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Abstract: Background: Majority of Burkinabé adults were normal-weight by body mass index (BMI). This study
explored by gender, the metabolic abnormalities and “metabolic obesity with body weight” (MONW) throughout the normal
BMI quartiles (Q) of Burkinab¢ adults. Methods: We performed a secondary-analysis of data from the first WHO Stepwise
approach to surveillance survey conducted in 2013 in Burkina Faso, and only adults with BMI between 18.5 — 24.9 kg/m?
were included. Metabolic disorders (individual abnormal metabolic syndrome component, having at least two abnormalities
and MONW) were described in BMI’ quartiles, for each gender, and the risk of occurrence of having at least two
abnormalities or MONW was analysed using quartiles as dependent variables, after adjustment on sociodemographic and
lifestyle factors. Results: In the 3112 adults with normal BMI and despite their gender, low high-density lipoprotein
cholesterol was widespread (>75%) and its distribution did not differ across quartiles, as for raised fasting blood glucose (its
prevalence was low = 8%). Elevated blood pressure was the predominant abnormality in overall men (35.3%) with a
significant increment starting at Q3 and reached 42.8% in Q4, while abdominal obesity was predominant in overall women
(27.2%) with a significant increase starting at Q2, and reached 53.8% in Q4. In men, MONW was low (2.3%), while 30.6%
had at least two abnormalities with an increasing pick starting at Q3, and prevalence was 38.0% in Q4. In women, the
prevalence of MONW and those with at least two abnormalities was 8% and 39% respectively, with a common significant
elevation beginning at Q3 and respectively reached 16% and 56% in Q4. Independently of sociodemographic and lifestyle
factors, the number of metabolic abnormalities started to increase at Q3 in both sexes. Conclusion: Prevalence of adults
with at least two metabolic abnormalities was considerable, and the number of abnormalities increased with normal BMI,
and more severely in female gender in whom the prevalence of MONW was alarming. Abnormalities should also be early
screened in normal-weight Burkinabé adults, more especially when their BMI reaches the Q3 cut-offs, i.e., 21.5 and 21.1
kg/m? respectively for men and women.
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1. Introduction increase in weight gain and the metabolic diseases, such as
cardiovascular diseases and diabetes mellitus [1-3]. The

In low- and middle-income countries (LMICs), the prevention of metabolic diseases usually involves that of
nutrition and epidemiological transitions are matched with an ~ weight gain or overweight/obesity, the main target for
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different prevention policies. Overweight/obese status was
associated with a lower risk of remaining undiagnosed for
cardiovascular or metabolic diseases (hypertension or
diabetes) [4, 5] in LMICs. In people with normal-weight by
the body mass index (BMI) i.e.; between 18.5-24.9 kg/m?
clinicians, Public Health workers or National Health Systems
might wrongly show very limited interest regarding
metabolic diseases. Despite normal BMI, high body fat
percentage was correlate with a high degree of metabolic
dysregulation [6]. For four decades, metabolic disorders were
found in subjects with normal BMI and those with metabolic
syndrome (MetS) are known as metabolically obese with
normal-weight (MONW) subjects [7], although the non-
uniform criteria defining a MONW phenotype [8]. In
MONW individuals, an increase in visceral adipose tissue
mass, fasting blood glucose, lower insulin sensitivity of
target tissues, hyperinsulinemia, atherogenic dyslipidaemia
and high arterial pressure are usually diagnosed [7, 9, 10]
with increased the risk for cardiometabolic disease [11].

In Sub-Saharan African (SSA), the comparative studies
usually report a low prevalence of overweight and obesity in
Burkina Faso where the majority of adult people was normal-
weight by BMI [2, 12]. Furthermore, in-hospital Burkinab¢
study among patients with cardiovascular events, and
population-based study in apparently healthy people reported
a comparable mean weight in samples [13, 14].

