.7 %
Use of tobacco
Yes 20 9.5%
No 190 90.5%

Table 2: Survival rates of n=210 BC patients according to significant socio-demographic

and clinical factor.

Factor Sub groups Survival rate (%)
grotp 1 year 3 year 5 year
Iliterate 81 50 20
. Primary 92 58 -
Education Secondary 90 62 40
Graduate 99 70 50
Age Below 45 95 70 39
g 45 & Above 89 49 15
Underweight 90 71 -
BMI Normal 90 65 21
Overweight 90 41 20
Obese 70 41 -
Stage | 95 75 75
Cancer Stage Stage 11 95 70 60
Stage Il 89 60 22
Stage IV 85 31 5
Womenwith
Breastfeeding children (Yes) 92 58 21
Women with no
Children (No) | 29 41 )
Yes 70 30 -
Family History
No 90 55 21
Overall Survival 95 70 38

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

Status | No. |Perce|Mean SD@ | Media Test p-value
Ris of nt Survival| of n Stati
Kk cases Time( | MST| Survi stic
Fac MST) val
tors in Time

Weeks in
Weeks

1.Educa| Primary (92 43.8 [109.8 66.7 [111.0 |[Kruskalwalli| 0.528
tion Seconda|57 27.2 (1015 63.0 [100.0 s Test
status ry U=2.221

Graduat |19 9.05 |121.1 63.1 [127.0

e

Iliterate |42 20.0 [115.2 67.2 |114.0
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2.Caste | Unreserv|22 105 82.7 55.2 [75.0 Mann- 0.048
ed Whitney Test *
Reserve 188(89.5 [111.6 65.8 [113.5 U=1534.0
d
3. Age | Below |76 36.2 |106.7 66.6 [97.5
45 Mann- 0.733
45 & 134 |63.8 [109.7 64.7 [111.0 |Whitney Test
above U=4948.5
Hindu (198 [94.2 [108.6 65.4 |105.0 |Mann- 0.3
4.4.Religi | Muslim |12 5.7 108.9 66.2 [126.0 |Whitney Test0.365
on U=1688.0
5.Marit | Married [202 |96.5 [108.4 65.9 [104.0 Mann- 0.174
al Unmarri |8 3.8 114.3 49.2  129.0 Whitney
status ed u=2277.0
6.Empl | Housewi 206 |98.0 [110.5 65.8 |108.0 Mann- 0.028
oyment | fe Whitney *
Status | Professio|4 2.0 120.0 23.07 [114.0 U=10441.5
nal
7.Cancer | Stage | |47 22.4 1054 63.3 196.0
Stage Stage Il |48 22.8 [105.0 60.2 [100.0 |[Kruskalwalli| 0.179
Stage 111 |59 28.1 |107.2 65.8 [109.0 s Test=
Stage 1V |56 26.7 [116.0 71.3 [114.0 4.903
8.Breastf| Yes 172 |81.9 [107.9 64.8 [104.0 Mann- 0.024*
eeding No 38 18.1 [143.9 62.0 [142.0 Whitney
Status U=1673
9.Deliv | VVaginal |[180 |85.8 [106.3 65.4 Mann- 0.492
ery 104.0 Whitney
mode Cesarea |30 142 (123.9 65.0 [125.0 U=2886.0
n
10. Left 112  |53.4 108.9 60.0 [111.0 Mann- 0.632
cancer Right |97 46.2 [107.3 70.9 100.0 Whitney
Breast U=7994.0
11.Famil| Yes 19 9.1 [95.3 66.4 84.0 Mann- 0.851
4 No 191 |90.9 [109.9 65.2 |108.0 Whitney
History U=1963.5
of
cancer
12.B Underw |14 6.7 76.1 60.0 [54.2 Kruskalwalli| 0.818
Ml eight S Test=
Normal [148 |70.4 |[111.0 65.6 [111.0 0.931
Overwei |35 16.7 [109.4 61.9 [104.0
ght
Obesity |13 6.2 113.6 725 [126.0
13.Consu| Yes 11 5.3 102.0 724 83.0 Mann- 0.788
med No 199 (94.7 [108.9 65.0 [109.0 Whitney
alcohol U=1873.5
14.Used | Yes 20 9.5 105.5 66.5 [84.0 Mann- 0.982
tobacco | No 190 (90.5 [109.9 65.2 |108.0 Whitney
U=0.3341

