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Abstract. Obesity (Ob) and anemia are common pathologies associated with a poor prognosis during breast 
cancer (BC) treatment. However, there are not enough data on the presence of these pathologies at the time 
of diagnosis, resulting in a late medical-nutritional intervention, which entails a wide variety of complications 
that affect the quality of life and prognosis of patients. This study analyzed the presence of Ob and anemia 
retrospectively in 715 women who were diagnosed with BC. The mean value for the body mass index (BMI) 
was 29.12kg/m2 while the highest prevalence in the analysis by age groups was for overweight and Ob; age 
and BMI showed a positive correlation. 15.43% of the women presented anemia and only a negative correla-
tion trend was observed between hemoglobin values and BMI. The results showed that 7 out of 10 women are 
overweight and 1 in 6 is anemic, the highest prevalence of anemia was in the overweight group.
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Introduction

Breast cancer (BC) is the most common tu-
mor among women worldwide and the first cause 
of mortality in this group, which makes it a public 
health problem with an estimated annual incidence 
of 1.7 million cases and a mortality of 522,000. The 
Pan American Health Organization estimates for 
the  year 2030 an increase of 60% in diagnoses for 
this pathology in Latin America. In Mexico, its in-
cidence and mortality have increased in the last three 
decades (1,2)

Approximately 20% of women diagnosed with BC 
are older than 50 years (3) and 6.6% are 40 years, in the 
latter the pathology is usually more aggressive (4,5). 
Among the risk factors for developing BC are: lower 
age at menarche, first pregnancy after 30 years, nulli-
parity, age, use of oral contraceptives, use of hormonal 
therapy, alcohol consumption, early or late menopause 

onset, dense breast tissue, hereditary history of breast 
disease, and postmenopausal obesity (Ob) (4,6,7).

Excess weight is now pandemic and has replaced 
tobacco as the main lifestyle-related risk factor for 
premature death. There is enough evidence of a causal 
link between Ob and the development of cancer. Vis-
ceral adipose tissue (VAT) dysfunction in the context 
of obesity underlies insulin resistance and chronic in-
flammation, which can lead to the development and 
progression of BC, with low-grade chronic inflam-
mation becoming an additional stimulus for tumor 
growth (1,4,8,9), favoring the development of meta-
bolic syndrome, diabetes and cardiovascular events, the 
latter being the main cause of mortality in women with 
early-stage BC. Additionally, Ob increases complica-
tions, decreases the effectiveness of treatment and in-
creases the risk of local recurrence (5,9,10).

The relationship between overweight/obesity, 
breast cancer and general risk seems to depend largely 
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on menopausal status, since obesity is negatively associ-
ated with the risk of BC (particularly in postmenopausal 
women) and with the prognosis of BC. The interrelated 
molecular mechanisms between Ob and BC could be 
involved in the pathogenesis in postmenopausal women, 
with increased levels of endogenous estrogens derived 
from the excessive expression of aromatase in adipose 
tissue, overexpression of pro-inflammatory cytokines, 
resistance to insulin, hyperactivation of the IGF-1 
pathways, adipokines, hypercholesterolemia and excess 
oxidative stress, in addition to the increase in plasma 
cholesterol that leads to accelerated tumor formation 
and exacerbates their aggressiveness (1,5–8,11).

Weight gain after BC diagnosis is associated with 
higher mortality rates. The adverse effects are greater 
for weight gains equal to or greater than 10% (5,6). The 
evidence shows that not only Ob is relevant for the de-
velopment of BC, the distribution of adiposity, tumor 
characteristics, menopausal status and the use of exog-
enous hormones are also important (6,7). Increased es-
trogens and inflammatory mediators have been reported 
to contribute to the aggressive phenotype of BC in Ob 
(3). Some studies consider that sarcopenic Ob is related 
to a worse prognosis in these patients (6).

