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Abstract

Background: Evidence suggests that low birth weight (LBW) is associated with increased cardiovascular and
metabolic risk in adulthood, including increased arterial stiffness, a marker of early vascular aging (EVA)
assessable by pulse wave velocity (PWV), obesity and glucose homeostasis abnormalities. The present study
aimed to explore the late impact of LBW on PWV and cardiometabolic phenotypes among young adult
Cameroonians.

Methods: The study evaluated 120 subjects (mean age: 26 £ 5 years; 54% male sex) at the Cameroon Heart
Institute, Douala, Cameroon, between January and June 2018. Birth weight (BW) and gestational age,
sociodemographic, anthropometrics and fasting capillary blood glucose were recorded in all participants. Blood
pressure (BP) and PWV were measured using an automatic oscillometric device (Mobil-O-Graph®).
Multiple-adjusted linear regression was used to determine predictive factors for PWV. For assessment of
potential impact of BW on EVA, PWV was adjusted for age, sex, body mass index (BMI) and mean arterial
pressure (MAP).

Results: 28 participants (23.3%) of the study sample had LBW (<3000g). There was no gender difference
between LBW or normal birth weight patients (NBW; controls). Age- and MAP-adjusted PWV (aPWV) were
higher in women with LBW compared to NBW (5.6 m/s and 5.3 m/s respectively, P = 0.038). In men, aPWV was
similar in LBW and NBW. In this study population, aPWV was higher (on average +15 cm/s) in LBW than in
controls, although the difference was not statistically significant (P=0.083). Multivariate regression analysis
showed age, male sex, BMI and MAP were independent determinants of PWV, but not LBW. Compared to NBW
controls, the prevalence of overweight/obesity, impaired glucose homeostasis and diabetes was higher in LBW:
42.9% vs 37%; 10.7% vs 3.3%, and 3.6 % vs 1.1%, respectively. Moreover, compared with controls, LBW
individuals who were overweight/obese in adulthood had a much higher mean fasting capillary glucose (1.54
+0.17 g/l vs 0.87 £0.11 g/l in NBW, p=0.003).

Conclusion: This study suggests that although LBW is associated with increased aortic stiffness in young
adulthood, mainly in women, the association was predominantly driven by aging, MAP, BMI and male sex. In
adulthood, LBW subjects exhibited higher obesity indices and altered glucose homeostasis.
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Introduction

Growing evidence suggests that low birth weight
(LBW) adjusted for gestational age could adversely
influence arterial stiffness, a marker of early vascular
aging (EVA) measured by aortic pulse wave velocity
(PWV), and blood pressure (BP) regulation [1-5],
thereby increasing risk of cardiovascular (CV) events in
adulthood [3-11]. Indeed, an inverse relationship
between birth weight (BW) and BP has been
demonstrated, with higher risk of hypertension in
adulthood [1,2,6-10]. This association could be related
either to renal organogenesis abnormalityor to
decreased elastin synthesis within large arteries’ wall
during fetal life [6,12-14]. In individuals with LBW, early
remodeling of large arteries, such as the aorta, might
occur during adult life, with increase in caliber and wall
remodeling, with a decrease in elastic fibers content
and an increase in collagen fibers in the media. This
remodeling of large arteries’ wall was attributed to
mechanical effects and growth factors, as well as
cytokines and/or proteases [2, 12-14]. Several studies
have shown that the loss of elasticity in large arteries,
leading to EVA, the latter characterized by raised arterial
stiffness as measured by aortic pulse wave velocity
(PWV), is an independent predictor of CV risk and
overall mortality [14-20]. It was also observed that
individuals with fetal malnutrition and LBW were at
increased cardiometabolic risk in adulthood, including
incident type 2 diabetes mellitus (T2DM), obesity, and
metabolic syndrome [21-23].

