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Objective. Self-reported body silhouette is an anthropometric instrument that has been utilized as a screening tool for un-
derweight, overweight, obesity, and other abnormal anthropometric variables. Herein, we analyzed the risk associated with the
self-reported body silhouette in the scope of dyslipidemias, hyperglycemia, hyperuricemia, and hypertension. Methods. Adult
participants of the Health Workers Cohort Study enrolled between March 2004 and April 2006 were included. Then, risk analysis
was performed considering dyslipidemias as serum triglycerides, high total cholesterol, high LDL-C, low HDL-C, hyperglycemia,
hyperuricemia, and hypertension. Results. A total of 2,297 males and 5,003 females were analyzed. The median ages of the studied
population was 39 (30-49) and 41 (31-50) years for males and females, respectively. Overall, there is a stepwise increase in the risk
of presenting dyslipidemias, hyperglycemia, hyperuricemia, and hypertension as the self-reported body silhouette number
increases, this tendency was observed in both males and females. Conclusion. Self-reported body silhouette is a useful risk
assessment tool for dyslipidemias, hyperglycemia, hyperuricemia, and hypertension in Mexican adults. Applications of ques-
tioners containing this silhouette might be considered a valuable public health instrument due to their low cost, relative simplicity,
and absence of specialized equipment, training, or respondent knowledge.

1. Introduction

Cardiovascular disease (CVD) is one of the most prevalent
public health problems worldwide. Due to the high mor-
bidity and mortality associated with this group of pathol-
ogies [1], in recent decades, we have developed a better
understanding of the clinical and metabolic factors associ-
ated with CVD such as hypertension [2], dyslipidemias
[3, 4], hyperglycemia, and hyperuricemia [5]. Thus, in order

to modify the cardiovascular risk, it has become a common
practice that physicians order tests to assess those variables.
However, the quantification of biochemical and clinical
parameters requires special instruments, trained personnel,
and resources that are in some clinical settings not always
available.

Self-reported body silhouette is an anthropometric tool
that was initially postulated by Sorensen et al. [6], and since
then it has been validated and modified by several authors
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[7-10]. We have shown that this instrument is useful as
a screening tool for overweight, obesity, increased waist
circumference, and elevated body fat percentage [11]. Fur-
thermore, some studies have indicated that there is a cor-
relation between anthropometric parameters such as body
mass index (BMI) and serum lipids parameters [12], uric
acid, glucose, and blood pressure [13]. However, it is not
always feasible to take measurements of height, weight, and
BMI in large-scale epidemiological studies, so the proposal
of this study is to evaluate body image as a tool to identify
those subjects with higher metabolic risk and analyze the
association between self-reported body silhouette and dys-
lipidemias, hyperglycemia, hyperuricemia, and hyperten-
sion. We hypothesize that self-reported body silhouette is
a useful risk assessment tool for dyslipidemias, hypergly-
cemia, hyperuricemia, and hypertension in Mexican adults.

2. Materials and Methods

2.1. Participants Selection. Adults from the Health Workers
Cohort Study were analyzed in this study. This cohort in-
cluded medical, administrative, and academic employees
(and their families), that were at the time of the evaluation
working either at the Mexican Social Security Institute (in
Cuernavaca, Morelos), the National Institute of Public
Health (in Cuernavaca, Morelos), or the Autonomous
University of Mexico State (in Toluca, State of Mexico) [14].

All adult participants enroll between March 2004 and
April 2006 were assessed for eligibility, then we excluded
those with a past medical history of anorexia or bulimia,
clinical scenarios that are associated with edema (i.e.,
chronic kidney disease, liver cirrhosis, myocardial in-
farction, angina, history of heart surgery), cerebrovascular
disease, diabetes mellitus, and those who underwent a weight
reduction program within the last 6 months. Additionally,
we further excluded those participants under medical
treatment for heart failure or on medication that affects the
lipid panel (i.e., beta-blockers, diuretics, and anti-
cholesterolemic) and those without the self-reported body
silhouette.