This study explored by gender, the metabolic
abnormalities and MONW across the quartiles of normal
BMI, among adults in Burkina Faso. It should serve as a
baseline report to the overcoming national surveys.

2. Methods
2.1. Study Design

We used data from the first Burkina Faso national survey
conducted in 2013, which was based on the WHO STEPS
methodology. The protocol of the STEPS survey was
approved by the Ethics Committee for Health Research of the
Ministry of Health of Burkina Faso (deliberation No: 2012-
12092; December 05, 2012). Written informed consent was
systematically obtained from each participant in the STEPS
survey.

Data were collected from 3 September to 24 October 2013
through face-to-face interviews in the language spoken by the
participant. The data were collected using personal digital
assistants with standardized WHO STEPS questionnaires
loaded with eSTEPS software. Blood samples were collected
for biological measurements.

The nationally representative survey covered all the 13
administrative regions of Burkina Faso and involved all
three components — behavioural or lifestyle factors,
physical (anthropometric and BP) and biological
measurements [15]. The survey enrolled 4800 adults aged
25-64 years, based on a calculated sample size considered
to achieve sufficient accuracy by weighting the numbers
of age groups for each sex. It was also weighted to ensure

representativeness with regard to the living environment
(rural or urban areas).

2.2. Variables of Interest

Sociodemographic  data  collected included living
environment, sex, age, marital status, education level and
occupation. Self-reported data on the modifiable lifestyle
factors were also collected: alcohol and/or tobacco use, oral
hygiene practices and physical activity. The anthropometric
measurements of weight, height, waist circumference (WC)
as well as blood pressure (BP) were taken. These physical
measurements and the biological measurements of fasting
blood glucose (FBG) and high-density lipoprotein cholesterol
(HDL-C) were used to determine the presence of metabolic
disorders. Serum triglycerides were not measured.

The current alcohol consumption was defined as alcohol
intake in the past one month while current tobacco use was
defined as use of smoked or smokeless tobacco in the past 12
months. The oral hygiene practices were categorized based
on the frequency of cleaning teeth per day, with, at least,
twice daily cleaning being recommended [16]. Data on self-
reported physical activity were collected using the validated
Global Physical Activity Questionnaire [17]. Physical
activity was determined from the amount of time being
physically active in three domains; transport, at work and
during leisure time. Participants were asked about the
frequency, intensity and duration of their work-, travel- and
leisure-related physical activity (vigorous or moderate), in a
typical week. BMI, calculated as a subject’s weight divided
by height?, in kg/m?, and values between 18.5 — 24.9 kg/m?)
defined normal weight [18].

Each MetS abnormal component counts as one metabolic
disorder and using the International Diabetes Federation
criteria [19], the metabolic disorders were: (i) elevated BP
with systolic BP > 130 or diastolic BP > 85 mmHg, or
currently taking anti-hypertensive medication; (ii) raised
FBG > 5.6 mmol/l or previously diagnosed type 2 diabetes;
(iii) reduced HDL-C of < 1.03 mmol/l in men and <1.29
mmol/l in women; (iv) and central obesity defined a WC > 94
in men and 80 cm > in women [19]. Since consistent data
supported that the increased number of MetS abnormal
components showed a significant increased value in
predicting cardiovascular impairment or events [20], the
outcome variables we considered were having at least two on
the one hand; and at least three metabolic disorders (i.e.,
MONW) on the other hand.

WC was measured, to the nearest 0.1 cm, using a flexible
measuring tape placed at midpoint between the last rib and
the iliac crest, with the subjects in light clothing, standing
upright and breathing normally [21]. BP (in mmHg) was
measured three times using an electronic BP device, and the
mean value used in the analysis. The biochemical tests were
done on fasting capillary blood samples.

