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A b s t r a c t 
Background: E x c e s s abdomina l adiposi ty has been 
assoc ia ted wi th increased morbid i ty and mortality. 
T h o u g h a e r o b i c e x e r c i s e s s i g n i f i c a n t l y r e d u c e 
g e n e r a l ad ipos i t y , it ha s n o e f f e c t on abdomina l 
ad ipos i ty . H o w e v e r the e f fec t s of a combinat ion of 
a e r o b i c and abdomina l s t rengthening exercises on 
a b d o m i n a l ad ipos i ty are not k n o w n . 
Objective: T h i s s tudy was des igned to evaluate the 
e f f e c t s o f a 1 2 - w e e k a e r o b i c a n d a b d o m i n a l 
s t r e n g t h e n i n g e x e r c i s e p r o g r a m m e on abdominal 
adiposi ty in s eden ta ry adul ts . 
Methods: A total of 105 consen t ing sedentary adults 
p a r t i c i p a t e d in th i s s t u d y . T h e y were r andomly 
recrui ted f r o m the Ibadan metropol is . Participants 
w e n t t h r o u g h e x e r c i s e t r a i n i n g wh ich inc luded 
a e r o b i c and a b d o m i n a l s t r e n g t h e n i n g exerc i ses . 
E x e r c i s e w a s c a r r i e d o u t t h r i c e w e e k l y fo r 12 
consecu t ive w e e k s . A b d o m i n a l adiposity indices of 
Waist C i r c u m f e r e n c e ( W C ) , Wais t - to -Hip Rat io 
(WHR) , S u m of A b d o m i n a l Skinfold (SAS) were 
measured at ba se l ine , 4 Ih , 8"' and 12lh weeks. Data 
were analyzed u s i n g desc r ip t ive statistics of mean 
a n d s t a n d a r d d e v i a t i o n and r e p e a t e d m e a s u r e s 
A N O V A at p = 0 . 0 5 . 
Results: 74 par t i c ipan ts with mean age (34.8±9.1yrs) 
comple ted the s tudy . At the end of the 12 - w e e k 
exe rc i s e , the re w a s s i g n i f i c a n t reduct ion in W C 
( 9 4 . 8 ± 10.2 to 8 9 . 2 ± 9 . 8 c m ) , W H R (0 .89±0 .06 to 
0 .86±0.05) and S A S (88 .9±10 .9 to 77 .3±13.5mm) 
a m o n g the f e m a l e p a r t i c i p a n t s . Wi th in the male 
participants, there w a s significant reduction in W C 
(88.5±7.4 to 83.8±4.7cm), and in SAS (60.1±8.4 to 
54.5±8.5mm), but no statistically significant difference 
was observed in the W H R (0.88±0.04 to 0.87±0.06). 
Conclusion: T w e l v e - w e e k aerobic and abdominal 
s t rengthening exerc ise programme, without caloric 
restriction, reduced abdominal adiposity in apparently-
healthy sedentary adults, hence it is recommended for 
its beneficial effects on abdominal adiposity. 
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R e s u m e 
Contexte: U e x c e s d 'ad ipos i td abdomina le a ete 
a ssoc id a une morb id i t y a c c r u e . B ien q u e les 
exe rc i ce s adrob ies rdduisent c o n s i d e r a b l e m e n t 
Pad ipos i t e en gdndral , il n* y a pas d ' e f f e t sur 
Padiposite abdominale. Cependant, les effets de la 
c o m b i n a i s o n d ' a d r o b i e s et d ' e x e r c i c e s d e 
renforcement abdominal sur Padiposite abdominale 
sont negatifs. 
Object if: Cette etude a ete faite pour e valuer les 
effets d 'un aerobic de 12 semaines et un programme 
d ' e x e r c i c e s de r e n f o r c e m e n t a b d o m i n a l s u r 
Padiposite abdominal chez des adultes sedentaires. 
Methodes: Un total de 105 adu l tes c o n s i d e r e s 
sedentaires ont pris part a cette etude. lis ont ete 
rec ru tes au hasard dans la vi l le d ' I b a d a n . L e s 
participants ont pris part a l 'entrainement d 'aerobies, 
y compris des exercices de renforcement abdominal. 
L'exercice a ete effectue trois fois par semaine pendant 
12 semaines consecutives. Des indices d 'adiposite 
abdominale (WC), les hanches (WHR), des plis cutanes 
abdominaux(SAS) ont ete mesures au depart, a la 4 e, 
8 e et 12 e semaine. Les donnees ont ete analysees a 
Taide des statistiques descriptives a moyen et d'ecart-
type et a mesures ANOVA repetees a p = 0,05. 
Resultats: 74 participants avec Page moyen de (34,8 ± 
de 9.1yrs) ont termine P etude. A la fin de Pexercice 
apres 12 semaines, il y avait une reduction importante 
de W C (94,8 ± 10,2 a 89,2 ± 9,8 cm), RTH (0,89 ± 
0,06 a 0,86 ± 0,05) et SAS (88,9 ± 10,9 a 77,3 ± 13,5 
mm) chez les participants de sexe feminin. II y avait 
egalement d ' impor tante reduction de W C (88,5 ± 
7.4 a 83,8 ± 4,7 cm de), et S A S (60,1 ± 8,4 a 54,5 ± 
8.5 m m ) chez les participants de sexe masculin. Mais 
aucune dif ference importante n ' a dtd statiquement 
observee dans le W H R (0,88 ± 0,04 de 0,87 ± 0,06). 
Conclusion: D o u z e s e m a i n e s d ' a e r o b i e et de 
programme d 'exerc ices de renforcement abdominal , 
s a n s r e s t r i c t i on c a l o r i q u e , a redui t P a d i p o s i t e 
a b d o m i n a l e c h e z les a d u l t e s s d d e n t a i r e s , 
apparemment en bonne sante. Cette pratique est done 
r e c o m m a n d e e p o u r s e s e f f e t s b e n e f i q u e s su r 
Padiposi te abdominale . 