2.2. Clinical Variables and Self-Reported Body Silhouette
Assessment. The past medical history, clinical, and de-
mographic characteristics were recorded through self-
administered questionnaires [15]. In those, the partici-
pants were asked to identify their current body silhouette on
a scale from 1 to 9, with 1 being the thinnest silhouette and 9
being the silhouette of someone with morbid obesity. The
body silhouettes are composed of two different sets, one for
males and the other for females. The silhouette used in this
research were those initially postulated by Sorensen et al. [6]
(Figure 1). Additionally, the participant’s civil or marital
status and the highest level of educational attendance were
assessed. For the analysis of the educational level, patients
were classified as either Primary school (in the Mexican
education system: Escuela Primaria), middle school (in the
Mexican education system: Escuela Secundaria), high school
(in the Mexican education system: Escuela Preparatoria or
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Normal Superior), or those planning to attend graduate
school or postgraduate school.

Bodyweight was measured with a calibrated electronic
scale (model BC-533; Tanita, Tokyo, Japan) with partici-
pants wearing minimum clothing and without shoes and
socks. Height was measured using a conventional stadi-
ometer (SECA brand), with barefoot participants standing
with their shoulders in a normal position; the measure-
ments were taken with a measuring tape in a horizontal
plane perpendicular to the vertical scale, touching the top of
the head at the moment of inspiration. Then BMI was
calculgted with the standard formula (weight in kg/(height
in m)“).

2.3. Biochemical Analysis. Paraclinical tests were carried out
using a venous blood sample taken after 8 hours or longer
fasting; approximately 20 ml of venous blood was obtained
from each participant. Then, plasma triglycerides were
measured with a colorimetric method following enzymatic
hydrolysis performed with the lipase technique. Further-
more, the total cholesterol was measured by the colori-
metric method following an enzymatic assay. Additionally,
low-density lipoprotein cholesterol (LDL-C) and high-
density lipoprotein cholesterol (HDL-C) were measured
with the clearance method. In addition, serum glucose and
uric acid concentration were obtained. All biomedical
assays were performed using a Selectra XL instrument
(Randox), in accordance with the International Federation
of Clinical Chemistry and Laboratory Medicine
Guidelines [16].

2.4. Lipids, Glucose, Uric Acid, and Blood Pressure Profile
Assessment. Dyslipidemias were defined according to the
criteria set by the National Cholesterol Education Program
ATP-III, which defines a high lipid profile as high serum
triglycerides >150mg/dL, high serum total cholesterol
>200 mg/dL, high LDL-C >100mg/dL, and low HDL-C
<40 mg/dL for males and <50 mg/dL for females [17].
Hyperglycemia was considered as a serum glucose con-
centration of >100mg/dL, per the American Diabetes
Association standards for prediabetes [18]. Additionally,
uric  acid above  >7mg/dl was  considered
hyperuricemia [19].

During the participants’ visit, blood pressure was
measured twice by a trained nurse using an automatic
monitor. The first measurement was performed after the
patient rested for 5 minutes, while the participant was sitting
with the dominant arm supported at the level of the heart.
The second measurement was taken using the same meth-
odology five minutes apart from the first blood pressure
measurement, and the mean of both recordings was used as
a variable for the statistical analysis. The nurses who per-
formed all measurements were trained in the use of stan-
dardized procedures (reproducibility was evaluated,
resulting in concordance coefficients between 0.83 and 0.90)
[20]. Furthermore, hypertension was considered to have
a diastolic blood pressure >90 mmHg and a systolic blood
pressure >140 mmHg [21]. For the purpose of the statistical
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FIGURE 1: Male and female drawings of the body silhouette.

analysis, diastolic and systolic blood pressures were analyzed
as a single variable each.

2.5. Statistical Analysis. The statistical analysis was per-
formed with the SPSS version 24 program for Windows.
Continue variables were presented with either the mean
and standard deviation (+SD) or median and interquartile
range (25"-75"), depending on the data distribution.
Categorical variables were presented as absolute values and
frequencies. Differences in biochemical markers were
compared according to the type of body silhouette,
a Spearman’s correlation was performed. Additionally, for
the risk analysis, the second self-reported body silhouette in
both males and females, was considered the reference value
(Odds ratio (OR)=1). Furthermore, the 8 and standard
error values were obtained through the binary logistical
regression analysis adjusted for age, then those values were
transferred to the RevMan 5.3 program (Cochrane Col-
laboration) to create the OR plots. For the purpose of this
study a p value <0.05 was considered statistically
significant.