2.3. Statistical Analyses

We used StataCorp Stata Statistical Software for Windows
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(Version 14.0, College Station, Texas, US) to analyse the
data. The continuous variables were expressed as the means
+ standard deviations, and categorical variables expressed as
percentages (%). The chi-squared test was used to compare
categorical variables. In the stepwise logistic regression
models, we dichotomized the outcome variable as presence
of at least two (yes/no), or at least three metabolic disorders,
i.e., MONW (yes/no), while the lifestyle factors were the
explanatory variables, with adjustment on sociodemographic
factors (sex, age, urban-rural residence, marital status,
education and occupation). The Hosmer-Lemeshow test was
performed to determine the goodness-of-fit of the logistic
regression models. Except for the Hosmer-Lemeshow test,

for all analyses, a p-value below 0.05 was considered
statistically significant.

3. Results

Of the sample of 4800 individuals enrolled in the primary
study, 105 were not eligible. After excluding all individuals with
incomplete data with regard to the variables of interest, and
underweight, overweight and obese individuals, the remaining
3112 participants with normal BMI were included in our
secondary analysis. Figure 1 reports the process of participants’
inclusion. The number of men was 1647 (52.9%) and Table 1
describes the sociodemographic and lifestyle factors practices.

Number and reason for exclusion

Total sample surveyed

4800

|

Participants with complete data

t+—————— 105 Not elligible or invalid data on gender

> 10 No complete sociodemographic data

7 Invalid data on alcohol or oral hygiene practice

216 Invalid data on BMI

97 Invalid data on metabolic abnormalities

491 Underweight

4365 —————— 574 Overweight
l 188 Obese

Participants with normal BMI
3112

Figure 1. Flow diagram of normal-weight participants’inclusion.

Derived from the BMI, the quartile values or cut-offs were
20.22303; 21.504; and 22.78183 kg/m? in men; while in
women, they were 19.86555; 21.10959 and 22.67574 kg/m?.
Table 2 summarizes the median, mean (standard deviation) in
anthropometric (WC, weight, BMI), BP and biological
(glycemia, serum lipids) parameters by quartile for each
gender, while Table 3 reports the prevalence of individual
metabolic abnormality, MONW and those with at least two
abnormalities, by quartile for each gender.

In normal weight participants, despite the gender, the
prevalence of low HDL-C was high (>75%), and its
distribution did not differ with the quartiles of BMI, as for
the raised FBG (even its prevalence was low, = 8%).
Elevated BP was the specific predominant abnormality in
overall men (35.3%) with a significant increment starting at
Q3 and reached 42.8% in Q4, while abdominal obesity was
particularly predominant in overall women (27.2%) with a

significant increase starting at Q2, and reached 53.8% in Q4.
In men, MONW was low (2.3%), while 30.6% had at least
two abnormalities with an increasing pick starting at Q3, and
prevalence was 38.0% in Q4. In women, the prevalence of
MONW and those with at least two abnormalities was 8%
and 39% respectively, with a common significant elevation
beginning at Q3 and reached respectively 16% and 56% in
Q4 (Table 3). Table 4 reports the associations with MONW
or having at least two metabolic abnormalities in the logistic
regressions that included quartile categories as independent
variable, for  each gender. Independently  of
sociodemographic and lifestyle factors, the number of
metabolic abnormalities started to increase at Q3 in both
sexes (Table 4). Regarding the goodness-of-fit test for all
logistic regression models, the Hosmer-Lemeshow chi-square
test yielded a p-value over 0.05.
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Table 1. Sociodemographic characteristics and lifestyle practices by gender of the normal-weight participants.