I n t r o d u c t i o n 
Excess abdominal adiposity has been linked with 
increased risk of cardiovascular diseases, diabetes, 
h y p e r t e n s i o n , and o t h e r c h r o n i c d i s e a s e s and 
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consequen t ly reduced qual i ty of l i fe [1]. E x c e s s 
abdominal adipose t issue plays a vital role in the 
deve lopment of sys temic in f l ammatory state, which 
contr ibutes to obesi ty-associated vasculopa thy and 
cardiovascular risk [2]. Accru ing ev idence suggests 
that the quanti ty of in t ra-abdominal fat exp la ins the 
association between abdomina l adiposity, morbidi ty 
a n d m o r t a l i t y [3, 4 ] . L i f e s t y l e i n t e r v e n t i o n s 
incorpora t ing calor ic restr ic t ion and /o r increased 
e n e r g y e x p e n d i t u r e t h r o u g h i n c r e a s e d p h y s i c a l 
activity can help reduce abdominal fat deposit, thereby 
ameliorating this risk [ 1 ]. Exercise therapy is an integral 
component of obesity management , and may affect the 
selective loss of abdominal adipose tissue. 

T h e r e a re severa l m e a s u r e s of a s se s s ing 
abdomina l adiposity, but accord ing to W H O report 
[4], wais t c i r c u m f e r e n c e and waist hip ra t io are 
specif ic and valid measures for estimating abdominal 
fat deposi t ion. Both have been recommended for use 
in ep idemio log ica l s tudies because of their good 
correlation with abdominal fat mass estimation using 
dual-energy x-ray absorptiometry (DXA) [5,6] . Also 
abdominal skinfold has been reported to be a reliable 
m e a n s of assessing central fat mass [7]. 

Whi le it has been advocated that apparently 
hea l thy seden ta ry adul t s should be the f o c u s of 
s c r e e n i n g and p r i m a r y p r e v e n t i o n s t r a t eg i e s to 
proact ively comba t the global increase in obesi ty-
re la ted d i s o r d e r s [8], yet this popu la t i on rare ly 
received adequate clinical attention [9]. This may 
be due , in part, to the inconsistency in reports of 
s tudies that invest igated the e f fec t of exercise on 
abdominal adiposity [10 -12]. A systematic review 
by Kay et al, [13] s u g g e s t e d that i n t e rven t ions 
involving increased aerobic exercise can beneficially 
alter abdominal adiposi ty in overweight and obese 
individuals , and that this may occur independent of 
w e i g h t loss . C o n v e r s e l y , T h o r o g o o d et al, [14] 
under took a sys temat ic review and meta-analysis of 
r andomized control led trials (RCTs) to evaluate the 
e f f i cacy of aerobic exercise with minimal durat ion 
of 12 weeks on abdominal adiposity, blood pressure, 
total choles terol , t r iglyceride levels, and weight in 
overwe igh t and obese popula t ions . They concluded 
that mode ra t e - i n t ens i t y aerobic exe rc i se a lone is 
inef fec t ive for abdomina l fat loss. 