3. Results

After excluding 2,220 participants, a total of 2,297 males and
5,003 females were analyzed, and for each clinical variable,
the exact number of patients analyzed is presented in Fig-
ure 2. The median age of the studied population was 39
(30-49) and 41 (31-50) years for males and females, re-
spectively, and the BMI was 26.59 +4.03 and 26.08 + 4.5 kg/
m” for males and females, respectively. The rest of the
clinical and demographic characteristics, in addition to the

frequency of increased blood pressure, dyslipidemias, hy-
perglycemia, and hyperuricemia, are present in Table 1.

The medians of the biochemical markers, BMI, and
blood pressure in accordance with self-reported body sil-
houette and sex are shown in Table 2. Correlational analysis
was statistically significant (p <0.001) for all variables; the
correlation was a positive correlation for all markers, except
for HDL, which shows a negative correlation.

The risk analysis indicated that in both males and fe-
males, there is a tendency toward an abnormal lipid profile
that increased with a higher self-reported body silhouette.
Thus, the risk for triglycerides >150 mg/dL in females was
statistically significant from silhouette 4 (OR=2.63, 95%
confidence interval (CI): 7.71-4.06) through silhouette 9
(OR=4.89, 95% CI: 2.37-10.09); for males, the risk was also
significant from silhouette 4 (OR =1.92, 95% CI: 1.83-4.81)
through 9 (OR=3.52, 95% CI: 1.53-8.12). Although in fe-
males the risk of total cholesterol >200 mg/dL was only
statistically significant on silhouettes 6 (OR=1.70, 95% CI:
1.16-2.49) and 7 (OR =1.62, 95% CI: 1.11-2.37), in males it
was significant from silhouette 3 (OR=2.24, 95% CI:
1.27-3.95) through 9 (OR=2.77, 95% CI. 1.20-6.42).
Though in females, LDL-C >100 mg/dL appears to increase
in a stepwise pattern with each silhouette, only silhouette 7 is
statistically significant (OR=1.85, 95% CI: 1.33-2.58), in
contrast for males there was a significant increase from
silhouette 3 (OR=2.06, 95% CI: 1.23-3.44) through 9
(OR =3.01, 95% CI: 1.22-7.47). Additionally, females were at
risk from HDL-C <50 mg/dL from silhouette 4 (OR =1.58,
95% CI. 1.12-2.22) through 9 (OR=3.82, 95% CI:
1.30-11.21), and males were at risk of HDL-C <40 mg/dL
from silhouette 6 (OR=2.92, 95% CI: 1.38-6.21) through 8
(OR=4.24, 95% CI: 1.79-10.05) (Figure 3).



Participants assessed for eligibility
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n =9520
Excluded (n = 2220)
5 = Anorexia or bulimia
70 = Chronic kidney disease
16 = Liver cirrhosis
139 = Myocardial infraction or angina
10 = Previous heart surgery
21 = Cerebrovascular disease
579 = Diabetes mellitus
447 = Underwent diet reduction program within the last 6 months
479 = Under medical treatment for heart failure and medication
that affect lipid panel (i.e., beta blockers, diuretics,
anticholesterolemic)
454 = Without self-reported body silhouette
v
Analyzed participants
n = 7300
Males n = 2297 Females n = 5003

Triglycerides n =191 n = 4633

Total cholesterol n=1945 n = 4636

HDL cholesterol n=1925 n=4612

LDL cholesterol n = 1837 n = 4530

Glucose n=1945 n = 4626

Uric acid n=189%4 n = 4553

Diastolic blood pressure n=1951 n = 4648

Systolic blood pressure n=1959 n = 4654

FIGURE 2: Participants’ selection.