In Cameroon, despite a large number of
subjects with a history of LBW, mostly caused by foetal
growth retardation and materno-fetal malnutrition
during high-risk pregnancies [24], to the best of our
knowledge, no study has explored the late effects of
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LBW on EVA and cardiometabolic phenotypes in
Cameroonian adolescents and adults. The present study
was aimed to address this issue.

Methods

This was a cross-sectional study performed at
the Cameroon Heart Institute, based in Douala,
Cameroon between November 2017 and June 2018. We
consecutively recruited apparently healthy Cameroonian
individuals aged 15 to 30 years old, all non-smokers, in
whom full data on BW and gestational age at birth were
documented in the register of births. Individuals were
excluded if they were taking medications or had any
medical conditions that may have affected growth,
maturation, physical activity, nutritional status, or
their cardiometabolic health. Subjects with missing
information for any of the variables were also
excluded. All participants completed a validated
questionnaire on personal and familial histories of CV or
metabolic diseases, socio-demographics, and lifestyle
habits. Anthropometric, hemodynamic and biological
parameters collected included height, weight, waist
circumference, BP, heart rate (HR), PWV, and fasting
capillary blood glucose.

Hemodynamic Parameters

All hemodynamic measurements were
performed, after a 15 minutes rest, in the sitting position
and in standardized conditions [25]. BP and PWV were
recorded on the dominant arm. Systolic BP (SBP),
diastolic BP (DBP), mean arterial pressure (MAP)
calculed as DBP plus 1/3(SBP-DBP), HR, and PWV were
measured using a validated brachial cuff-based
oscillometric device (Mobil-O-Graph®; IEM; Stolberg,
Germany). Two consecutive measurements were taken
at time intervals of 5 minutes, using a cuffs width
adjusted to the arm’s circumference. In case of
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inaccurate recording, the measurement was repeated.
The mean of two accurate hemodynamic readings was
used. The device used was approved by the Food and
Drug Administration, with its BP detection unit validated
according to the European Society of Hypertension [26]
recommendations. All procedures were performed by a
single medical investigator.

Anthropometric and Biological Measurements

Height (m) was measured using a height gauge
graduated in cm (Seca, Germany) and weight (kg) was
measured using an electronic scale (Seca, Germany).
The body mass index (BMI) was determined by dividing
the weight (kilogram) by the square of the height
(meter). Overweight was considered for a BMI > 25 and
<30.0 kg/m2 and obesity for a BMI =230 kg/m2. Waist
circumference (cm) was measured, and abdominal
obesity was considered for a waist circumference =102
cm (men) and 288 cm (women) [27]. LBW for
gestational age was defined BW adjusted for gestational
age was below the 10th percentile or < -2 on the
standard deviations from mean [1,28].

Participants were instructed to fast for at least
8h overnight and fasting capillary blood glucose was
determined using a glucometer (Accu-Chek Aviva,
Roche, Mannheim, Germany). Diabetes mellitus was
defined by a fasting capillary blood glucose 2126 mg/d|,
and impaired fasting glucose (“prediabetes”) defined as
a fasting blood glucose between 100-125 mg/dl, in the
absence of self-reported diabetes [29].

Ethical Considerations

Participation to the study was voluntary, and
each participant gave prior informed consent. The
confidentiality of data was ensured by anonymity of
patients in data sheets. We obtained an ethical
clearance from the Institutional Ethics Committee of the
University of Douala (N°1259 CEI-Udo/02/2018/T).

Statistical Analyses

Quantitative data are presented as mean +
standard deviation while qualitative data are
presented as count and percentages. Non-parametric
Mann-Whitney and Chi2 tests have been used to
compare quantitative and quantitative data respectively
according to BW ranges. Multivariable linear regression
model has been used to determine predictive factors for
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PWV. For assessment of potential impact of BW on EVA,
PWV was adjusted for age, sex, MAP and BMI.
Differences have been considered significant for p<0.05.
All statistical analysis was performed using SPSS 20
software.