W h i l e there are inconsis tencies in reports 
of intervent ional s tudies on the e f fec t s of exerc ise 
with or wi thout ca lo r i c res t r ic t ion on a b d o m i n a l 
adiposi ty, e v i d e n c e on the i n f luence of d i f f e ren t 
c o m b i n a t i o n of e x e r c i s e r e g i m e n on a b d o m i n a l 
adiposity cont inues to g row [15 - 19]. However , little 
is known about the ef fec t of a combinat ion of aerobic 
and abdominal s t rengthening exercises on abdominal 

adiposi ty [20, 21] . T h e r e f o r e , this study w a s aimed 
at invest igat ing the e f f e c t s o f combined aerobic and 
a b d o m i n a l s t r e n g t h e n i n g e x e r c i s e on abdominal 
adiposi ty in appa ren t ly hea l thy sedentary adults. 

M a t e r i a l s a n d m e t h o d s 
This was an in tervent ional s tudy with pretest and 
post-test des ign . Ethical app rova l w a s sought and 
o b t a i n e d f r o m the I n s t i t u t i o n ' s H e a l t h Research 
Ethics C o m m i t t e e . T h e s tudy w a s carr ied out at the 
Exerc ise Labora to ry of P h y s i o t h e r a p y Department 
of the Institution. Par t ic ipants w e r e recrui ted through 
the use of a d v e r t p o s t e r s c o n t a i n i n g informat ion 
about the research p r o g r a m m e , wh ich was distributed 
and pasted in various publ ic p laces like eateries, post-
off ices , worsh ip cen te r s and hosp i t a l s wi th in the city 
of Ibadan. T h e nature , p u r p o s e and p rocedure of 
the r e s e a r c h w e r e e x p l a i n e d t o t h e p r o s p e c t i v e 
part icipants. Wri t ten i n f o r m e d c o n s e n t w a s obtained 
f r o m the prospec t ive par t ic ipan t p r io r to the baseline 
assessment . T h e par t i c ipan t s w e r e i n f o r m e d of their 
f r e edom to r e fuse to take par t in the s tudy and their 
right to wi thdraw at any g iven t i m e they choose . They 
were also assured of their c o n f i d e n t i a l i t y throughout 
the s tudy. In o r d e r to e n s u r e t h e s a f e t y of each 
prospect ive par t ic ipant , p a r t i c i p a n t s c o m p l e t e d an 
Exerc ise Read ines s Q u e s t i o n n a i r e ( E R Q ) and any 
prospect ive par t ic ipant w h o a n s w e r e d y e s to any of 
the ques t ions in the E R Q [22] w a s r e f e r r e d to the 
p h y s i c i a n s for f u r t h e r e x a m i n a t i o n a n d medica l 
c learance be fo re such an ind iv idua l w a s enro l led in 
the p rogramme. T o e n s u r e that pa r t i c ipan t will be 
able to cope with the e x e r c i s e r e g i m e n , t h e y had to 
c o m p l e t e a 3 - m i n u t e s s t e p t es t a s d e s c r i b e d by 
Siconolf i et al [23]. O n l y pa r t i c ipan t s w h o were able 
to comple te the s tep test w e r e i nc l uded th is study. 
This was to m i n i m i z e the poss ib le v a r i a t i o n s in the 
cardio-respira tory e n d u r a n c e b e t w e e n par t ic ipants . 

