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ARTICLE INFO ABSTRACT
Background: Subjective weight perception significantly impacts overall health

Original Article and is influenced by various factors. This study aims to develop predictive
Received: 17 Aug 2024 models using anthropometric indices to estimate subjective weight perception in
Accepted: 22 Dec 2024 women.

Methods: This descriptive cross-sectional study involved a random sample of

287 women, aged 18-45, with a body mass index (BMI), ranging from 18.5 to

OPEN a;\ccgss 40.0 kg/m* who were referred to a nutrition clinic in Ardabil city between May

and September 2023. Weight, BMI, waist-to-hip ratio (WHR), waist

circumference (WC), waist-to-height ratio (WHtR), body adipocyte index

(BAI), abdominal volume index (AVI), and conicity index (CI) were measured

Corresponding Author: using standardized procedures. Subjective weight was assessed using a subscale

Fatemeh Ghannadiasl of the Multidimensional Body Self-Relation Questionnaire. Regression analysis
ghannadiasl@uma.ac.ir was employed to develop prediction models.

Results: The predictive equation for subjective weight was 2.548 + (-0.303 x
weight in kg) + (0.089 x BMI in kg/m?) + (27.773 x WHR) + (1.032 x WC in
cm) + (-109.256 x WHR) + (0.540 x BAI in %) + (-0.260 x AVI in m?) +
(-39.423 x Cl in m*?*kg™ *?). The model accounted for 78.50% of the variance
and significantly predicted subjective weight perception (F (8, 279) = 104.604,
and p < 0.001). Weight, WHR, WC, WHtR, BAI, and CI significantly
contributed to the model (p < 0.05).

Conclusion: The findings underscore the importance of considering multiple
anthropometric indices to understand individual differences in subjective
weight perception. This understanding will be essential for developing more
effective approaches to overall health.
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Introduction

Subjective Weight Perception (SWP) refers to
how closely an individual's perceived weight aligns
with her/his actual weight status (1). This perception
significantly influences health-related behaviors (2)
and can contribute to issues such as eating disorders,
restrictive diets, low self-esteem, and weight gain
(3). Various factors, including societal expectations
(4), media influences (5), race (6), gender (7), and
age (8) affect SWP.

This issue is more common among women than
men (9). Contrary to the belief that it primarily
affects adolescents and young adults, recent studies
indicated that weight misperception persists
throughout life, especially during middle age, and
warrants greater attention (10). Perceived weight
predicts weight management behaviors (11),
highlighting the need for appropriate training
programs to address this concern.

Research has established a link between body
mass index (BMI) and body image dissatisfaction
(12, 13). Recently, anthropometric indices such as
waist circumference (WC), waist-to-hip ratio
(WHR), waist-to-height ratio (WHtR), abdominal
volume index (AVI), body adiposity index (BAI),
and conicity index (CI) have been recommended as
screening tools (14). These indices have shown
significant predictive values in SWP (15),
necessitating further research to understand their
influence fully. Despite its importance for
psychological and general health, few studies have
investigated the factors influencing subjective weight
perception. This study aims to develop

equations for predicting subjective weight
perception in women, using weight, BMI, WHR,
WC, WHtR, BAI, AVI, and CI.

Methods

Study samples

The sample size was calculated to be 122
utilizing the Green formula (16) with nine
predictors. To enhance the reliability of the results,
the statistical population for this descriptive cross-

sectional study included 287 non-pregnant, non-
lactating women, aged 18-45 (mean age: 31.94 *
8.07 years), who had a BMI ranging from 18.5 to
40.0 kg/m2. Participants were selected through
random convenience sampling from a nutrition
clinic in Ardabil City; they had maintained a
consistent body weight for three months before the
study. The study protocol received approval from
the Ethics Committee of Ardabil University of
Medical Sciences (IR.ARUMS.REC.1398.549).

Data collection

All anthropometric measurements were conducted
using accurate equipment and standardized
protocols. Body weight and height were measured
with participants wearing light clothing and barefoot.
A digital scale (Omron BF511, Omron Healthcare
Co, Kyoto, Japan) with an accuracy of 0.1kg and a
stadiometer (SECA 213, Seca Ltd.,, Hamburg,
Germany) accurate to the nearest 0.1 cm were used
to measure weight and height, respectively. The
following formulas were used to calculate various
indices:

e BMI: Weight (kg) divided by squared height
(m?)

e WHR: Waist circumference (cm) divided by hip
circumference (cm)