It was observed that the risk of hyperglycemia (glucose
>100mg/dL) was significantly increased in females from
silhouette 4 (OR=3.37, 95% CI: 1.47-7.77) through 9
(OR=16.89, 95% CI: 6.12-46.63), and for males in sil-
houettes 8 (OR =2.09, 95% CI: 1.18-3.70) and 9 (OR =2.53,
95% CI: 1.06-6.02). In relation to hyperuricemia (uric acid
>7 mg/dL), for females silhouettes 8 (OR=9.60, 95% CIL:
1.26-73.01) and 9 (OR =18.63, 95% CI: 2.18-159.36), and for
males silhouettes 8 (OR=3.24, 95% CI: 1.71-6.13) and 9
(OR=4.08, 95% CI: 1.64-10.17) were statistically significant
(Figure 4).

After calculating the risk for hypertension, it was shown
that diastolic blood pressure >90 mmHg was significantly
increased in females in silhouettes 8 (OR=6.33, 95% CI:
1.43-28.04) and 9 (OR =8.47, 95% CI: 1.48-48.35); in males
also silhouettes 8 (OR=3.67, 95% CI: 1.27-10.57) and 9
(OR=5.61, 95% CI: 1.52-20.74) had a statistically significant
risk. For systolic blood pressure >140 mmHg, though in
females it seems that there is an increase in the risk with each
silhouette, the only silhouette with a statistically significant
risk was 1 (OR=5.34, 95% CI: 1.01-28.39); for males sil-
houettes 8 (OR =2.64, 95% CI: 1.08-6.46) and 9 (OR = 3.60,
95% CI: 1.10-11.75) were statistically significant (Figure 4).

4. Discussion

Our results indicate that the self-reported body silhouette is
a useful risk assessment tool for dyslipidemias, hypergly-
cemia, hyperuricemia, and hypertension in Mexican adults.
We find that there is a stepwise increase in the risk of

presenting these abnormal parameters as the self-reported
body silhouette number increased, this tendency was ob-
served in both males and females.

The underlying pathophysiology that supports our obser-
vations might be attributed to the intrinsic correlation of the self-
reported body silhouettes and anthropometric parameters (i.e.,
BMI and body fat percentage). This observation is supported by
a previous study performed on the Mexican population [22], in
which a strong correlation between the BMI and the Stunkard’s
silhouette (males: r=0.702, females: r= 0.766) was reported. In
addition, using another type of silhouettes, the Pulver’s sil-
houettes, Yepes et al. [23] also found a strong correlation be-
tween reported body silhouettes and BMI (males: r=0.80,
females: r=0.81) and body fat percentage (males: r=0.71, fe-
males: r=0.73) within an African cohort. Thus, as the BMI
increase so does the risk of pathological conditions (i.e., dysli-
pidemia, diabetes mellitus, hyperuricemia, and hypertension)
becomes higher [12, 13, 24]. Hence, this opens the possibility of
using the self-reported body silhouettes as a screening tool to
indirectly assess the risk of those pathological states, particularly
in rural areas in which special instruments and trained
healthcare professionals are not always available. In our cohort,
we found that there is a positive correlation between self-
reported body silhouettes and biochemical markers, such as
BMI and blood pressure, except for a negative correlation be-
tween HDL self-reported body silhouettes.

In the present study, the association with dyslipidemias
remains strong with the higher self-reported body silhouette
(silhouettes: 6, 7, 8, and 9); this association persists after
correcting the analysis by age, a variable that strongly
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TaBLE 1: Clinical and demographic characteristics of the studied patients.