Par t ic ipants ' d e m o g r a p h i c da t a of age , sex, 
weight , height and body m a s s index w e r e obtained 
a n d r e c o r d e d . P a r t i c i p a n t s w e n t t h r o u g h the 
c o m b i n e d a e r o b i c and a b d o m i n a l s t r e n g t h e n i n g 
exercise training p r o g r a m m e under supervis ion , three 
t imes per week , on a l ternate days , fo r 12 consecut ive 
weeks . Be fo re the c o m m e n c e m e n t of e ach exercise 
session, measu remen t s of res t ing b lood pressure and 
h e a r t r a t e w e r e t a k e n f o r e a c h p a r t i c i p a n t . 
Measuremen t s of Waist C i r c u m f e r e n c e (WC) , Waist-
to -Hip Rat io ( W H R ) , S u m of A b d o m i n a l Skinfold 
( S S F ) were taken at base l ine and the rea f t e r after 
every four weeks . T h e da ta of all indices of interest 
w e r e t aken at b a s e l i n e to e n a b l e the resea rcher 
eva lua te the pre- in tervent ion level and jus t i fy the 
e f fec t of the intervention on the selected parameters. 
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Exercise protocol 
Par t ic ipants w e r e a s k e d to m a i n t a i n the i r usual 
dietary habit and act ivi ty of dai ly living throughout 
the dura t ion of t he s t u d y [24] . E x e r c i s e s w e r e 
a r r a n g e d in t w o s t a t i o n s . In t h e f i r s t s t a t i o n , 
par t ic ipants w e n t t h r o u g h gene ra l ae rob ic c lass , 
which began wi th 5 m i n u t e s w a r m - u p exerc i ses , 
fol lowed by aerobics and rounded-up with 5 minutes 
c o o l - d o w n e x e r c i s e s . T h e w a r m - u p e x e r c i s e 
inc luded: a l te rna te h igh knee raise, shoulder lift, leg 
a n d h a n d s w i n g , w h i l e t h e a e r o b i c e x e r c i s e 
compr i sed of torso twist , abdominal crunch, alternate 
to r so twis t and abdomina l c runch , shoulder to knee 
s t r e t c h . The c o o l d o w n e x e r c i s e s c o n s i s t e d of 
b r ea th ing and s t re tching exercises . The duration of 
the genera l aerobic sess ion was maintained at 15 
m i n u t e s d u r i n g the f i rs t 4 w e e k s ; th is w a s later 
increased by 5 m i n u t e s a f te r every four weeks. 

The second s ta t ion consis ted of abdominal 
exercise a r ranged in c i rcui t . T h e s e include: hip rolls, 
modif ied br idging , doub l e knee to chest, alternate 
straight leg raise, and seated knee tucks. The duration 
in each stat ion w a s p rogressed f r o m two minutes to 
two and half m i n u t e s to three minutes every four 
weeks with a c h a n g e over per iod of one minute in-
be tween the s t a t i o n s . All exe rc i s e sess ions were 
supervised [ 16, 2 4 - 251. 

D a t a ana lys i s 
Data obtained f r o m the s tudy were analyzed using 
descript ive s tat is t ics of m e a n and standard deviation 
to summar ize the da t a , wh i l e tables and graphs were 
used to present the da t a on abdomina l adiposity. 
Repeated Measu re s A n a l y s i s of Variance was used 
to test for within g r o u p compar i sons . Alpha level 
w a s set at 0 .05 w h i l e a l p h a leve l fo r p ro tec ted 
dependen t t test w a s set at 0 .017. 

R e s u l t s 
A total of 105 ( 1 7 m a l e s , 8 8 f e m a l e s ) apparen t ly 
hea l thy sedentary adu l t s part icipated in this study. 
T h e y we re aged b e t w e e n 20 and 58 years and were 
not engaged in routine exerc ise e i ther at recreational 
o r c o m p e t i t i v e level wi th in the last six months . 
H o w e v e r , 74 par t ic ipants comple ted the study. 31 
( 2 9 . 5 % ) pa r t i c ipan t s op t ed out o f the s tudy for 
v a r i o u s r easons on the i r own vol i t ion at var ious 
s tages . Such reasons include inabili ty to make time 
commi tmen t (18), decis ion to diet (3), pregnancy (4), 
exces s weight loss (5) and relocation f r o m city of 
the research (1 )• 

T h e physica l charac te r i s t i cs and basel ine 
parameters of par t ic ipants at basel ine are shown in 
Table 1. T h e female par t ic ipants weighed more than 
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the male counterpart (84.6±13.8 vs 68.6±7.3). On 
t h e a v e r a g e t he m a l e s w e r e o v e r w e i g h t 
( B M I = 2 8 . 9 ± 4 . 7 ) , whi le the females were obese 
( B M I = 3 4 . 3 ± 8 . 4 ) . Al l t he p a r t i c i p a n t s w e r e 
normotensive. Male participants had W C and W H R 
lower than the C V D risk classification cut-off of 
102cm (WC) and 1 ( W H R ) for men [26]; while the 
female participants had excess abdominal adiposity 
with W C and W H R grea te r than the C V D risk 
classification cut-off of 88cm ( W C ) a n d 0.8 (WHR) 
for women [26]. 

