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The main aim of the current study was to examine novel anthropometric Received 16 January 2021
predictors of subjective weight among women. In this cross-sectional study, Revised 21 September 2021
229 women were selected through simple random sampling method. The ~ Accepted 28 September 2021
participants completed the Multidimensional Body Self-Relation Questionnaire. KEYWORDS

Pearson correlation coefficient and linear regression were used to analyze the Anthropometric indices;
data. The mean subjective weight score was 4.05 + 1.01. There was a significant predictor; subjective weight;
relationship between anthropometric indices and subjective weight (Pearson women

r correlation range: 0.62-0.81, p < .01). Beta coefficients for predictor variables

indicated that weight (8 = —2.774, t (229) = —2.868, p = .005), hip circumference

(B =3.454, t (229) = 5.999, p < .001), waist to hip ratio (B = 4.218, t (229) = 4.953,

p < .001), waist to height ratio (8 = —3.284, t (229) = —2.067, p = .04), and conicity

index (B = —0.708, t (229) = —2.518, p = .013) significantly predicted the

subjective weight. The waist to hip ratio was the most important predictor of

the subjective weight. This study suggests using the waist to hip ratio as an

anthropometric index in subjective weight studies in women. Considering the

negative impact of subjective weight on women'’s health, these results indicate

the need for interventions designed to control body weight and unsuitable

anthropometric indices in women.

Introduction

Body dissatisfaction is a risk factor to weight control as it may be related to psychosocial morbidity and
unhealthy behaviors (Moehlecke et al. 2020). Poorer overall health status, unhealthy weight control
behaviors, eating disorders, depression, and low self-esteem are associated with body image dissatis-
faction (Ghannadiasl and Hoseini 2020). Such conditions can adversely influence the quality of life of
the affected individuals (Nayir et al. 2016). A high prevalence of body dissatisfaction has been reported
in the whole age groups of people, especially among women (Mota et al. 2020).

The subjective weight reflects how one perceives and labels one’s weight (Koutsantoni, Kkeli, and
Argyrides 2019). It has been shown that weight misperception as the difference between actual and ideal
body size (Yan et al. 2018) is an emotional aspect of body image related to under or overestimating weight,
affecting persons of normal, overweight, and obese weight status (Herring et al. 2008). Race (Pool et al.
2020), gender (Park et al. 2019), age (Alyousefi et al. 2017), socioeconomic status, and smoking (Jamani
et al. 2020) are among the factors significantly correlated with body weight misperception.

In recent years, researchers have focused on the relationship between body image and anthropometric
indicators (Pelegrini et al. 2014). Recent studies have considered the interrelationship between the body
mass index and body image dissatisfaction (Legey et al. 2016; Pop 2017; Chen et al. 2019). Lately, new
anthropometric indices such as waist to height ratio, abdominal volume index, body adiposity index, and
conicity index have been recommended as predictive screening tools (Quaye et al. 2019).
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Given both the increasing prevalence and adverse consequences of misperception of weight status,
identifying possibly modifiable predictors is critical to designing effective interventions. To this aim,
the primary aim of the present study was to examine novel anthropometric predictors of subjective
weight among women.

Methods

Study design and samples

The sample size calculation was done by the Green formula (Green 1991). Based on this formula and
the number of predictors (n = 9), a minimum of 122 women was required for this study. A large
sample size is considered to come up with more reliable results. Overall, the sample of this cross-
sectional study consisted of 229 women (age range: 18-50 years and body mass index: 18.5-45.0 kg/
m?) attending a nutrition clinic in Ardabil, Iran, between October and December 2019. They were
non-pregnant and non-lactating with stable body weight (weight change +2 kg) 3 months before the
initiation of the study and selected using a convenience sampling.

Variables

Anthropometric assessments were achieved with persons wearing light clothing and no shoes. Weight
and height were measured using a Seca digital weight scale and a wall-mounted stadiometer, respec-
tively. Waist and hip circumference were measured as recommended by the world health organization.
The anthropometric indicators were computed using the following formulas:

Body mass index: Weight (kg) divided by squared height (m?),

Waist to hip ratio: Waist circumference (cm) divided by hip circumference (cm),

Waist to height ratio: Waist circumference (cm) divided by height (cm),

Body adiposity index: [Hip circumference (cm) divided by (height (m) )]- 18,

Abdominal volume index: [2x (waist circumference (m) * + 0.7x (waist circumference (m) - hip
circumference (m))?]

and

conicity index: waist circumference(m)/[ 0.109 \/weight(kg) x height(m)], respectively.

The subjective weight was evaluated using the Multidimensional Body Self-Relation Questionnaire
subscale. The present study used the Persian version of the questionnaire with confirmed validity and
reliability (Rahati 2004). The responses were collected using a 5-point Likert scale ranging from “very
underweight,” “slightly underweight,” “about the right weight,” “slightly overweight,” and “very
overweight.” High scores indicate a high subjective and internalized perception of self as obese,
while low scores indicate a high subjective and internalized view of self as thin (Cash 2000).