Males n=2297 (%) Females n=5003 (%)

Age (years)
Civil status
Married/free union
Divorced/separated
Widower/widow
Single
Not reported
Highest level of educational attendance
Primary school
Middle school
High school
Graduate school/postgraduate school
Not reported
Self-reported body silhouette
1

O NN U W

9
Weight (kg)
Height (cm)
BMI (kg/m?)
Triglycerides (mg/dL)
Triglycerides >150 mg/dL
Total cholesterol (mg/dL)
Total cholesterol >200 mg/dL
LDL cholesterol (mg/dL)
LDL-C >100 mg/dL
HDL cholesterol (mg/dL)
Low HDL-C (males <40 mg/dL, females <50 mg/dL)
Glucose (mg/dL)
Hyperglycemia (=100 mg/dL)
Uric acid (mg/dL)
Hyperuricemia (>7 mg/dL)
Diastolic blood pressure (mmHg)
Diastolic hypertension (=90 mmHg)
Systolic blood pressure (mmHg)
Systolic hypertension (>140 mmHg)

39 [30-49] 40 [31-49]
1811 (78.8) 2910 (58.2)
85 (3.7) 532 (10.6)
24 (1) 304 (6.1)
353 (15.4) 1195 (23.9)
24 (1) 62 (1.2)
145 (6.3) 478 (9.6)
264 (11.5) 630 (12.6)
377 (16.4) 941 (18.8)
1148 (50) 2208 (44.1)
363 (15.8) 746 (14.9)
26 (1.1) 36 (0.7)
117 (5.1) 238 (4.8)
220 (9.6) 1027 (20.5)
291 (12.7) 1239 (24.8)
422 (18.4) 587 (11.7)
411 (17.9) 707 (14.1)
460 (20) 852 (17)
315 (13.7) 269 (5.4)
35 (1.5) 48 (1)
76 +12.95 63.28+11.44
168.95 + 6.94 155.80 + 6.25
26.59 +4.03 26.08 + 4.50
164 [112.5-234] 120 [85-167.5]
1087 (47.3) 1487 (29.7)
191.4 [167-218.6] 186 [162.9-213.3]
796 (34.7) 1711 (34.2)
116 [91-138] 114 [89-139]
1249 (54.4) 2940 (58.8)
37 [32-42] 39 [33-47]
1778 (77.4) 3790 (75.8)
92 [85-100] 87 [81-94]
487 (21.2) 655 (13.1)
5.8 [4.97-6.7] 4.25 [3.46-5.1]
396 (17.2) 129 (2.6)
74 [(67.3-82] 70 [63-77]
180 (7.8) 160 (3.2)
123 [115-132] 112 [106-121]
239 (10.4) 178 (3.6)

Mean # standard deviation, median (interquartile range 25™-75™).

influences the lipid profile in healthy patients [25]. Our
findings might be attributed to the proxy measurement of
adiposity performed by the self-reported body silhouette, as
it has been reported that excessive body fat percentage is
a main metabolic comorbidity associated with dyslipidemia.
[26] Although there is no substantial change in the overall
risk of dyslipidemias among silhouettes 6 through 9, it is
clear that there is a strong tendency for the higher silhouette
to have dyslipidemia; nonetheless, in some silhouette, the CI
95% suggests that the association is statistically significant
(i.e., females with silhouettes 8 and 9 associated with high
LDL-C, and males on silhouette 9 with low HDL-C) this is
probably due to the small number of participants analyzed
within those particular body silhouettes.

Current evidence strongly supports the notion that
hyperglycemia is a cardiovascular risk factor [27].
Moreover, it has been reported that an increased visceral
abdominal fat is associated with insulin resistance
(OR=1.77, 95% CI: 1.04-3.02) [28]. Hence, with an
increase in the visceral abdominal fat with each sil-
houette’s number, there is a higher risk of hyperglycemia
(particularly in females) with higher self-reported body
silhouettes.

Uric acid seems to have antioxidant activity in the ex-
tracellular environment; however, once it enters the in-
tracellular environment (i.e., vascular smooth muscle cells
and adipocytes), this molecule has harmful effects, which
include the inhibitory effect on nitric oxide production, the
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Triglycerides > 150 mg/dL