Overall normal-weight Normal-weight men Normal-weight women
(N=3112) (N =1647) (N=1465)
n (%) n (%) n (%)
Age (years)
<40 years 2008 (64.5) 1014 (61.6) 994 (67.9)
>40 years 1104 (35.5) 633 (38.4) 471 (32.1)
Residency
Rural area 2632 (84.6) 1397 (84.8) 1235 (84.3)
Urban area 480 (15.4) 250 (15.2) 230 (15.7)
Instruction
Not formal education 2770 (89.0) 1428 (86.7) 1342 (91.6)
Educated 342 (11.0) 219 (13.3) 123 (8.4)
Marital status
Singles (divorced/widows) 420 (13.5) 246 (14.9) 174 (11.9)
Married/cohabiting 2692 (86.5) 1401 (85.1) 1291 (88.1)
Occupation
Job without regular or formal income 2419 (77.7) 1583 (96.1) 836 (57.1)
Job providing regular and formal income 693 (22.3) 64 (3.9) 629 (42.9)
Cleaning teeth at least twice a day
No 2155 (69.2) 1147 (69.6) 1008 (68.8)
Yes 957 (30.8) 500 (30.4) 457 (31.2)
Substance use
Did not use any substance 1881 (60.4) 868 (52.7) 1013 (69.1)
Used alcohol or tobacco 936 (30.1) 558 (33.9) 378 (25.8)
Used alcohol and tobacco 295 (9.5) 221 (13.4) 74 (5.1)
Physical Activity
Physically Inactive 2927 (94.1) 1552 (94.2) 1375 (93.9)
Physically active 185 (5.9) 95 (5.8) 90 (6.1)

Table 2. Median, mean (standard deviation) in anthropometric (waist circumference [WC], weight, body mass index [BMI]), blood pressure (BP) and
biological (glycemia, blood lipids) parameters by gender of the normal weight participants.

Normal-weight men (N=1647)

Q1 (412) _ Q2 (n=410) § Q3 (n=414) _ Q4 (n=411)_ Povalue

Me X (o) Me X (o) Me X (o) Me X (o)
wC 72.0 73.5(11.7) 75.0 75.2 (6.8) 75.5 76.7 (8.7) 79.0 79.6 (9.3) 0.0001
Weight 56.6 56.6 (4.9) 61.1 61.1 (4.8) 64.3 64.3 (5.3) 68.7 69.0 (6.2) 0.0001
BMI 19.5 19.5 (0.5) 20.9 20.9 (0.4) 22.1 22.1(0.4) 23.7 23.8 (0.6) 0.0001
SBP 120.7 122.1 (15.0) 121.0 123.0 (15.6) 1233 125.6 (14.8) 125.0 127.7 (15.6) 0.0001
DBP 77.0 77.0 (10.7) 76.7 76.8 (10.5) 76.7 77.5 (10.0) 77.7 79.0 (11.1) 0.010
FBG 3.8 3.8(1.4) 3.8 3.8(1.6) 39 3.8(1.6) 3.9 3.9(1.5) 0.22
HDL-C 0.7 0.8 (0.5) 0.7 0.8 (0.4) 0.7 0.8 (0.4) 0.8 0.8 (0.4) 0.77
TC 2.6 2.9(0.7) 2.6 3.0 (0.7) 2.6 3.0 (0.7) 2.7 3.1(1.0) 0.032

Table 2. Continued.
Normal-weight women (1465)
Q1 (n=377) Q2 (n=366) Q3 (n=366) Q4 (n=366)
= = = = P-value 1

Me X (o) Me X (o) Me X (o) Me X (o)
WwC 71.0 71.8 (7.8) 72.6 74.0 (9.8) 76.0 76.7 (9.4) 80.0 80.8 (10.1) 0.0001
Weight 50.1 50.8 (4.6) 53.0 53.6 (5.0) 57.0 57.3(5.3) 61.9 62.3 (5.9) 0.0001
BMI 19.2 19.2 (0.4) 20.5 20.5(0.4) 21.8 21.8(0.4) 23.7 23.7(0.7) 0.0001
SBP 115.7 118.8 (18.4) 115.7 118.2 (16.2) 116.7 118.9 (15.7) 118.8 122.1 (16.9) 0.006
DBP 75.3 75.9 (10.3) 75.5 75.8 (9.8) 76.7 76.6 (9.3) 77.3 78.1 (10.6) 0.006
FBG 39 3.9 (1.5) 4.0 39(1.4) 3.8 38(14) 4.1 3.9(1.8) 0.56
HDL-C 0.9 0.9 (0.5) 0.9 1.0 (0.5) 0.9 0.9 (0.5) 0.9 1.0 (0.5) 0.78
TC 2.7 3.1(0.8) 2.8 3.1(0.7) 2.7 3.0 (0.8) 2.9 3.2(0.9) 0.008