The worldwide prevalence of anemia ranges from 
30 to 90%. This variability is explained by the differ-
ent definitions of anemia, cancer types and their stages 
(12–14). Cancer-related anemia (CRA) is a common 
comorbidity in cancer patients at diagnosis (15) and 
a significant nearly five-fold increase in the risk of 
anemia has been reported in patients with newly diag-
nosed cancer compared with healthy people (16).

CRA does not appear to be a consequence of con-
current antineoplastic therapy, but rather is caused pri-
marily by low-grade chronic inflammation associated 
with cancer. In addition, it may be related to immune, 
nutritional, and metabolic components (15). Anemia is 
also present due to the effect of bleeding associated with 
the tumor, hemolysis, hypersplenism with hemophago-
cytosis, bone marrow infiltration, etc., as a consequence 
of the treatment (chemotherapy, radiotherapy, tyrosine 
kinase inhibitors, monoclonal antibodies) or the stages 
of cancer itself (10,14,17–19). Among the most com-
mon symptoms of CRA are fatigue, lethargy, dyspnea, 
anorexia, low cognitive function including difficulty 
concentrating, and low- energy activity levels (20).

CRA occurs in more than 30% of cancer patients 
before the initiation of anticancer therapy, while pub-
lished data from the European Cancer Anaemia Survey 
(ECAS) suggest that, among non-anemic cancer pa-
tients at the start of anti-tumor therapy, the incidence 
of anemia after chemotherapy is 63%, after chemo-
radiotherapy 40%, and after radiotherapy 20%. The 
prevalence seems to increase with age and might differ 
according to the cancer typology. Indeed, the highest 
percentage of anemic patients is reported in lung, gy-
necologic or genitourinary, and gastrointestinal cancers. 
CRA may accompany the evolution of the cancer, and 
it is commonly identified in patients at advanced can-
cer stages. In addition, there is an increasing body of 
evidence suggesting that anemia is an independent fac-
tor adversely affecting antineoplastic treatment efficacy, 
quality of life and patient survival (15,20).

It has been reported that hemoglobin figures 
between 11.5 and 10 g/dl, which is considered mild 
anemia, causes a clear decrease in quality of life (18). 
A retrospective cohort study in patients with BC and 
anemia found that hemoglobin levels in the year after 
cancer treatment correlated with 10-year survival (17), 
and the risk of death in cancer patients with anemia 
increased by up to 65% (12).

In cancer patients, with and without anemia, an 
analysis at 12, 36 and 60 months showed that patients 
with anemia had an overall survival of 67.2%, 54.0% 
and 47.0% respectively; while in the group without ane-
mia the overall survival was 82.6%, 68.4% and 62.0%; 
with significant differences between the global survival 
curves in both groups (p <0.001). In patients with solid 
tumors, the overall survival in the anemia cases was 
66.6%, 55.0% and 49.0% and in the group without ane-
mia it was 82.6%, 67.4% and 61.2% respectively; with a 
significant difference also for the global survival curves 
(p = 0.002). These results raise the possibility that ane-
mia can be used as a predictor of survival (12).

Methods

Scope of the research

We conducted an analytical and retrospective 
study whose objective was to identify the prevalence of 
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Ob and anemia in women with a recent diagnosis of 
BC, based on the information included in the clinical 
record of a High Specialty Hospital, from the period 
between January 2014 and December 2018.

Data collection

We examined 730 files, excluding those that did 
not have complete information, leaving 715 files with 
anthropometric indicators (weight, height and BMI) 
and hemoglobin, consulted from the hospital MOD-
ULAB program. The information was compiled in 
Excel®.

Statistical analysis

A descriptive statistical analysis was performed 
for the general data (mean ± SD) also showing the 
minimum (min) and maximum (max) values, and the 
inferential analysis used the χ2 test and ANOVA with 
post hoc Bonferroni test to compare results between 
groups. Spearman correlation analysis was applied 
to identify the relationship between the variables. A 
p value of 0.05 was considered to be statistically sig-
nificant. The data were statistically processed with the 
Statistical Package for the Social Science 23.0 (SPSS) 
program.