@sp=Standard Deviation
*=Significant at 5% level of Significance
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Table 4: Estimated Mean and Median Survival Times with the individual factors
and Log Rank Test value and p—value used in survival analysis to compare the
survival distributions of two or more group.

Factor Status Case | Died | Mean | Median | SD | CI for | Log | p-
S (%) | Survi | Surviva | @ of | MST ran | value
val | MS k
Time | Time( | T valu
(in MST) e
weeks | (in
) weeks)
Education Iliterate 42 33 127.6 | 147.0 315 | [85.2, 19.7 | 0.0002
208.7] *
Primary 92 24 197.8 | 265.0 0.0 |[-,-]
Secondary | 57 17 170.8 | 195.0 31.5 | [133.1,
256.8]
Graduate 19 4 178.4 | 212.0 45.2 | [132.3,
309.6]
Age Below 45 76 |13 205.4 | 238.0 315 | [176.2, 12.2 | 0.0004
299.9] *
45& Above | 134 | 65 155.8 | 154.0 512 | [143.9,
164.0]
Caste Unreserved | 22 4 163.4 | 221.0 77.7 | [68.6, 0.19 | 0.633
373.3] 0
Reserved 188 74 170.4 | 167.0 9.6 |[148.2,
185.3]
Religion Hindu 198 |73 1729 | 177.0 16.9 | [143.8, 0.61 | 0.433
210.2] 4
Muslim 12 5 159.8 | 162.0 31.1 |[101.1,
222.8]
Martial Married 202 | 76 170.7 | 171.0 14.8 | [142.0, 0.13 | 0.717
Status 200.3] 2
Unmarried | 8 2 160.0 | 167.0 0.0 |[-,]
Employmen | Housewife | 206 75 1724 | 171.0 15.7 | [140.4, 0.91 | 0.340
t status 201.7] 0
Profession | 4 3 134.3 | 164.0 19.0 | [76,7,
al 151.3]
Stages Stage | 47 8 2044 | 212.0 136 | [-, -] 16.3 | 0.001*
Stage Il 48 9 203.8 | - 10.3 | [-, -]
Stage 11 59 21 1704 | 171.0 13.9 | [143.6,
198.3]
Stage IV 56 40 139.4 | 140.0 20.8 | [99.2,
180.8]
Breastfeedin | Yes 172 |51 182.7 | 195.0 21.8 | [152.3, 9.93 | 0.002*
g status 237.7]
No 38 27 132.3 | 140.0 26.8 | [88.7,
191.3]
Delivery Vaginal 180 |70 166.7 | 162.0 9.2 |[144.1, 0.57 |0.449
Mode 179.9] 4
Cesearean | 30 8 1749 |221.0 45.8 | [131.2,
310.8]
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Cancer Left 112 |45 156.8 | 157.0 4.8 | [147.7, 1.69 | 0.193
Breast 166.2] 2
Right 97 33 179.3 | 204.0 22.7 | [159.6,
248.4]
Family Yes 19 13 129.3 | 140.0 38.8 | [63.9, 7.5 | 0.006*
History 216.0]
No 191 |65 192.6 | 206.0 9.64 |[187.1,
224.9]
BMI Underweig | 14 2 156.7 | - - [- -] 8.8 |0.032*
ht
Normal 148 | 47 180.3 | 195.0 19.6 | [156.6,
233.4]
Overweigh | 35 19 146.9 | 143.0 22.7 | [98.4,
t 187.6]
Obese 13 10 126.8 | 139.0 35.4 | [69.5,
208.5]
Consumptio | Yes 11 2 198.8 | - - [-, -] 0.16 | 0.685
n of Alcohol | No 199 |76 169 205.0 13.6 |[182.4,216. |4
7]
Consumptio | Yes 20 6 164.3 | 162.0 14.5 | [141.0, 0.21 | 0.644
n of tobacoo 236.9] 4
No 190 |72 170.2 | 167.0 10.4 | [148.1,
185.9]