» « » o«

Data analysis

The data were analyzed in SPSS software (version 21.0) through the Kolmogorov-Smirnov test to
examine the distribution of variables performed by a histogram. Regarding the normal distribution of
the data, parametric tests were applied to analyze the quantitative variables. Pearson correlation was
used to evaluate relationships between anthropometric indices and subjective weight. Multivariate
linear regression analysis was run to identify the contribution of anthropometric indicators to
subjective weight scores. To this aim, assumptions of multiple linear regression, such as linearity,
multivariate normality, multicollinearity, and homoscedasticity, were tested and found satisfactory.
The results were evaluated with a 95 percent confidence interval, and a two-tailed p-value of less than
0.05 was considered statistically significant.

Ethics approval

The protocol of this study was accepted by the Ethics Committee of Ardabil University of Medical
Sciences in line with the Declaration of Helsinki (code number IR ARUMS.REC.1398.549). Written
informed consent was obtained from all of the participants involved in the study.
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Results

The mean age and subjective weight score of the women under study were 32.05 + 8.07 and
4.05 £ 1.01, respectively. Anthropometric characteristics of the sample are presented in Table 1.
As shown in Table 2, weight, body mass index, waist circumference, hip circumference, waist to hip
ratio, waist to height ratio, body adipocyte index, abdominal volume index, and conicity index were
positively associated with subjective weight (p < .001).

The results of the regression analysis indicated that the eight anthropometric predictors (conicity
index, body adipocyte index, hip circumference, waist to hip ratio, abdominal volume index, body
mass index, weight, and waist to height ratio) explained 78.7 percent of the variance and that the
model was a significant predictor of subjective weight score (R* = 0.787, R*> Adjusted = 0.779, F (8,
221) = 102.15, p < .001). The analysis revealed that weight (8 = -2.774, t (229) = —2.868, p = .005), hip
circumference (8 = 3.454, t (229) = 5.999, p < .001), waist to hip ratio (3 = 4.218, t (229) = 4.953,
p < .001), waist to height ratio (3 = —3.284, t (229) = —2.067, p = .04), and conicity index (8 = —0.708,
t (229) = -2.518, p = .013) significantly contributed to the subjective weight score, while body mass
index (3 = 0.349, t (229) = 0.685, p = .499), body adipocyte index (88 = 1.467, t (229) = 0.769, p = .144),
and abdominal volume index (8 = -0.270, t (229) = —-0.336, p = .737) did not make a contribution.
More details are presented in Table 3. According to the results, as the waist to hip ratio increases by
one unit, the subjective weight score increases by 64.410 units. Also, as waist to height ratio, conicity
index, hip circumference, and weight increase by one unit, the subjective weight score increases by
46.881, 19.681, 0.482, and 0.175 units, respectively.

Discussion

Identifying common anthropometric predictors of body dissatisfaction will provide aid for the
planning of effective interventions. There is a lack of studies with the greatest power in this regard
(Ferrari et al. 2016). This study examined the anthropometric predictors of subjective weight among

Table 1. Anthropometric characteristics of studied women.

Variable Mean Std. deviation
Weight (kg) 80.12 15.62
Body mass index (kg/m?) 30.92 5.702
Waist circumference (cm) 92.71 11.302
Hip circumference (cm) 105.41 8.02
Waist to hip ratio 0.88 0.06
Waist to height ratio 0.58 0.068
Body adipocyte index (%) 33.76 3.68
Abdominal volume index (m?) 17.70 4.08
Conicity index (m*?kg~"?) 121 0.03

Table 2. Correlation between anthropometric indices and subjective weight score.

Variable Wt BMI WC HC WHR WHtR BAI AVl d] SW
Wt 1

BMI 0.93* 1

WwcC 0.98* 0.97* 1

HC 0.86* 0.74* 0.81* 1

WHR 0.75% 0.86* 0.84* 0.34* 1

WHtR 0.89* 0.99% 0.95% 0.68* 0.88* 1

BAI 0.67* 0.82* 0.73* 0.73* 0.48* 0.82* 1

AVl 0.98* 0.95* 0.99% 0.84* 0.78* 0.94* 0.73* 1

a 0.87* 0.82* 0.91* 0.70* 0.78* 0.84* 0.56* 0.92* 1

SW 0.75* 0.81* 0.79% 0.62* 0.77* 0.80* 0.68* 0.74* 0.64* 1

*: Correlation is significant at the 0.01 level (2-tailed).
Wt: weight, BMI: body mass index, WC: waist circumference, HC: hip circumference, WHR: waist to hip ratio, WHtR: waist to height
ratio, BAl: body adipocyte index, AVI: abdominal volume index, Cl: conicity index, and SW: subjective weight
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Table 3. Linear regression analysis anthropometric indices and subjective weight.

