Antrocom Online Journal of Anthropology vol. 16. n. 1 (2020) 131-139 – ISSN 1973 – 2880

ANTROCOM

Antrocom Journal of Anthropology
journal homepage: http://www.antrocom.net

Nutritional status and body composition of ovarian cancer
patients
Priyanka Dutta and Jyoti Ratan Ghosh
Department of Anthropology, Visva-Bharati, Santiniketan-731235, West Bengal, India. Corresponding author: jrghosh@
rediffmail.com; jrghosh@visva-bharati.ac.in

keywords

abstract

Ovarian cancer, India,
Chronic energy deficiency,
Body composition,
Nutritional status

Ovarian cancer has emerged as one of the most common malignancies affecting women in
India. It was also observed that malnutrition is a common and under-recognized problem among
cancer patients. The present study was undertaken to evaluate and compare the nutritional
status and body composition of ovarian cancer patients. A total of 145 newly diagnosed adult
ovarian cancer patients and 290 apparently healthy adult women with a mean age of 43.69
(SD 8.95) years were studied. In conclusion, the results of the present study demonstrated an
altered body composition in terms of body fat and higher prevalence of chronic energy deficiency
(CED) in cancer patients as compared with healthy women.

Introduction
Ovarian cancer is the seventh most common cancer worldwide with a lower survival rate (Puri
et al. 2018). It is estimated that globally 239,000 women are diagnosed with ovarian cancer each
year, and a further 152,000 women die from the disease (Ferlay et al. 2012). Ovarian cancer has also
emerged as one of the most common malignancies affecting women in India (Murthy et al., 2009),
and ranked second for the incidence of ovarian cancer globally (Puri et al. 2018). In India, ovarian
cancer has the worst prognosis among all gynaecological malignancies and thus become an enormous
disease burden (Basu et al. 2009).
Malnutrition is a common and under-recognized problem among cancer patients and also a major
cause of morbidity and mortality (Read et al. 2007; Gupta et al. 2010; Das et al. 2014). Kaduka et
al. (2017), in a study in Kenya, demonstrated that 13.4 % cancer patients were malnourished and
33.1% were at risk of malnutrition. Gupta et al. (2010) demonstrated that up to 85% of all patients
with cancer develop clinical malnutrition. A high prevalence of malnutrition (71.1%) among cancer
patients were also observed by Silva et al. (2015). The association between cancer and malnutrition has
many consequences, together with an increased risk of infection, increased length of hospitalization,
poor wound healing, reduction in muscle function and also affect the response to the therapy
(Obermair et al. 2001; Davies 2005). It was also observed that body composition, specifically fat
mass (FM) was strongly associated with the survival of an ovarian cancer patient (Purcell et al. 2016).
A meta-analysis of body mass index (BMI) at the time of diagnosis of ovarian cancer demonstrated
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that a higher BMI was associated with a shorter survival (Protani et al. 2012). Moreover, variability in
body composition plays an important role in differential metabolism of cytotoxic agents (Carla et al.
2013). Body composition is also a strong predictor of tumours prognosis (Martin et al. 2013; Purcell
et al. 2016).
There are several ways of measuring nutritional status and body composition (Chatterjee et al.
2006; Ghosh and Sarkar 2013). The ideal would be to use a rapid, low-cost, non-invasive method.
Simultaneously, it would have to be of highly sensitive and specific (Zorlini et al. 2008). Anthropometry
is especially important as a screening tool to identify individuals at risk of undernutrition followed by
biochemical and clinical techniques (Gorstein and Akre 1988). BMI has been accepted and widely
used as a valid scientific method throughout the world to assess undernutrition especially in developing
countries (Shetty and James 1994; Khongsdier 2001; Ghosh and Bandyopadhyay 2007; Purcell et al.
2016). However, precise techniques used to measure body composition in terms of body fat and its
distribution like dual-energy X-ray absorptiometry (DXA) and computed tomography (CT) scan
in humans are not appropriate for use in field based studies because of its cost, radiation exposure,
limited availability outside the research setting and also time consuming (Taing et al. 2017). Thus,
to obtain a reasonable estimation of body composition the bioelectrical impedance analysis (BIA)
method is widely used (Sillanpaa et al. 2014; Taing et al. 2017). The BIA is also considered a valid
method of total and regional body composition analysis and also less time consuming, non-invasive
and inexpensive (Malavolti et al. 2003).
Despite the clinical significance of the nutritional status and body composition, few attempts
have been made to understand the nutritional status and body composition of ovarian cancer patients,
especially in India. Therefore, the present study was undertaken to evaluate and compare the nutritional
status and body composition of ovarian cancer patients of West Bengal, India.