Ethical approval

The study protocol was approved by the Eth-
ics Committee of the hospital with the number 
CEI-18-19, and the protection of personal data was 
considered in accordance with the provisions of the 

general law on the protection of personal data held by 
obliged subjects.

Results

The present work included 715 records of patients 
with BC, 5% of the records did not have data regarding 
hemoglobin levels. Table 1 shows the general data of 
the participants.

Table 2 shows the comparison of age, anthro-
pometric indicators and hemoglobin between the 
different age groups, the only variable that did not 
present significant differences between the groups was 
hemoglobin.

Table 3 summarizes the nutritional status classi-
fied by BMI, both in the general population and in the 
different age groups, observing significant differences 
between the groups.

Table 4 shows the correlation analysis, which 
showed a positive association only between age and 
BMI, as well as a negative correlation trend between 
hemoglobin and BMI.

The prevalence of anemia for the general popula-
tion was 15.43%. Table 5 shows the prevalence of ane-
mia by age groups and BMI, finding only significant 
differences in the group of older women.

Discussion

Previous reports show that the average age of 
diagnosis in this population is usually above 50 years 
(9,21), coinciding with the data obtained in this study 

Table 1. Description of variables.

X (DE) Minimum Maximum

N = 715

Age 53.45 (12.70) 21.00 89.00

Weight (kg) 69.05 (13.30) 37.50 123.00

Height (m) 1.54 (0.07) 1.32 1.78

BMI (kg/m2) 29.12 (5.40) 17.70 53.50

N = 685

Hemoglobin (g/dl) 13.29 (1.48) 5.10 17.00
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elevated levels of the enzyme aromatase that can con-
vert androgens to estrogens (7,10). In the present study, 
8 out of 10 women were overweight, which demonstrate 
the close relationship between Ob and the development 
of BC, in addition to the fact that Ob increases the risk 
of recurrence by 12.2% in the 10 years after diagnosis 
(5), and that being overweight (25-29.9 kg / m2) and 
Ob (≥ 30 kg / m2) increase the risk of mortality associ-
ated with BC [Relative Risk 1.11 (1.07-1.16) for over-
weight and 1.35 (1.34 -1.47) for Ob⦎ (6), in this study, 
the average BMI value was 29.12 kg / m2, which places 
them at higher risk and requires early nutritional care to 
prevent additional complications.

(53.43 years), observing that majority of women had 
more 40 years old (84.5%), in agreement with the find-
ings reported by Lee et al. (87.1%) (21).

There is enough evidence showing the relationship 
between Ob and the development of various types of 
cancer, including BC. Different preclinical and clini-
cal data have provided evidence indicating that obesity 
may worsen the incidence, the severity, and the mor-
tality of BC (11,22). This relationship between Ob 
and BC is stronger in women in the postmenopausal 
women, mainly due to the increase in fat mass that oc-
curs as a compensatory mechanism for estrogen produc-
tion (7–9), since fat is a metabolically active tissue with 

Table 2. Description of variables by age group.

20 to 40 years
X (SD)

41 to 60 years
X (SD)

61 to 90 years
X (SD) P

N= 111 N =395 N= 209

Weight (kg) 65.50 (11.80) 70.99 (13.80) 67.25 (12.50) 0.000*

Height (m) 1.55 (0.06) 1.55 (0.07) 1.51 (0.06) 0.000*

BMI (kg/m2) 27.13 (4.60) 29.5 (0.60) 29.43 (0.37) 0.000*

N=109 N=381 N=197

Hemoglobin (g/dl) 13.29 (1.36) 13.32 (1.49) 13.23 (1.53) NS

Variance analysis. *p-value <0.05 Post Hoc Bonferroni test in Weight between group of 20 to 40 years and 41 to 60 years, in Height between 61 to 90 years and 
20 to 40 years and 41 to 60 years, for BMI between 20 to 40 years and 41 to 60 years and 61 to 90 years.

Table 3. Nutritional status according to BMI (N=715).