@ = Standard Deviation; *= Significance at 95% ClI

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

Factors B SEfofg |8 |Cliofe’ z P(Z>|z))

Education Reference

status(Graduate)

Education status(Primary)|-0.212 |0.617 0.080 |[0.241, 2.711] |-0.345 |0.730

Education 0.065 |0.300 1.067 |[0.592,1.922] |0.217 |0.528

status(Secondary)

Education 0.521 |0.245 1.684 |[1.042,2.712] |2.121 0.034*

status(llliterate)

Age (Below 45) Reference

Age(45& Above) 0.837 [0.323  [2.309 |[1.226,4.384][2.592 | 0.009*

BMI(Underweight) Reference

BMI(Normal) 0.295 |0.442 1.343 |[0.564, 3.201] |0.668 |0.504

BMI(Overweight) 0.598 |0.470 1.819 |[0.723,4.575] |1.217 |0.203

BMI(Obese) 0.890 |0.526 2.437 |[0.867, 6.846] [1.691 |0.090

Cancer stage(l) Reference

Cancer stage(ll) 0.345 |0.500 1.412 | [0.529, 0.689 |0.491
3.765]

Cancer stage(l1) 0.498 |0.439 1.646 |[0.529, 3.894] |1.136 |0.256

Cancer stage(1V) 0.819 [0.411 2.270 |[1.014,5.092] |1.994 | 0.036*

Breastfeeding(No) Reference

Breastfeeding (Yes) 0.548 1|0.275 1.731 |[1.009, 2.969] |1.513 |0.046*

Family History(No) Reference
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Family History(Yes) -0.594 [0.326  |0.552 |[0.2910, -1.823 ]0.063
1.046]

Likelihood ratio test=59.78 on 15 df, p=3e-07
t =62.19 on 15df, p=1e-07
Score (logrank) tes = 71.52 on 15 df, p=2e-09

Wald tes

*= Significant at 95% CI

Table 6.1: Stage wise comparison of estimated Survival results with National Figure.[*!]

5- year Overall | Median Survival Time p-value
survival(OS) rate
Estimatedfrom | National Estimated National Estimated | National
Factor | present study | Reference | from Reference from Reference
(%) (%) present (weeks) present
study study
(Weeks)
Stage | |75 98 212 -
Stage |60 65 - - 0.000 <0.01
1
Stage |22 33 171 130.36
i
Stage |5 6 140 78.27
v
Table 6.2: Stage wise comparison of estimated survival results with International
Figure.[*2
Mean survival time l\i/lniglan survival Hazard ratio p-value
Estima Internati Estima Internati
Fact ;ed onal ted onal Estima Internati Estima Internati
rom from ted ted
or Referenc Referenc onal onal
present o present o from Referenc from Referenc
study study present o present e
g\)Neek (Weeks) g\)/\/eek (Months) study study
Stf‘g 2203 1974 |212 |- i i i i
Stﬁg 199.6 [2203 |- . 1412 [3973 |0.491 |0.195
Stag
el 107.7 | 152 165 156.5 1.646 | 14.997 0.256 | 0.008
Stag
Y 158.6 | 146.1 159 147.8 2.27 11.936 0.036 |0.016
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Figure Legends:
Figure 1: Kaplan-Meier curve for overall survival function of breast cancer patients.
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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:
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