Material and Methods
The present cross-sectional study was conducted in histologically confirmed ovarian cancer patients
from the oncology outpatient department of Government cancer hospitals in Kolkata. Each patient’s
diagnosis was confirmed by pathologists. A total of 145 adult newly diagnosed ovarian cancer patients
were incorporated in the present study. Patients with a previous history of cancer, after neoadjuvant
treatment, pregnant, lactating women, or with liver disease were excluded. On the other hand, 290
apparently healthy adult women were also chosen randomly from Kolkata. Cancer free participants
were matched to patients by ethnicity and age. Pregnant, lactating women and women with low bone
density and chronic disease were also excluded from the study.
Information on bio-social data including age and ethnicity were collected using questionnaires.
Anthropometric measurements namely height and weight were measured using standard techniques
(Lohman et al. 1988). Height was measured using an anthropometer to the nearest 0.1 cm. Weight was
measured using a weighing machine to the nearest 0.1 kg. Nutritional status was assessed by BMI and
was calculated as weight in kilograms divided by the square of the height in meters (kg/m2). BMI was
categorized into four groups according to the conventional WHO classification (WHO 1995); chronic
energy deficiency (CED) (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight (25–29.9
kg/m2), and obese (≥30 kg/m2). Body composition was measured using Omron body composition
monitor (Karada Scan). Body composition variables include percent body fat (PBF), subcutaneous
fat at whole body (SFWB), trunk (SFT), arm (SFA) and leg (SFL) and skeletal muscle at whole body
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(SMWB), trunk (SMT), arm (SMA) and leg (SML). Prior to the study informed consent was taken
from each participant. Ethical clearance was obtained from the institutional ethical clearance board.
Descriptive statistics includes mean and standard deviation (SD). Inferential statistics include t-test
and chi-square test. A p value of 0.05 was considered as significant. All analyses were performed using
the statistical program (SPSS).

Results
A total of 435 adult women including 145 ovarian cancer patients and 290 apparently healthy
women were included in the present study. The mean age of the studied population was 43.69 (SD
8.95) years. There was no significant (p>0.05) age differences between cancer patient (43.28±9.79
years) and healthy women (43.89±8.50 years). Characteristics of the studied population are presented
in table 1. It revealed that ovarian cancer parents are significantly (p<0.05) lighter in body weight
compared to the healthy women. Ovarian cancer patients also revealed significantly (p<0.05) lower
PBF as well as lower SFWB, SFT and SFL. A significantly (p<0.05) lower BMI was also observed
among the ovarian cancer patient compared to the healthy women. However, comparatively higher
SMWB, SMT and SMA was observed among the ovarian cancer patients compared to the healthy
women. Contrary to that, the healthy women demonstrated a higher HT, SFA and SML compared
to the ovarian cancer patients.
Participant’s status-wise distribution of nutritional status (Table 2) revealed significant (p<0.05)
association between nutritional status and ovarian cancer. The result revealed that the overall prevalence
of CED was higher (19.3%) among the ovarian cancer patients compared to the healthy women
(10%). However, the prevalence of overweight and obesity was higher among the healthy women
(29.7% and 16.9%, respectively) than women with ovarian cancer (25.5% and 13.1%, respectively).