General N (%)
20 to 40 years*

N (%)
41 to 60 years*

N (%)
61 to 90 years*

N (%) P*

Low weight 5(0.70) 2 (1.80) 2(0.51) 1(0.48)

0.003
Healthy weight 154(21.50) 33(29.73) 77(19.49) 44(21.05)

Overweight 267(37.30) 51(45.95) 144(36.46) 72(34.45)

Obesity 289(40.40) 25(22.52) 172(43.54) 92(44.01)

*Chi-square

Table 4. Correlation analysis among interest variables.

Age Weight (kg) BMI (kg/m2) Hemoglobin (g/dl)

Age - -0.019 0.120* -0.023

Weight (kg) -0.019 - 0.882* 0.025

BMI (kg/m2) 0.120* 0.882* - 0.012

Hemoglobin (g/dl) -0.023 0.025 0.012 -

* The correlation is significant at the 0.01 level
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than 41 years, with a percentage close to 45%. This 
trend was demonstrated by correlation analysis, which 
showed a positive association between age and BMI.

It is important to note that weight and BMI are 
the most commonly used measures to assess the pa-
tient's condition and often their nutritional status, 
however, these measures do not assess body composi-
tion. Patients may have a critical loss of muscle mass 
and remain overweight (sarcopenic Ob), they do not 
necessarily gain or lose fat and muscle proportionally 
with weight change, so an assessment of body com-
position should become an indispensable element in 
the evaluation of these patients (7). This is especially 
relevant for women with BC older than 40 years, who 
have a higher prevalence of sarcopenic Ob, since sarco-
penic Ob, generating a profound impact on treatment 
tolerance, efficacy, progression and survival (21).

Reports refer that anemia in women of reproduc-
tive age living in low- and middle-income countries 
ranges between 29 and 38% (12,23). In Mexico the 
latest data from the National Survey of Nutrition and 
Health (ENSANUT) 100k, carried out with a popula-
tion of low socioeconomic status, report a prevalence 
of 34.3% in women between 12 and 49 years of age 

Considering that age has effects both on changes 
in body composition and on the development of excess 
weight, for the analysis of results in this study three age 
groups were formed: 1) 20 to 40 years, 2) 41 to 60 years 
and 3) 61 to 90 years, observing statistically significant 
differences between them in the indicators of height, 
weight and BMI (p = 0.000). A significant difference 
in height was found in the older age group, which may 
be explained by the fact that some women decrease in 
height as they age. A significant difference was found 
between the weight of group 1 and 2. It is relevant 
to point out that women in the perimenopausal stage 
(age group 41 to 60 years) presented greater excess 
weight, which is attributable to the hormonal changes 
characteristic of this stage (9), as detailed above, and 
which possibly influenced in BC development (5,10).

When we compared the distribution of the differ-
ent nutritional states according to BMI (low weight, 
healthy weight, overweight and Ob) it showed statisti-
cally significant differences (p = 0.003) between group 
1 compared to groups 2 and 3. A higher prevalence of 
overweight was also observed for the group of women 
between 20 and 40 years old (45.95%), while the 
highest prevalence of Ob was found in women older 

Table 5. Prevalence of anemia by age group and BMI (N=687).

Low weight N (%) Healthy weight N (%) Overweight N (%) Obesity N (%) P

20 to 40 years

No anemia 3(0.43) 24(3.49) 41(5.96) 25(3.63)

NS
Mild anemia 0(0.00) 2(0.29) 5(0.72) 3(0.43)

Moderate anemia 0(0.00) 4(0.58) 1(0.14) 1(0.14)

Severe anemia 0(0.00) 0(0.00) 0(0.00) 0(0.00)

41 to 60 years

No anemia 7(1.02) 53(7.74) 136(19.79) 131(19.06)

NS
Mild anemia 0(0.00) 7(1.02) 13(1.89) 11(1.60)

Moderate anemia 0(0.00) 5(0.72) 8(1.16) 8(1.16)

Severe anemia 0(0.00) 0(0.00) 2(0.72) 0(0.00)