¢ WHtR: Waist circumference (cm) divided by
height (cm)

e BAI: (Hip circumference (cm) divided by height
(m) **)-18

o AVI: [2 x (waist circumference (m)2 + 0.7 x
(waist circumference (m) - hip circumference (m)) 2]

o Cl:
waist circumference(m)/(0.109\/weight(kg) X height(m))

Subjective weight perception was evaluated using
a subscale of the Multidimensional Body Self-
Relations Questionnaire (MBSRQ), with responses
collected on a 5-point Likert scale. This
guestionnaire was developed by Cash. The long-
form MBSRQ consists of 69 items with 10
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subscales: appearance evaluation, appearance
orientation, fitness evaluation, fitness orientation,
health evaluation, health orientation, illness
orientation, body areas satisfaction, subjective
weight perception, and self-classified weight (17).
The current study utilized the Persian version of this
questionnaire which has confirmed reliability and
validity, with a Cronbach’s alpha of 0.88 (18).

The data analysis was performed utilizing SPSS
software, version 21.0. The distribution of variables
was assessed using the Kolmogorov-Smirnov test
and visualized through histograms. Parametric tests
were used because the quantitative variables showed
a normal distribution. Regression analysis was
conducted to explore multiple predictors of
subjective weight perception. All statistical tests
were two-sided, with a significance level of p < 0.05.

Results

Table 1 provides the anthropometric characteristics
of the study population. The mean subjective weight
perception score was 4.06 £ 1.01. A significant
correlation was found between subjective weight
perception and weight (r = 0.660), BMI (r = 0.669),
waist-to-hip ratio (r = 0.664), waist circumference
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(r = 0.668), waist-to-height ratio (r = 0.644), body
adiposity index (r = 0.583), abdominal volume index
(r = 0.614), and conicity index (r = 0.569). In all
cases, the p-value was less than 0.001.

Table 1. Mean anthropometric measurements of the
participating women

Variable Mean + SD
Weight (kg) 79.97 + 15.86
BMI (kg/m?) 30.09 +5.91
Waist-to-hip ratio 0.89 +0.02
Waist circumference (cm) 92,97 +11.51
Waist-to-Height Ratio 0.59 + 0.06
Body adipocyte index (%) 33.85+3.77
Abdominal volume index (m?) 17.82 +4.20
Conicity index (m¥?kg™ *?) 1.21 +0.04

Table 2 provides the multiple regression results
for estimating subjective weight perception based on
anthropometric  measurements.  The  findings
indicated that the models explain a significant
amount of variation in SWP according to R2 values.
On the other hand, the Adjusted R2 values suggested
that the inclusion of each additional variable
enhances the models' explanatory power (Table 2).

Table 2. Multiple regression (stepwise) equations for estimating subjective weight perception based on anthropometric

measurements
Model Variables entered R R? Adjsgted F B SE Beta t
1 Weight 0.751 0.564 0.563 370.022 0.048 0.002 0.751 19.236™
; 0.006 0.006 0.100 1.052
2 Weight + BMI 0.797 0.635 0.632 247.513 0.120 0016 0703 7 420"
0.012 0.006 0.196 2.033*
3 Weight + BMI+ WHR 0810 0656 0652 172057 2085 0022 0381 2920

4 Weight + BMI+ WHR+ WC 0.810 0.656

Weight + BMI+ WHR+ WC+

WHIR 0.801 0.641

cCcBY 4.0

4.027 1232  0.265 3.269

0.021 0.018 0.333 1.196
0.072 0.026  0.424 2.756™

0.651 128.765  4.590 1.637  0.302 2.804

-0.018 0.035 -0.209 -0.523

-0.042  0.048 -0.667 -0.868
0.204 0.104  1.220 1.966"

0.634 82.964 3.525 1.786  0.235 1.973%

0.088 0.088 1.012 0.997
-13.933 11.344 -1.006 -1.228
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Model Variables entered R R? Adlgited F B SE Beta t
20.069 0.042 -1.105 -1.657"
0311 0091 1.864  3.438"
. 59315 6.482 3.958  9.150™
6 wﬂggigi':"” WHR+WC+ 1956 0732 0725 105335 0411 0084 4737 4865
- 19.017 - -8.322°
158259 0118 11.432 8.862™
1.048 3.637
0039 0039 -0.628  -1.008
0170 0087 1019  1.960
15393 9231 1027  1.668
Weight + BMI+ WHR+ WC+ 0464  0.079 5344 5892
7 \WHtR+ BAI+ AVI 0.878 0.771  0.764 110843 g5y 817 24474 3743 -2.117°
0332 0158 1152  2.097"
0749 0120 -3.158 -6.265"
0303  0.079 0079 -3.861°
0089 0087 0087  1.028
27773 9531 9531  2.914
. 1032 0167 0167 6.187
8 wﬂggi‘giﬂ';\\’/"lfg WC* 0886 0785 0778 104604 - 28101 28101 -3.888™
109.256 0.163 0.163  3.312
0540 0173 0173  -1.505
0260 10281 10.281 -3.834
-39.423
xxx P <0.001
xx P <0.01
x P <0.05