Discussion
Nutritional intervention is an important aspect of quality of treatment, which have a potentially
positive impact on patient outcomes (du Bois et al. 2008). Because, well-nourished patients are best
able to withstand medical treatment, specifically in cancer (Gupta et al. 2010). As a result, malnutrition
decreases the survival rate (Yim et al. 2016). Malnutrition also plays an adverse effect on the immune
response, including decreased lymphocyte response to mitogen, impaired cell-mediated immunity,
phagocytic dysfunction, impaired inflammatory response, and impaired cytotoxic T cell activity
(Langer et al. 2001).
However, the results of the present study to evaluate and compare the nutritional status and body
composition between ovarian cancer patients and apparently healthy women revealed that the women
with ovarian cancer were lighter than the healthy women in terms of body weight. In accordance
with the result of the present study Warnold et al. (1978) also demonstrated significantly lower body
weight in cancer patients compared to healthy women. Extreme weight loss was also common in
patients with incurable solid cancer, which is hard to control (Andreoli et al. 2011). The lighter body
weight of the ovarian cancer patients compared to the healthy women might be due to the lower
overall and subcutaneous fat among them, as they have significantly lower PBF, SFWB, SFT and
SFL along with comparatively lower SFA. Lower fat reserves by skin-fold thickness among ovarian
cancer patients were also observed by Fuchs-Tarlovsky et al. (2013). Warnold et al. (1978) observed a
similar lower body fat among cancer patients compared to healthy women. It was also observed that
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patients with low subcutaneous and intramuscular FM had a longer length of hospital stay compared
to patients with high subcutaneous and intramuscular FM (Torres et al. 2013). Interestingly, there
were no significant differences in subcutaneous muscle between ovarian cancer and healthy women.
Nakayama et al. (2019) in a recent study demonstrated that ovarian cancer patients are less susceptible
to sarcopenia i.e. the progressive loss of skeletal muscle mass and quality than those with other cancers.
However, when compared the BMI between ovarian cancer patients and healthy women, a
significantly lower mean BMI was observed in ovarian cancer patient. Moreover, the prevalence of
CED was also significantly higher among ovarian cancer patients compared to healthy women, which
may be associated with the lower overall and subcutaneous fat among them. Laky et al. (2007) also
demonstrated a higher proportion of undernutrition among patients with gynaecological malignancies
and found that patients with ovarian cancer were 19 times more likely to be malnourished. It was also
observed that up to 85% of all patients with cancer develop clinical malnutrition (Gupta et al. 2010).
Study demonstrated that the relative risk of death was about six times higher in moderately or severely
malnourished patients compared to others (Yim et al. 2016). Similarly, in a study among gynaecologic
patients in Germany, Hertlein et al. (2014) found 35.8% patients were at severe risk of malnutrition.
A similar higher prevalence of severe malnutrition among cancer patients were also observed by Nho et
al. (2014) and Yanaranop and Nutcharas (2019), though, Bandera et al. (2017) found no association
between BMI and ovarian cancer survival. However, a higher prevalence of malnutrition in cancer
patients may be due to the alterations in the central nervous system and systemic tumor, which
results in altering food intake through anorexia, cachexia, nausea and vomiting, changes in taste and
smell as well as bowel obstruction (Gadducci et al. 2001; Nho et al. 2014). Ovarian cancer patients
also demonstrated high resting energy expenditure due to increase in Cori cycle activity, glucose and
triglyceride-fatty acid cycling and gluconeogenesis (Gadducci et al. 2001).

Conclusion
In conclusion, the results of the present study demonstrated an altered body composition in terms
of body fat and higher prevalence of CED in cancer patients as compared with healthy women.
Thus, early identification of patients who are undernourished or at risk of undernutrition followed by
nutritional intervention can promote recovery and improve prognosis and quality of life, as ovarian
cancer mortality rate is very high among all malignancies.
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Tables
Table 1. Characteristics of the studied population
Variables
HT (cm)
WT (kg)
PBF (%)
SFWB (%)
SFT (%)
SFA (%)
SFL (%)
SMWB (%)
SMT (%)
SMA (%)
SML (%)
BMI (kg/m2)

Status

Mean

SEM

t

p

1.79

0.08

2.36

0.02

2.67

0.01

2.17

0.03

2.02

0.04

1.84

0.07

2.43

0.02

-0.66

0.51

0.55

0.59

-1.87

0.06

0.84

0.40

2.03

0.04

Healthy women

151.84

0.31

Ovarian cancer patients

150.88

0.44

Healthy women

58.49

0.86

Ovarian cancer patients

54.90

1.29

Healthy women

35.05

0.46

Ovarian cancer patients

32.83

0.74

Healthy women

29.92

0.39

Ovarian cancer patients

28.40

0.60

Healthy women

26.48

0.39

Ovarian cancer patients

25.08

0.60

Healthy women

46.73

0.48

Ovarian cancer patients

45.18

0.72

Healthy women

41.33

0.57

Ovarian cancer patients

38.83

0.89

Healthy women

22.89

0.12

Ovarian cancer patients

23.03

0.18

Healthy women

18.47

0.71

Ovarian cancer patients

17.91

0.24

Healthy women

24.46

0.28

Ovarian cancer patients

25.39

0.41

Healthy women

35.44

0.12

Ovarian cancer patients

35.26

0.20

Healthy women

25.36

0.36

Ovarian cancer patients

24.08

0.54

HT= Height, WT= Weight, PBF= percent body fat, SFWB= whole body subcutaneous fat, SFT= subcutaneous fat at trunk,
SFA = subcutaneous fat at arm, SFL = subcutaneous fat at leg, SMWB = whole body skeletal muscle, SMT = skeletal muscle at
trunk, SMA = skeletal muscle at arm, SML = skeletal muscle at leg, BMI = body mass index, SEM= standard error of mean.

Table 2. Association of nutritional status with ovarian cancer
Variables

Healthy women
Ovarian cancer patients

Nutritional status*
CED

Normal

Overweight

Obese

10% (29)

43.4% (126)

29.7% (86)

16.9% (49)

19.3% (28)

42.1% (61)

25.5% (37)

13.1% (19)

CED= chronic energy deficiency; Chi-Square value =7.913; *p<0.05