Total cholesterol > 200 mg/dL

Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI
Female 1 0.81 [0.26,2.53] — Female 1 0.79 [0.31, 2.03] ——
Female 2 1.00 Female 2 1.00
Female 3 1.54[0.99, 2.41] - Female 3 1.34[0.92, 1.95] H—
Female 4 2.63 [1.71, 4.06] — Female 4 1.47 [1.02, 2.11] H—
Female 5 3.49 [2.22,5.47) — Female 5 1.51[1.02, 2.23] —
Female 6 337 [2.16, 5.26) — Female 6 1.70 [1.16, 2.49)] ——
Female 7 3.91[2.51,6.07] — Female 7 1.62 [1.11, 2.37] ——
Female 8 521 [3.21,8.47] — Female 8 1.34 [0.87, 2.08] +H—
Female 9 4.89 [2.37, 10.09] —_— Female 9 1.57 (0.77, 3.20] 4+
Male 1 0.98 [0.36, 2.63] PR Male 1 1.84 [0.68, 5.00] ——
Male 2 1.00 Male 2 1.00
Male 3 1.57 [0.93, 2.65] L Male 3 2.24[1.27,3.95) —
Male 4 1.92 [1.16, 3.18] — Male 4 1.61 [0.93, 2.82] L
Male 5 3.24[2.00, 5.25) —_ Male 5 2.40 [1.42, 4.06) —
Male 6 2.97 [1.83, 4.81] — Male 6 2.51[1.48, 4.25) —
Male 7 3.55 [2.20, 5.74] — Male 7 2.65 [1.57, 4.46)] —
Male 8 4.90 [2.96, 8.13] — Male 8 2.85 [1.66, 4.89)] —_
Male 9 3.52[1.53,8.12] —_— Male 9 2.77[1.20, 6.42) _
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Decrease risk Increase risk Decrease risk Increase risk
LDL-C > 100 mg/dL HDL-C males < 40 mg/dL and females < 50 mg/dL
Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI
Female 1 0.86 [0.39, 1.88] —— Female 1 0.64 [0.30, 1.39] JR——
Female 2 1.00 Female 2 1.00
Female 3 1.08 [0.79, 1.47] 4 Female 3 1.04 [0.74, 1.47] —+
Female 4 1.34[0.98, 1.82] L Female 4 1.58 [1.12, 2.22] ——
Female 5 1.34 [0.96, 1.88] H— Female 5 1.46 [1.00, 2.13] H—
Female 6 1.47 [1.06, 2.05] - Female 6 2.40 [1.63, 3.53] —
Female 7 1.85 [1.33, 2.58] -+ Female 7 2.66 [1.81, 3.90] —
Female 8 1.28 [0.86, 1.91] -+ Female 8 3.15[1.88,5.27] —
Female 9 1.40 [0.67, 2.96] i I Female 9 3.82[1.30, 11.21] —_—
Male 1 2.59 [0.96, 7.02] — Male 1 0.34 [0.12, 0.99] —_—
Male 2 1.00 Male 2 1.00
Male 3 2.06 [1.23, 3.44] — Male 3 1.13 [0.54, 2.36] ——
Male 4 227[1.39,3.72] — Male 4 1.30 [0.64, 2.67] —H—
Male 5 2.45 [1.54,3.92] — Male 5 1.63 [0.82, 3.26] 4+
Male 6 3.23 [2.00, 5.20] — Male 6 292 [1.38, 6.21] —
Male 7 2.90 [1.81, 4.64] — Male 7 2.93 [1.40, 6.14] —_
Male 8 2.69 [1.64, 4.39] — Male 8 4.24[1.79, 10.05] _
Male 9 3.01[1.22,7.47] —_— Male 9 5.26 [0.66, 42.00] 4+
0.01 0.1 1 10 100 0.01 0.1 1 10 100

Decrease risk Increase risk

Decrease risk Increase risk

FIGURE 3: Risk assessment of triglycerides >150 mg/dL, total cholesterol >200 mg/dL, LDL-C =100 mg/dL, and low HDL-C (males <40 mg/
dL, females <50 mg/dL), for each self-reported body silhouette for both females and males. All models were adjusted by age.

induction of platelet aggregation, and pro-inflammatory
activity. Thus, it has been proposed that hyperuricemia
could independently increase the risk of the metabolic
syndrome, diabetes mellitus, hypertension, renal disease,
gout, and CVD [29], mainly in patients with overweight and
obesity [30]. Moreover, anthropometric variables such as the
BMI have been significantly correlated with serum uric acid
levels (male: r=0.235, female: r=0.140) [31]. Hence, it is
possible that the intrinsic correlation of the BMI and the self-
reported body silhouettes is responsible for the stepwise
increase in the risk of hyperuricemia observed in both male
and female silhouettes.