Unstandardized coefficients  Standardized coefficients 95.0% confidence interval for B
Model B Std. error Beta t p-value  Lower bound Upper bound
(Constant) —46.729 6.420 —7.279 .000 —59.381 -34.077
Weight —0.175 0.061 -2.774 —2.868 .005 —0.296 —0.055
BMI 0.060 0.088 0.349 0.685 494 -0.113 0.234
HC 0.482 0.080 3.454 5.999 .000 0.323 0.640
WHR 64.410 13.004 4.218 4.953 .000 38.783 90.037
WHtR —46.881 22.677 -3.284 —2.067 .040 -91.571 —2.190
BAI 0.228 0.155 0.769 1.467 144 —0.078 0.534
AVl —0.066 0.195 —0.270 —0.336 737 —0.450 0.319
@ -19.681 7.817 —0.708 -2.518 .013 —35.087 —-4.274

Dependent Variable: subjective weight.
BMI: body mass index, HC: hip circumference, WHR: waist to hip ratio, WHtR: waist to height ratio, BAl: body adipocyte index, AVI:
abdominal volume index, Cl: conicity index.

women in the northwest of Iran. The mean body mass index as a general obesity index was not very
high (30.92 + 5.70 kg/m?), while, high subjective weight score indicated perception of self as obese
among the participants. Based on optimal cutoffs value for waist circumference (WC = 84 cm), waist to
hip ratio (WHR = 0.78), and waist to height ratio (WHtR > 0.48) for the sampled women (Tutunchi
et al. 2020), central obesity was prevalent among them. There was a high correlation between
subjective weight and body mass index (r = 0.81), waist to height ratio (r = 0.80), and waist
circumference (r = 0.79), respectively. According to the results, it seems that the subjective weight is
related to both general obesity and central obesity.

We found that weight, hip circumference, waist to hip ratio, waist to height ratio, and conicity
index significantly predicted the subjective weight, and waist to hip ratio had the highest predictive
power of subjective weight. In other words, central obesity was more predictive of subjective weight
score. In previous studies, the relationship between excess weight (Pelegrini et al. 2014), body mass
index (Chen et al. 2019; Quaye et al. 2019), and body dissatisfaction has been demonstrated. We did
not find the literature investigating the relationship between weight perception and other anthropo-
metric indices in adults. The correlation between new indices of body fat distribution (such as body
adiposity index, visceral adiposity index, and waist to height ratio) and metabolic disturbances
(Jabtonowska-Lietz et al. 2017) and cardiovascular events (Amato et al. 2010; Rost et al. 2018;
Zwierzchowska et al. 2021) has been described. Based on the findings, waist to hip ratio and waist
to height ratio are more involved in increasing the subjective weight score. These results emphasize the
effect of fat distribution on subjective weight score.

The highest level of body dissatisfaction has been reported among women (Shoraka, Amirkafi, and
Garrusi 2019). At present, 38.1 percent of Iranian women are obese, defined as BMI > 30 kg/m*
(Hosseini-Esfahani, Ghorbani, and Mirmiran 2017), which seems to aggravate the subjective weight
among women. Although, weight misperception may have a protective effect on weight gain over time
(Hahn, Borton, and Sonneville 2018), individuals might experience more psychological problems (Lee
et al. 2020), and they are more likely to follow behaviors that may place them at risk of lower overall
health (Ahmadi, Heyrani, and Yoosefy 2018). Hence, identifying and improving the anthropometric
indicators associated with body dissatisfaction/ subjective weight can be vital in managing and
maintaining health in the community.

Among Iranian women, the waist to hip ratio, waist to height ratio, and conicity index were the
strongest predictors of subjective weight. It could be proposed that the studied women rely heavily on
fat distribution for body weight perception. In an earlier study conducted on 329 female students aged
11-14 years, the body mass index was reported as the strongest predictor of body dissatisfaction
(Ferrari et al. 2016). This finding is not consistent with our study. Although new anthropometric
indices have not been studied in Ferrari et al.’s survey, the difference in the age of the subjects can also
explain the difference in the results. The circumferences of the waist and hips, as well as height, have
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influenced weight concern among women (Lipowska et al. 2019). Waist circumference (deMorais,
Miranda, and Priore 2018; Silva et al. 2019), waist to hip ratio (Ribeiro-Silva et al. 2018), and waist to
height ratio (deMorais, Miranda, and Priore 2018) correlate with body dissatisfaction. Therefore, it
seems that body dissatisfaction could be observed in other forms, such as fat distribution (Silva et al.
2019). Weight misperception has been mediated by social comparison and perceived pressures to
conform to prescribed body ideals (Elia et al. 2020). In a desire to achieve a slim body, women pay
attention to the middle and lower body, and as a result, express more dissatisfaction with the abdomen,
thighs, and buttocks (McCabe et al. 2009).

Strengths and limitations

Unlike previous studies, more anthropometric indices and fat distribution have been considered in
this study. Furthermore, anthropometric indices were measured by trained staff through standardized
protocols. Our study has some limitations. One is its cross-sectional design that does not allow the
establishment of a cause-effect relationship between the variables. Self-administered questionnaires
were used to access subjective weight. The use of these questionnaires could introduce bias. The study
was based on a sample of women attending a nutrition clinic, limiting the generalization of the results.
Therefore, it is recommended to do complementary studies within the community.

Conclusions

Our results may have implications for public health. Anthropometric indices were independent
predictive factors for subjective weight scores among women. It seems that fat distribution is an
essential factor, and waist to hip ratio has the greatest potential to be widely applied in clinical practice.
Thus, health promotion strategies can be focused on these parameters.
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