fP-value from the anova test, between the four variances of quartiles, for each gender. WC: waist circumference (in cm); BMI: body mass index (in kg/m?);
SBP: Systolic blood pressure (in mmHg), DBP: Diastolic blood pressure (in mmHg), FBG: Fasting blood glucose (in mmol/l); HDL-C: High-density
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lipoprotein cholesterol (in mmol/l); TC: Total cholesterol (in mmol/l). Weight is given in kg.

Table 3. Prevalence of individual metabolic abnormalities and having at least two abnormalities, and MONW in each gender of the normal weight
participants.

Normal-weight men, N = 1647 Normal-weight women, N = 1465

we  Bb o EBG. HDLC o MONW Hignwe [ B e e MONW
Ql 5(1.2)  126(30.6) 24(5.8) 313(76.0) 108(262) 4(1.0) 32(8.7) 86(234) 33(9.0) 289(78.8) 101 (27.5) 19(5.2)
Q 1(02) 125(30.5) 31(7.6) 320(78.1) 104(254) 7(L7) 62(169) 86(23.5) 25(6.8) 283(77.3) 114(31.2) 17(4.6)
Q3 6(1.5) 154(37.2) 32(77) 318(76.8) 136(329) 12(2.9) 108(29.5) 95(26.0) 21(5.7) 299 (8L.7) 152 (4L.5) 29(7.9)
Q4 11Q2.7) 176 (42.8) 42(10.2) 314(76.4) 156 (38.0) 15(3.7) 197 (53.8) 115(31.4) 27(74) 273 (74.6) 204 (55.7) 58(16.0)
p-valuet  0.023  0.0001 0.13 091 0.0001 0.043  0.0001  0.046 0.40 0.13 0.0001  0.0001
Overall  23(1.4) 581(353) 12(97.8) 1265(768) 504 (30.6) 38(2.3) 399 (27.3) 382(26.1) 106(7.2) 1144 (78.1) 571 (39.0) 123 (3.4)

+: Comparison between the four prevalences of quartiles, for each gender.

Comparison in overall prevalence of abnormalities in men versus women: for high WC: (1.4 vs 27.3%), p=0.0001; Elevated BP: (35.3 vs 26.1%), p=0.0001;
Raised FBG: (7.8 vs 7.2%), p= 0.40; Low HDL-C: (76.8 vs 78.1%), p= 0.50; At least two abnormalities (30.6 vs 39.0%); p=0.0001 and MONW: (2.3 vs
8.4%), p=0.0001.

Table 4. Associated factors with having at least two metabolic abnormalities and MONW (only in female) in each gender of the normal weight participants, in
logistic regressions.

Normal-weight men (1647) Normal-weight women (1465)

Associations with having at least two Associations with having at least

metabolic abnormalities two metabolic abnormalities ISR QTR NN/
aOR CI 95% P-value aOR CI 95% P-value aOR CI 95% P-value
Quartiles (Q) of normal BMI
Q1 (Reference) 1 1 1
Q2 0.9 0.7-1.3 0.90 1.3 0.9-1.8 0.11 0.9 0.5-2.0 0.98
Q3 1.4 1.1-1.9 0.02 2.1 1.5-2.8 0.0001 1.8 0.9-3.3 0.06
Q4 1.7 1.3-24 0.0001 3.5 2.5-4.8 0.0001 3.8 2.2-6.5 0.0001

Adjustment was performed on the five sociodemographic (age, marital status, living area, education, occupation) factors and the lifestyle behaviours
(substance use, physical activity and teeth cleaning frequency). aOR: adjusted Odds-ratio.