A study performed in the Framingham cohort reported
that the interarm systolic blood pressure difference >10 mm
Hg was significantly associated with an increased incidence of
cardiovascular events (hazard ratio =1.38, 95% CI: 1.09-1.75)
[32]. Furthermore, it has been shown that a reduction in
systolic blood pressure decreases the risk of CVD and all-cause
mortality [33]. Thus, from a clinical standpoint, it is of great
interest to monitor blood pressure and diagnose those with
hypertension. Although self-reported body silhouettes cannot
measure blood pressure parameters, in our research, we have
shown that self-reported body silhouettes can assess the risk of
diastolic and systolic hypertension, mainly in silhouettes 8 and

9. The strong association seen in this analysis might be ad-
judicated to the intrinsic relation between the body silhouettes
and anthropometric parameters (i.e., BMI and body fat per-
centage), as Dua et al.’s [34] study indicated that an increase in
BMI correlates with increased diastolic (male: r=0.32; female:
r=0.35) and systolic (male: r=0.26; female: r=0.30) blood
pressure. This correlation is also significant when analyzing
body fat percentage and diastolic (male: r=0.51; female:
r=0.42) and systolic (male: r=0.42; female: r=0.47) blood
pressure.

There are several limitations of utilizing self-reported body
silhouettes as a clinical instrument, this due to the test-taking
ability and body perception that may change according to the
socioeconomic status, illiteracy, and educational level of each
individual [35]. Additionally, as has been indicated by Osuna-
Ramirez et al. [10], a limitation of this study is that our cohort
has a high percentage of health-related workers and overall
a higher degree of education compared to the average Mexican
population; for that reason, our results may not represent the
complete picture of the general Mexican population.

Despite the limitations of this study, our findings provide
an important insight into the application of self-reported
Sorensen’s body silhouette as a simple risk assessment in-
strument. Given their relative simplicity in the
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Glucose > 100 mg/dL