Results

Anthropometric, and

Characteristics

Hemodynamic Biological

The mean gestational age at delivery for our
study participants was 39 weeks (Ranging from from 37
to 41 weeks) and the mean birth weight was 3267 g.
Among the 120 participants, 28 (23.3%) had a history of
LBW. Mean age was comparable between subjects with
LBW and those with normal birth weight (NBW). The sex
ratio was also similar between LBW and NBW groups
(Table 1).

Compared to NBW, the age- and MAP-adjusted
PWV (aPWV) of LBW individuals in general was
higher (on average +15 cm/s), although the observed
difference did not reach statistical significance
(P=0.089). The age adjusted SBP, DBP, and MAP levels
were slightly higher, albeit non-significantly in subjects
with LBW compared to NBW (p=0.084). Mean blood
glucose was higher and in the pre-diabetes thresholds in
those with LBW compared to subjects with NBW
(P=0.105).

Association Between PWV and Age or MAP

As expected, the PWV was proportionally and
positively correlated with chronological age (r=0.35;
p<0.0001), while the increase in MAP resulted in a
proportional acceleration of PWV (r=0.58; p<0.0001).

Distribution of CV Risk Factors as a Function of BW

As shown in Figure 1, the prevalence of
overweight/obesity, visceral obesity, prediabetes and
diabetes was higher in individuals with LBW: 42.9% vs
37%, 35.7% vs 31.5%, 10.7% vs 3.3% and 3.6% vs
1.1% in individuals with NBW, respectively. By contrast,
the age-adjusted prevalence of hypertension was higher
in NBW subjects compared to those with LBW: 25 vs
21%.

Hemodynamic and Metabolic Characteristics According
to BW in Women (Table 2) and in Overweight/Obese
Subjects (Table 3)

Mean aPWV was significantly (p=0.038) higher
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Table 1. characteristics of study participants according to birth weight

Total BW < 3000g BW=3000g

(N=120) (N=28) (N=92) P
Age (years) 26 £5 2746 2545 0.084
Female 55 (45.8) 12 (42.9) 43 (46.7) 0.885
BW (g) 3267 +560 2496+410 3501+354 < 0.0001
Weight (kg) 72.4 £13.9 72.1+14 72.5+14.1 0.68
Height (m) 1.71 £0.09 1.70+0.09 1.71+0.09 0.601
BMI (kg/m?2) 24.8 +4.8 24.9+4.3 24.7+5 0.814
Waist (cm) 81 +13 81.3+11.4 80.6+13 0.818
Glycemia (mg/dl) 99 +8.9 114+13.1 94+7.3 0.105
aPWV (m/s) 5.45 £0.34 5.52 +£0.39 5.37+0.27 0.083
SBP (mmHg) 128 +2 129.0+2.6 128.0+2.1 0.084
DBP (mmHg) 76 +5 78.1£5.9 75.8+4.6 0.084
MAP (mmHg) 100 +4 101.1%4.2 99.4+3.3 0.084
HR (bpm) 74 +10 74+9 74+10 0.557

BW = Birth weight for gestational age; BMI=Body Mass Index; SDP= Systolic Blood Pressure,
DBP = Diastolic Blood Pressure, MAP= Mean Arterial Pressure; HR= Heart Rate; aPWV = Pulse

Wave Velocity adjusted for age and MAP ; N : number of participants

Table 2. Clinical, hemodynamic and biological data in women according to birth weight

> 3000 g <3000¢g
N=43 N=12
Age (years) 24 £5 29 6 0.036
BMI (kg /m?) 25.7 £5.6 26.1 £4.7 0.768
Glycemia (mg/dl) 103 +£10.6 148 +£20.0 0.213
aPWV (m/s) 5.3 £0.3 5.6 £0.4 0.038
SBP (mmHg) 125 +12 120 8 0.262
DBP (mmHg) 76 £12 76 £6 0.386
MAP (mmHg) 99 +10 94 +7 0.262
PP (mmHg) 38 +9 36 +8 0.698
HR (bpm) 77 £11 78 £10 0.807