61 to 90 years

No anemia 5(0.72) 34(4.94) 47(6.84) 75(10.91)

0.046
Mild anemia 0(0.00) 5(0.72) 8(1.16) 6(0.87)

Moderate anemia 0(0.00) 8(1.16) 7(1.02) 1(0.14)

Severe anemia 0(0.00) 1(0.14) 0(0.00) 0(0.00)

*Chi-square
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anemia data at the time of diagnosis, since most of the 
data reported in most of the studies focus on the stages 
of treatment. It is important to highlight the impor-
tance of individualized analysis that considers the 
evaluation of body composition and not only variables 
of weight, height and BMI with the aim of identifying 
Ob or sarcopenic Ob since the amount and location of 
the fat mass has important implications in the evolu-
tion and prognosis of these patients.

Limitations

The nature of the retrospective design makes it 
difficult to rectify or modify the data, and some files 
did not contain complete information. The data collec-
tion was in a single hospital center, which refers only 
to local data.

Conclusion

Our results show that 7 out of 10 women were 
overweight or Ob, present mainly in older women. 
Anemia was present in all age groups, but not in all 
BMI classifications, finding statistically significant 
differences between the degree of anemia and BMI 
only in older women. Considering that anemia and 
BMI are modifiable conditions and with important ef-
fects on the prognosis of the disease, it is necessary to 
give importance to timely care from the moment of 
diagnosis, with special attention to older women.

It is recommended to consider an evaluation 
that includes important variables such as fat mass and 
fat-free mass, due to the implications that this rep-
resents in the quality of life and prognosis of women 
with BC, comprehensively addressing the BC-Ob 
-anemia triad.

Funding: This research received no external funding.

Conflict of interest: The authors who work in the hospital where 
the study was carried out declare conflict of interest due the insti-
tutional relationship, the rest of the researchers do not present any 
conflict of interest.

(23,24). Although anemia is another risk factor that 
adds to the vulnerability of this group of women, there 
are few studies that report the presence of anemia at 
the time of cancer diagnosis, including Kenar et al. (16) 
found 49.7% while before starting treatment Natalucci 
et al. (15) reported 30% and Gilreath et al. (25) 39% 
according to data from the European Cancer Anae-
mia Survey (ECAS 2004), while other studies report 
a range between 30 and 90%, without discriminating 
between sexes or different types and stages of cancer 
(12), and 2 to 78% for solid tumors (17), as for BC, 
Paitan et al. (13) refer a prevalence of 26.3%. These 
percentages are higher than the 15.4% found in this 
study, we consider that these differences can be attrib-
uted to the different moments in which it was analyzed 
(progression of the disease, treatment cycles, disease 
stage, etc.).

In the present investigation, the average hemo-
globin value does not show the presence of anemia 
(13.29 gr / dl ± 1.4 SD), this agrees with what was 
found by Lee et al. (12), however, it is important to 
consider the values in the range that oscillate between 
5.10gr / dl - 17gr / dl, showing how some women are 
in a severe degree of anemia and require early nu-
tritional medical intervention. We observed a higher 
prevalence of anemia in the age group 41-60 years, 
but statistically significant differences between the 
degree of anemia and BMI were only observed in 
the age group 61-90 years; however, it is noteworthy 
that in the low weight group no cases of anemia were 
identified while in the group of women with Ob the 
prevalence was 4.34%.

It is important to point out that anemia is a con-
dition that deserves special attention, since its appear-
ance is due to multiple conditions. A mechanism has 
been identified that explains its presence in individuals 
with diseases that cause prolonged immune activation 
and consequently chronic inflammation, characteris-
tics present in women with BC and Ob, where changes 
in the production of cytokines can lead to an alteration 
in the production of erythropoietin and in the response 
of erythroid precursors such as hepcidin, producing 
what is known as inflammatory anemia or anemia of 
chronic diseases (26,27).

We consider that the important contribution of 
this study is the information related to the BMI and 
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