BMI: body mass index; WHR: waist-to-hip ratio; WC: waist circumference; WHtR: waist-to-height ratio; BAI: body adipocyte index;

AVI: abdominal volume index; CI: conicity index

Weight was the initial variable in the model, and a
linear regression analysis predicted participants'
subjective weight perception from their actual
weight. Weight strongly predicted subjective weight
perception (R = 0.751), accounting for 56.4% of the
variance. The final predictive model was a 0.215 +
0.048(weight) score. This means that a one-unit
increase in weight corresponds to a 0.048 increase in
SWP. The finding highlighted the importance of
actual weight in shaping individuals' perceptions of
their weight, which could have implications for
interventions aimed at body image and weight
management.

Weight and BMI were analyzed in a multiple
regression model to predict subjective weight
perception. BMI was a significant predictor and

improved predictive accuracy, while weight was not
found to be significant. The final model was:

Subjective weight = -0. 173 + (0. 006 x weight) +
(0. 120 x BMI).

Therefore, a one-unit increase in BMI was
associated with a 0. 120 increase in subjective
weight perception. This indicated that BMI had a
greater impact on an individual's weight perception
compared to their actual weight.

A multiple regression analysis revealed that
weight, BMI, and WHR can predict subjective
weight. The inclusion of WHR significantly
improved the model, resulting in an R-value of 0.
810. All predictors significantly contributed to the
model. The final predictive equation was as follows:

Subjective weight = -2.517 + (0.012 x weight) +
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(0.065 x BMI) + (4.027 x WHR).

The high R-value suggests a strong positive
relationship between weight, BMI, WHR, and
subjective weight perception. In this model, WHR
had the largest coefficient, indicating the greatest
impact on subjective weight perception compared to
weight and BMI. This finding can aid in
understanding the varying influences of different
anthropometric  measurements on individuals'
perceptions of their weight.

The study utilized multiple regression to predict
subjective weight based on weight, BMI, WHR, and
WC. The model explained 65. 6% of the variance,
with  BMI and WHR, showing significant
contributions. It appears that BMI and WHR are key
factors in influencing subjective weight perception.
A higher positive coefficient in waist-to-hip ratio and
a measure of body fat distribution suggested that
individuals with higher WHR values perceived
themselves as heavier. The final predictive equation
was:

Subjective weight = -2.220 + (0.021 x weight) +
(0.720 x BMI) + (4.590 x WHR) + (-0.018 x WC).

A multiple regression analysis was performed to
evaluate the predictive capacities of weight, BMI,
WHR, WC, and WHtR on subjective weight
perception. The results showed that BMI and WHR
made significant contributions to the model, while
weight, WC, and WHtR did not. This not only
confirmed the importance of weight, BMI, WHR,
WC, and WHtR in influencing how individuals
perceive their weight but also underscored the
complexity of this phenomenon. The final predictive
model was:

Subjective weight = -2.151 + (-0.042 x weight) +
(0.204 x BMI) + (3.525 x WHR) + (0.088 x WC) +
(-13.344 x WHtR).

A multiple regression analysis assessed weight,
BMI, WHR, WC, WHtR, and BAI as predictors of
subjective weight perception. The model explained
73. 2% of the variance and was deemed statistically
significant. Surprisingly, weight was not found to be

CCBY 4.0
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a significant predictor (p > 0. 05), suggesting that it
does not play a crucial role in determining how
individuals perceive their weight. Instead, alternative
anthropometric measurements such as BMI, WHR,
WC, WHtR, and BAI may have a more significant
impact. This finding challenges the conventional
belief that weight alone influences subjective weight
perception, highlighting the importance of
considering multiple anthropometric measures. The
final predictive model was as follows:

Subjective weight = -34.244 + (-0.069 x weight) +
(0.311 x BMI) + (59.315 x WHR) + (0.411 x WC) +
(-158.259 x WHLR) + (1.048 x BAI).