BMI=Body Mass Index; SDP= Systolic Blood Pressure, DBP=
MBP= Mean Arterial Pressure; HR= Heart Rate; aPWV = Pulse Wave Velocity adjusted for age

and MAP; N : number of participants; PP= Pulse Pressure ,

Diastolic Blood Pressure,
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Table 3. Anthropometric, hemodynamic and biologic parameters according to birth

weight in overweight/obese participants (Body mass index = 25 kg/m2)

BW >3000g |BW<3000g |,
N=34 N=12

Age (years) 27 5 31 7 0.146
BMI (kg /m?) 29.9 +4.0 29.0 +2.8 0.634
Glycemia (mg /dl) 87 £1.1 154 +£19.7 0.003
aPMW (m/s) 5.5 +0.3 5.7 £0.4 0.146
SBP (mmHg) 134 +11 127 £10 0.127
DBP (mmHg) 80 +13 81 9 0.557
MAP (mmHg) 104 £10 102 £9 0.507
PP (mmHg) 41 £9 39 £10 0.438
HR (mmHg) 76 £12 73 £10 0.556

BMI=Body Mass Index; SDP= Systolic Blood Pressure, DBP= Diastolic Blood Pressure,
MAP= Mean Arterial Pressure; HR= Heart Rate; aPWV = Pulse Wave Velocity adjusted

for age and MAP; N : number of participants; PP= Pulse Pressure
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Figure 1.

Prevalence of cardiometabolic risk factors according to birth weight
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(on average +3 cm/s) in women with LBW compared to
women with NBW (Table 2). Moreover, as compared to
controls, women with LBW had significantly higher
mean blood glucose levels, above the 126 mg/dL
threshold defining diabetes mellitus; however, the
observed difference was not statistically significant. In
men, all hemodynamic and metabolic parameters were
comparable between subjects with LBW and those with
NBW (data not shown).

As shown in Table 3, mean blood glucose levels
were significantly higher in overweight/obese individuals
with LBW, also above the threshold defining diabetes
mellitus, compared to overweight/obese subjects with
NBW (P=0.003). Furthermore, the aPWV was slightly
higher (on average +2 cm/s) in overweight/obese
subjects with LBW, albeit non-significantly (p=0.15).

Independent Determinants of Pulse Wave Velocity in the
Overall Study Population and in Age Groups

In multivariate regression analysis performed in
all participants (Table 4), age, BMI, male sex and MAP
were independently associated with premature aortic
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aging assessed by PWV (Model 1). Birth weight adjusted
for gestational age did not show a significant positive
association with PWV when adjusting for age and sex
(Model 2), and for age, sex, BMI and MAP (Model 3). For
multiple regression in both two age groups (Table 5),
PWV was independently associated with age and MAP,
while in youngest age group (18-27 years), BMI and
male sex were also independently related to early aortic
aging (All p<0.05). Birth weight was not significantly
and independently associated with PWV in the both two
age groups when adjusting for covariates in Model 1,
Model 2 and Model 3, respectively. Of note, in
youngest age group, heart rate emerged as independent
determinant of PWV after adjusting for age and sex
(Modele2), and for age, sex, BMI and MAP (Table 3).