Nonetheless, it is worth noting the protective effect of a factor not usually explored, the frequency of cleaning the teeth at least twice a day. In women
especially, our multivariable analysis showed a negative association between cleaning the teeth at least twice a day and having at least two metabolic

abnormalities and [aOR=0.7, (95% CI: 0.6-0.9), p = 0.04].

4. Discussion
4.1. Main Findings

In both men and women with normal BMI, those with at
least two metabolic abnormalities were prevalent, and
increased with the quartiles of their normal BMI, and
prevalence of MONW was particularly high among women
in the Q4 of normal BMI.

4.2. Widespread of Low HDL-C, While Low Raised FBG
Among Men and Women with Normal Weight

In both gender groups and regardless of the quartile
normal BMI, low HDL-c was widespread (nearly four-fifths
of normal-weight population) and large international reported
that men and women with NWO also had higher prevalence
of dyslipidaemia [22]. Moreover, our finding may be
underlined by economic poverty (Ref) with the low quality of
diet [23], and the relationships between the micronutrient
deficiency and low HDL-C it has been reported in the SSA
people [24]. Low HDL-c reduction should be ranked among
key health issues by the national Public Health system, and

normal-weight individuals should also be advised and be
involved in the public health interventions. Even the HDL-c
concentration in blood was low (mean of 0.7 — 1.0 mmol/L,
Table 2), it should be considered and encouraged by the
mixed evidence (in vitro, randomized analyses) that regular
aerobic exercise improves cholesterol efflux capacity, with
beneficial effects [25]. It found that 10 weeks of walk/run
training increased the ability of isolated HDL-C to protect
endothelial cells from injury by decreasing monocyte
adhesion [26]. Thus, public health interventions should be
vulgarized because in the absence of sound advice, people
with normal weight may believe that engagement in regular
physical activity practice is irrelevant for them. In addition,
there is no local or specific food composition table in
Burkina Faso, nor is there a specific healthy food pyramid.
The national-specific healthy dietary guidelines should be
developed and extended to the entire population to control
the widespread of low HDL-C.

Prevalence of raised FBG (= 8%) for both genders
reflected its overall level in Burkina Faso (8.4%) [27].
Conventional guidelines state that dietary interventions
combined with increased physical activity remain the first-
line approaches to treatment of the pre-diabetic state [28, 29],
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and thus raised glycemia and low HDL-C should be
addressed using the similar policies in Burkina Faso.

4.3. Raised BP Specifically Predominant in Normal Weight
Men, While Abdominal Obesity in Normal Weight
Women

Raised BP was predominant in overall men (35.3%
whereas 26.1% in women) with a significant increment
starting at Q3; and from Q3 to Q4, the coefficient of the
increase in the frequency of raised BP (42.8/37.2) and that of
MONW (3.7/2.3) were comparable. The similar observation
was done in the international study, reporting that male
subjects with NWO also had higher prevalence of
hypertension [22]. For men, BP seemed crucial for metabolic
disorders occurrence, and Chinese male subjects with normal
BP, or prehypertension, more frequently developed MetS,
even those with normal BMI [30]. High-normal BP was a
crucial status for MONW prevention and these physical
variables (BP and BMI) are simple to be measured routinely,
and national health surveillance system should focus on these
parameters in men. Clinicians in routine care should early
raise awareness in men even with a normal BMI, particularly
when reaching 21.5 kg/m?.