Uric acid > 7 mg/dL

Body silhouette ~ Odds Ratio [95 % CI] QOdds Ratio, 95 % CI Body silhouette Odds Ratio [95 % CI] QOdds Ratio, 95 % CI
Female 1 2.69 [0.62, 11.54] —_ Female 1 Not estimable
Female 2 1.00 Female 2 1.00
Female 3 2.05 [0.87, 4.85] At Female 3 2.54[0.33,19.71] _t
Female 4 337 [1.46,7.77) _— Female 4 1.99 [0.26, 15.26] _
Female 5 4.22 [1.80, 9.90] _— Female 5 4.75 [0.62, 36.25) S
Female 6 4.22[1.81,9.84] _— Female 6 3.12 [0.41,23.89] _
Female 7 7.27 [3.16, 16.76) —_— Female 7 6.71 [0.91, 49.46] —
Female 8 12.04 [5.10, 28.40] —_— Female 8 9.60 [1.26, 73.01] _
Female 9 16.89 [6.12, 46.63] [ Female 9 18.63 [2.18, 159.36] —_ >
Male 1 0.60 [0.16, 2.28] PR Male 1 0.30 [0.04, 2.40] -
Male 2 1.00 Male 2 1.00
Male 3 0.93 [0.49, 1.76] — Male 3 0.74 [0.35, 1.59] -
Male 4 1.03 [0.56, 1.90] — Male 4 1.19 [0.60, 2.37] ——
Male 5 1.12 [0.63, 1.99] —— Male 5 1.24 [0.65, 2.37] ——
Male 6 1.10 [0.62, 1.96] —— Male 6 1.82[0.96, 3.45] I
Male 7 1.64 [0.94, 2.87] —— Male 7 1.83[0.97, 3.45] L
Male 8 2.09 [1.18, 3.70] — Male 8 3.24[1.71,6.13] —
Male 9 2.53 [1.06, 6.02] S Male 9 4.08 [1.64, 10.17] [
r T T r T T 1
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Decrease risk Increase risk Decrease risk Increase risk
Diastolic blood pressure > 90 mmHg Systolic blood pressure > 140 mmHg
Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI Body silhouette Odds Ratio [95 % CI] Odds Ratio, 95 % CI
Female 1 3.01 [0.26, 34.17] [ Female 1 5.34 [1.01, 28.39] I
Female 2 1.00 Female 2 1.00 I
Female 3 251 [0.58, 10.76] J Female 3 1.65 [0.49, 5.55] JE
Female 4 3.28[0.78, 13.73] 4 Female 4 1.93[0.59, 6.34] [
Female 5 3.33 [0.76, 14.53] i Female 5 1.44 [0.41, 5.08] |
Female 6 4.41 [1.04, 18.72] - Female 6 1.99 [0.59, 6.70] |
Female 7 3.33[0.78, 14.22] i Female 7 3.05[0.93,9.97] ]
Female 8 6.33 [1.43, 28.04] Female 8 2.42[0.68, 8.65] ]
Female 9 8.47 [1.48, 48.35] Female 9 3.75[0.79, 17.84] ]
Male 1 Not estimable Male 1 Not estimable
Male 2 1.00 Male 2 1.00 ‘
Male 3 1.64[0.51,5.25] I e — Male 3 1.61 [0.61, 4.26] I a—
Male 4 2.07 [0.69, 6.25] T Male 4 2.01 [0.80, 5.05] T
Male 5 1.70 [0.57, 5.00] —1t Male 5 2.00 [0.82, 4.88] S
Male 6 2.48 [0.86,7.19] T—t Male 6 1.89 [0.77, 4.65] -
Male 7 2.33[0.81, 6.73] 4 Male 7 2.33[0.97,5.62] —
Male 8 3.67 [1.27,10.57) R E— Male 8 2.64 [1.08, 6.46] —
Male 9 5.61 [1.52,20.74] _ Male 9 3.60 [1.10, 11.75] —
r T T 1 r T T 1
0.01 0.1 1 10 100 0.01 0.1 1 10 100

Decrease risk Increase risk

Decrease risk Increase risk

FIGURE 4: Risk assessment of glucose >100 mg/dL, uric acid >7 mg/dL, diastolic blood pressure >90 mmHg, and systolic blood pressure
>140 mmHg, for each self-reported body silhouette for both females and males. All models were adjusted by age.

administration of those questioners and the absence of
specialized equipment, training, or respondent knowledge,
the self-reported body silhouette might be considered a low-
cost screening epidemiological instrument [23], useful in the
screening of individuals at risk of dyslipidemias, hypergly-
cemia, hyperuricemia, and hypertension. Additionally, the
self-reported body silhouette may also be utilized in public
health promotion mediatic campaigns, in which interactive
methodological strategies that ask individuals to identify
themselves within the body silhouette scale, provide auto-
matic feedback to each participant on the cardiovascular risk
factors. Consequently, this public health intervention will
indicate participants with a higher risk of CVD to initiate
lifestyle changes and will refer them to their primary care
physician. Though the findings in our research are en-
couraging, further studies that determine the sensibility,
specificity, and positive likelihood ratio to each self-reported
body silhouette in other educational strata, might help
clinicians better determine the utility of the self-reported
body silhouettes as a screening instrument for dyslipidemias,
hyperglycemia, hyperuricemia, and hypertension. It is our
opinion that a self-reported body silhouette will not replace
the standardized and well-validated anthropometric

screening tools but will assist as an additional instrument in
the arsenal that medical providers have to improve the
detection of cardiovascular risk factors in the overall
population.

5. Conclusion

Self-reported body silhouette is a useful risk assessment tool
for dyslipidemias, hyperglycemia, hyperuricemia, and hy-
pertension in Mexican adults. Applications of questioners
containing this silhouette might be considered a valuable
public health instrument due to their low cost, relative
simplicity, and absence of specialized equipment, training,
or respondent knowledge.
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