Discussion

The findings of this observational study suggest
that LBW can have deleterious late effects on arterial
distensibility, but mainly in women who might suffer
premature vascular aging. However, age, sex, BMI
and MAP emerged as independent determinants of PWV,

Table 4. Multiple regression with pulse wave velocity as dependent variable in all participants

Model 1 Model 2 Model 3

Variables B (IC a 95%) P B (IC a 95%) p B (IC a 95%) p

Age (years) 0.07 (0.05; 0.08) ;.001 0.06 (0.05; 0.08) | <0.001 | 0.03 (0.02; 0.05) | < 0.001
Male sex 0.24 (0.04; 0.44) | 0.022 | 0.21(0.05; 0.38) | 0.011 0.15 (0.03; 0.26) | 0.011
BW (kg) 0.07 (0.45; -0.11) | 0.761 | 0.12 (-0.03; 0.26) | 0.117 | 0.05 (-0.04; 0.15) | 0.265
MAP (mmHg) | 0.04 (0.03; 0.05) ;.001 0.03 (0.03; 0.04) | <0.001 | 0.03(0.02;0.04) | <0.001
BMI (kg/m?2) 0.46 (0.27; 0.66) ;.001 0.04 (0.02; 0.06) < 0.001 | 0.02(0.01; 0.04) 0.002
HR (bpm) 0,003 (-0,01; 0,01) | 0,504 0,01 (0,00; 0,02) | 0,047 8:8?)1 0,01, 0,835
Glycemia (g/L) | -0.06 (-0.15; 0.03) | 0.205 -0.06 (-0.15; 0.03) | 0.205 -0.03 (-0.10; 0.03) | 0.273

Model 1: unadjusted
Model 2: adjusted for age and sex
Model 3: adjusted for age, sex, MAP and BMI

BW: birth weight adjusted for gestational age. MAP: mean arterial pressure; HR: heart rate; BMI: body mass index

www.openaccesspub.org | IJN CC-license DOI: 10.14302/issn.2379-7835.ijn-20-3463

Vol-5 Issue 4 Pg. no.- 35



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3463

pen

Freely Available Online

Xapul ssew Apoq :INg ‘ojel Meay Y¥H ‘ainssald |eliape ueaw :dyin obe jeuoneisab Joy paisnipe ybiom yuiq g
IINg pue dvin ‘xas ‘obe 10j pajsnipe :€ [9po

X3s pue abe 1oj paysnipe :Z [OpOA
paisnipeun :T [9pO

€9 | 60 | s | so | 620 | 6z | 8 | 8 | 650 | 65’0 | ss¢ | €0'0- | €2z | 900 | /82 | S0 | /5) ook
bs | 200 | 85 8 | €0 | €' | 15 15 | €0’ | €00 | € | €00 [1000>| 900 |1000>| S0'0 | (zw/B¥)Ing
pes | € | 9zz | 9z | €0'0- | €0'0- | 909 | 909 S g o1 4 91 | oe g (wdd) ¥H
10000 | 400 | 100%0 > |T00'0> | v0'0 | 0'0 |T00%0 >|T00'0>| S0'0 | S0'0 |T00'0>| €00 |100'0>| €00 |1000>| €00 | (BHWwW) dvi
T9b | 900 | oer | ozt | 610 | 610 | £S5z | «sz | svo | 810 | oez | w00 | ws | 90'0 | 8% | 00%0 (61) Mg
s¢ | ezo | ezo | s L€ | vE'0 | vEO | 645 | 645 | or0- | vz | or0 | 9 | 120 | <41 | sz0 X35 afe|

1 | s0'0 | so'0 |7t00'0>|T000>| o010 | o10 | T T | 600 | 8w | T00 | T | S0 | 9 | S0'0 | (sweak)eby

d g d d d g g d d g d g d g d g sa[qeLieA

€ 1oPoNy T 1PPOW T [9PON € 1PPoN T 19PO T 19PONy
2 - 8¢ 9By L2 - 81 3By

sdnoub abe jJuatayip ul 3jgelieA Juspuadap se AJDojPA anem asind yum uoissalbal aidniniy *g a|qel

Vol-5 Issue 4 Pg. no.- 36

DOI: 10.14302/issn.2379-7835.ijn-20-3463

www.openaccesspub.org | IJN CC-license



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3463

Freely Available Online

unlike BW adjusted for gestational age, which was not
independently associated with EVA. Our results also
show that individuals with LBW have an increased risk of
glucose homeostasis abnormalities and obesity in late
adolescence and adulthood. To our knowledge, this
study is the first to evaluate the long-term effects of
LBW on cardiometabolic risk in Cameroonian subjects.