A multiple regression found that weight, BMI,
WHR, WC, WHtR, BAI, and AVI significantly
predicted subjective weight, explaining 77. 1% of the
variance. Specially, WC, WHtR, BAI, and AVI were
found to be significant predictors (p < 0. 05). The
significance of WC, WHtR, BAI, and AVI in the
model emphasized the role of abdominal obesity in
influencing subjective weight perceptions. The final
predictive model was:

Subjective weight = -22.691 + (-0.039 x weight) +
(0.170 x BMI) + (15.393 x WHR) + (0.464 x WC) +
(-51.817 x WHtR) + (0.332 x BAI) + (-0.749 x
AVI).

The final multiple regression analysis revealed
that weight, WHR, WC, WHtR, BAI, and CI were
significant  predictors of subjective  weight,
explaining 78. 5% of the variance. Positive
coefficients for BMI, WHR, WC, and BAI suggested
a link to higher subjective weight, while negative
coefficients for weight, WHtR, AVI, and CI
indicated lower subjective weight. The high
coefficients for WHtR, CI, and WHR emphasized
their significant impact on subjective weight
perception. The final predictive model was:

Subjective weight = 2.548 + (-0.303 x weight) +
(0.089 x BMI) + (27.773 x WHR) + (1.032 x WC) +
(-109.256 x WHtR) + (0.540 x BAI) + (-0.260 x
AVI) + (-39.423 x CI).
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Discussion

Distorted weight perception is a significant risk
factor for poor mental health, including suicidality
(19, 20, 21), depression, stress (21, 22), and substance
use (20). Subjective weight perception can lead to
reduced engagement in health-promoting behaviors
and weight gain over time (23, 24). Additionally,
weight misperception is a strong predictor of body
dissatisfaction (25). Given the social and health
burdens associated with these mental health issues and
body dissatisfaction, it is crucial to examine the
factors contributing to SWP (26).

In this study, simple equations were developed to
predict subjective weight perception based on easily
obtainable anthropometric indices. These indices are
crucial tools for assessing health risks which can be
feasibly used in clinical practice and for evaluating
large population groups. The results indicated that
various anthropometric measurements, such as BMI,
WHR, WC, WHtR, BAI, and CI significantly
influenced SWP. A study reported a strong positive
correlation between various anthropometric indices
and subjective weight perception among women
(27). The impact of each of these measurements
varied, which aligned with the results of previous
studies (15, 28). Each measurement provided distinct
information on body composition and fat
distribution, which are essential for assessing an
individual's health status. However, the differing
effects of each measurement underscored the
complexity of body composition and emphasized the
importance of a comprehensive approach to health
assessments.

The findings indicated a strong relationship
between weight and SWP, as weight is a direct
measure of BMI (R = 0.751). This relationship was
significant because it highlighted how objective
measures of BMI can influence subjective weight
perceptions. BMI has long been recognized as a
critical indicator of health status (29). Over the past
decades, global stigmatization of obesity has
increased (30), and society often holds individuals

responsible for their obesity (31). This perceived
stigma can affect SWP and is influenced by social
weight norms and body ideals (32). The strong
relationship between weight and SWP shows the
importance of addressing weight stigma and
promoting a more inclusive approach to body weight
and health. In cross-country research, it was found
that body dissatisfaction increases with a higher BMI
(33) and this correlation was associated with extreme
weight control behaviors (31, 32).

The use of combined anthropometric
measurements provides a more comprehensive
evaluation of an individual’s health (34). More
accurate assessments of weight perception have been
achieved using both BMI and waist circumference
compared to BMI alone (35). The WHR has been
reported as the most important predictor of
subjective weight (15). WC and WHR provide
insight into fat distribution patterns, particularly the
accumulation of visceral fat, which is a critical
determinant of health risks. BAI, AVI, and CI can
collectively enhance our understanding of body
composition and its implications for health (36, 37).
The results of this study emphasized the positive
effect of BMI, WHR, WC, and BAI on subjective
weight perception, providing further insight into the
relationships between body fat distribution and SWP.
This highlights the greater emphasis placed on
physical appearance and body composition in
women's lives. On the other hand, individuals may
perceive their weight differently based on the index
used (38), which should be taken into account.
Understanding these correlations will help healthcare
providers tailor effective interventions for weight
management.

The strength of this study lies in its large sample
size and consideration of a broader range of
anthropometric indices. However, there are several
limitations. First, the study did not examine gender,
cultural, or social influences. Second, subjective

weight was assessed using self-administered
guestionnaires, which may introduce bias.
CCBY 4.0
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Furthermore, it should be noted that the study sample
was limited to individuals attending a nutrition
clinic, which may restrict the generalizability of the
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