Abdominal obesity was predominant abnormality in
overall women (27.4% whereas 1.4% in men) with a
significant increase starting at Q2. Sex is an additional
modulator of adipose tissue, there is a sexual dimorphism in
body fat distribution, and sex-specific differences in
adipocyte size and metabolic function may contribute to the
frequent development of MetS in women [31]. A SSA study
reported a strong association between abdominal obesity and
MetS [32]; and from Q3 to Q4, the coefficient of increase in
the prevalence of abdominal obesity (53.8/29.5) and that of
MONW (15.9/7.9) were similar. These anthropometric
parameters (WC and BMI) are simple to be measured
routinely, and national health surveillance system should
focus on these parameters in women. Clinicians in routine
care should early raise awareness in women even with a
normal BMI, particularly when reaching 19.8 kg/m?.

4.4. Normal Weight Adults with at Least Two Abnormalities
and MONW

Accumulation of metabolic abnormalities in individuals
occurred over time, and because it was closely related to
abnormal brachial ankle pulse wave velocity, it was
considered as an early indicator of arteriosclerosis [33, 34].
From three large cohort studies, having 1-2 MetS
components was associated with a significantly increased
risk of cardiovascular diseases (hazard ratio (HR): 2.1;
CI95%: 1.8 - 2.5) [35]. About 30% and 40% of our normal
weight men and women respectively, had at least two
metabolic abnormalities, with significant increase starting at
Q3 (Table 3). The protective effect of tooth cleaning
regularly (at least twice a day) was not sufficiently promoted
[36, 27] and should be emphasized in public health
interventions.

In women specifically, the overall prevalence of MNOW
(8.4%) was not trivial, and doubled from Q3 (8%) to Q4 (16%).
There is a lifelong change in the percentage of body fat, and in
the level of practice of physical activity. Even among
individuals remaining normal weight lifelong, an increase in
adiposity from childhood to adulthood was detrimental to
cardiometabolic health [37]. Despite our study did not include
the body fat percentage, the evidence from an international
large study found that women with NWO and high body fat
also had higher prevalence of cardiovascular disease and
showed a significant 2.2-fold increased risk for cardiovascular
mortality (HR = 2.2; 95% CI: 1.03—4.67) [22]. Evidence stated
adults with MONW had significantly lower BMI in childhood
and young adulthood, but their BMI increased more than in
other adults after this age. Unfortunately, physical activity
decreased relatively more since youth in individuals with adult
MONW [38] while the moderate weight loss improves body
composition and metabolic function in metabolically unhealthy
lean subjects [11].

5. Limitations

Database does not include triglyceride values and thus, the
cumulative number of components could not be specifically
calculated and MetS could not be entirely defined. Our
analysis did not include the relevant modifiable lifestyle
behaviours such as diet or fruits and vegetables consumption,
psychological stress, sleep quality, etc. Besides, uricemia was
not analysed while hyperuricemia was significantly
associated with MONW [39], and triglyceride glucose index,
the novel surrogate marker should have specified the
cardiovascular disease risk in our MONW [40] was not
calculated The level of metabolic abnormalities in 2013 may
not reflect the current situation although it provides a
relevant baseline against which future national surveys may
be compared. A second national STEPS survey in Burkina
Faso has recently been completed with analysis pending.

6. Conclusion

Prevalence of adults with at least two metabolic
abnormalities was considerable, and the number of
abnormalities increased with normal BMI, and more severely
in female gender in whom the prevalence of MONW was
alarming. Nevertheless, a potential number of individuals
may not be advised, and not be involved or not encouraged to
undergo for abnormalities screening, because the majority of
Burkinab¢ was normal-weight. Abnormalities should be early
screened in normal-weight Burkinabé¢ adults, more especially
when their BMI reaches the Q3 cut-offs, i.e., 21.5 and 21.1
kg/m? respectively for men and women. To control the low
HDL-C widespread with raised glycemia, the appropriate
national dietary guidelines based on local healthy food
pyramid should be developed and wvulgarized and coupled
with the physical activity promotion. For the purposes of
epidemiological surveillance of metabolic disorders, the
simple physical measurement of the BMI for both genders,
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the BP specifically for men, while the waist

circumference for women is crucial, and should be a priority.
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