Evidence suggests that unfavorable in utero
environment, induced by a (quantitative and/or
qualitative) fetal undernutrition or maternal placental
insufficiency, may program the fetus, via epigenetic
effects in particular, to subsequent development of CV
and metabolic diseases, and to risk factors such as

abnormal PWV, obesity and T2DM as phenotypic
hallmarks [1,21-23].
To provide further insight into possible

pathophysiological mechanisms linking LBW to CVD risk
in adulthood, we measured aortic PWV which has
previously been shown to be a powerful marker of
EVA [1-3] and an independent determinant of CV
morbidity and mortality [16,17]. Age and BP are two
major determinants of arterial stiffening [1-3, 15-19].
This was also the case in this study, in which we found
that age and SBP were independently associated with
PWV, reflecting aortic elasticity loss as a result of
chronological aging and hypertension. Stiffening of large
arteries, a major consequence of aging, results from
alteration of their viscoelastic properties following wall
remodeling (from eg. accumulation of calcium, decrease
in elastin content, and increase in collagen). This leads
to increased arterial stiffness (PWV), with rapid and
early wave reflections from peripheral arteries
towards the aorta, leading to increased SBP, PP and
decreased DBP [15,16]. Consistent with previous
observations [1,17-18], BMI and male sex emerged as
independent determinant of PWV, even in the whole
study populations, and especially in the youngest
participants age group, 8-27 years old. Moreover, in
youngest age group, HR shows significant positive
association with PWV after adjusting for age, sex, BMI
and MAP. This finding was in keeping with previous
observations in young adults [1,19].

Beyond age, several CV risk factors such as
LBW may also promote premature aging of the
aorta [1-3, 6, 13-16]. Although our study did not find
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an independent association between LBW and PWV,
likely as a result of the small sample size of the study,
we nevertheless found that in young Cameroonian
adults with a history of LBW, overweight and obesity
were significantly associated with an increased PWV,
even after adjusting for age and MAP. The association
between LBW and PWV remains debated. Indeed, Miles
et al [5] studied 882 participants in the United Kingdom,
in whom increased arterial stiffness was not associated
with LBW. By contrast, some studies have also
documented stiffer arteries in apparently healthy
children and adults with LBW [1,8,14,30].

A major finding of the present study was the
markedly increased PWV observed in women with LBW,
that persisted even after adjustment for age and
MAP compared to those with NBW. This observation
corroborates that of Martyn et al [2] on 338 individuals
born between 1939 and 1940, in whom intrauterine
growth retardation was associated with increased
aorto-iliac and femoro-popliteal-tibial PWV by the
age of 50 years, regardless of adult lifestyles. The
putative mechanisms underlying the increase in
arterial stiffness in adulthood include be changes in
angiogenesis during critical phases of intrauterine life
caused by episodes of fetal growth inhibition and local
hemodynamic anomalies [1-4, 6-8] and early endothelial
dysfunction as well as premature remodeling of large
arteries, ascribed to mechanical and growth factors, fetal
protein deficiency, and detrimental effects of cytokines
and proteases [1,2,13,14].

We also observed that the MAP of participants
with LBW for gestational age was approximately 2
mmHg higher than that of NBW participants (= 3000g).
However, this difference was not statistically significant.
Nevertheless, this finding is consistent with data in the
literature, which reported an association between LBW
and increased BP in adulthood [1-3,10,11,32]. However,
this association is debated [8,33,34]. In the present
study the prevalence of hypertension was higher
among participants with NBW compared to those with
LBW. This finding is inconsistent with observational
studies that reported an increased risk of
adult-onset  hypertension in  Caucasians  with
LBW [1-4,10,34,35], and also with data from a study
conducted in Nigeria, showing a high prevalence
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of hypertension in participants born during the Biafra
war (1968-1970) and exposed to severe famine and
materno-fetal and infantile malnutrition, compared with
controls born in the same region just before the war, i.e.
between 1965-1967 [31]. Our findings, although based
on a small sample of subjects, are nevertheless in
line with data from international epidemiological
surveys [8-10].

A component of hypertension in adulthood was
associated with unfavorable intrauterine conditions in
mid- and late gestation, leading to disproportionate fetal
growth [1-4,34,35]. The presumed role of fetal and/or
early childhood malnutrition in driving the late burden of
hypertension has not been examined in Africa, neither in
Cameroon nor in other sub-Saharan African countries.
Further large-scale studies are needed to better assess
the impact of uterine malnutrition and LBW on the
burden of hypertension in adulthood.

Of note, participants with LBW had an increased
prevalence of overweight/obesity and visceral obesity.
Our findings are consistent with previous observations
showing a greater propensity to develop central and
visceral obesity in adulthood in subjects with
LBW [20,21,23,31,35,36]. Despite LBW and substantial
risk of early postnatal underweight, former
fetal-malnourished fetuses have higher subsequent
obesity indices than controls with NBW, suggesting
potential catch-up growth in adolescence of early
adulthood. The latter, apparently beneficial, probably
reflects rapid weight gain associated with poor linear
growth, defining a phenotype of "obese stunted" subject
with unfavorable body composition, including fat
accumulation (especially visceral) and sarcopenia
without height gain [23,26,31,35,36].

Another relevant finding of the present study is
the high rate of glucometabolic abnormalities in subjects
with LBW, globally and particularly in those with
overweight/obesity in adulthood. This finding is in line
with previous observations showing that subjects with
LBW are at increased risk for incident metabolic
syndrome [21-23] and T2DM [22,37,38,39]. This
suggests that insulin resistance acquired in the context
of visceral obesity is insufficiently compensated by
compensatory hyperinsulinemia in many of these
subjects with LBW, and that their insulin-secretory
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function is also less efficient in counteracting these
effects of obesity [23,37,39]. Experimental models
suggest that protein deficiency resulting from
materno-fetal nutritional imbalance may lead to
developmental programming of carbohydrate
homeostasis abnormalities in adulthood [38,40].

Study Limitations

This study has several obvious limitations. First,
this was a cross-sectional study with limited sample size
and hence limited statistical power to detect magnitude
of the effects of BW on risk of CV and metabolic
diseases and exhibiting their associated major risk
factors in adulthood in the general Cameroonian
population. Further studies are needed, relying on larger
samples size and including other regions of Cameroon.
Second, several potentially confounding factors,
such as socio-economic status, lipid profile,
glycated hemoglobin, insulinemia, c-reactive protein,
were not assessed due to financial and logistical
constraints. Last, BW represents a single measurement
and does not account for /n utero growth trajectory and
is not adjusted to parents’ heights. Proportionality
indices assessing body size including body length, BMI
at birth, and/or birth’s ponderal index (birth weight/birth
length3), more accurately reflect fetal growth trajectory
and may help differentiate fetuses who are
constitutionally small for gestational age from fetuses
who failed to reach their /n utero growth potential, were
not available for this survey [40]. A strength of the
present study is its originality and its design as stringent
as possible, and the use of validated standard
procedures to assess the variables of interest.

Conclusion

This study suggests that, whereas LBW is
associated with increased aortic stiffness in young
adulthood, mainly in women, the association was
predominantly driven by age and blood pressure. Once
adult, subjects with LBW exhibited higher obesity indices
and poorer glucose homeostasis. Further large-scale
studies are needed to assess the impact of BW and body
size on arterial stiffness and metabolic disorders in later
life.
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