Table 1: Physical characteristics, anthropometric and 
abdominal indices of participants at baseline of study 

Males (n=17) 
Mean ± S .D 

Females (n=88) 
Mean ± S.D 

Age (yrs) 32.4± 8.7 35.4± 10.2 
Weight (kg) 68.6± 7.3 84.6± 13.8 
BMI (kg/m2) 28.9± 4.7 34.3± 8.4 
SBP (mmllg) 117.3± 11.1 119.5±12.3 
DBP (mml lg ) 79.4± 9.8 80.9± 10.2 
W C (cm) 89.7± 8.2 96.2± 10.8 
WHR 0.88±0.05 0 .89± 0 .06 
S A S (mm) 59.7±7.2 88.5± 12.6 

Key: 
Age (vrs): Age of participants in years 
Height (cm): Height of participants in centimeters 
Weight (kg): Weight of participants in kilogramme 
DM I: Body Mass Index 
SBP (mmllg) .Systolic blood pressure in millimeter of mercury 
DBP (mmllg): Diastolic blood pressure in millimeter of mercury 
WC (cm): Waist circumference in centimeters 
WHR: Waist- Hip Ratio 
SAS: Slim of Abdominal Skinfold 

O u t of t he 7 4 ( l O m a l e s ; 6 4 f e m a l e s ) 
participants who completed the exercise programme, 
65 part icipants (4 males; 61 females) had excess 
abdominal adiposity with initial waist c ircumference 
> 102centimeters for males and > 88centimeters for 
females (Table 2). Using the National Institute of 
Health C V D risk classification [26], among the male 
participants, 4 had increased C V D risk while another 
2 had high C V D risk and 1 had very high risk. Among 
the females , 23 had increased risk, 28 had high risk 
and another had very high risk while 2 extremely 
high disease risks. Though all participants recruited 
for the study were apparently healthy, 65 (88%) out 
of the 74 participants had C V D risk ranging f rom 
increased to extremely high. 

Changes in the abdominal adiposity indices 
of male and female participants f rom baseline across 
the various assessment periods are shown in Table 3 
and 4 respectively. Male participants had significant 
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Tabic 2: Distribution o f study participants across obesity class by BMI, waist c ircumfercnce and associated disease 
risk (according to NIH Cardiovascular disease risk, 2 0 0 0 ) 

BMI(kg/m 2) /Obesity class Disease risk* 
Men Women 

W C : ^ 102cm > 102cm < 8 8 c m >8 8cm 

(n) (n) (n) (n) 

Under weight (<18.5) . - -

Normal weight (18.5 - 2 4 . 9 ) 4 1* 7 21 * 

Overweight (25 - 29 .9) 3* 2 " 2" 2 8 * * 

Obesity 1 (30 - 34.9) - P * -
5 . . . 

Obesity II (35 - 39.9) . - - 5*** 
Obesity III (>40) - - - 2**** 

Key: 
+: Relative to normal weight and waist circumfercnce 
*: Increased cardiovascular disease risk 
**: High cardiovascular disease risk 
* * *: Very high cardiovascular disease risk 
****: Extremely high cardiovascular disease risk 

Table 3 : Comparison of abdominal adiposity indices of male participants at basel ine and across the various 
assessment periods during the study 

Week Basel ine 4 8 12 Mean p-value 
N 10 10 10 10 change 

p-value 

Mean ± S D Mean ± SD Mean ± S D Mean ± S D 

W C 88 .5±7 .4 86.9±6.5 84 .8±6.2 83.8 ±4 .7* -4.7 0 .02 
WHR 0 .88±0 .04 0 .88±0.05 0 .87±0 .06 0 . 8 7 ± 0 . 0 6 -0 .01 0 .15 
S A S 60.1 ±8 .4 58.7±7.1 56.5± 6.8 5 4 . 5 ± 8 . 5 * -5 .6 0 .03 

Key 
WC (cm): Waist circumference in centimeters 
WHR: Waist- Hip Ratio 
SAS(mm): Sum of Abdominal Skinfold in millimeter 

Significant 

Table 4: Comparison of abdominal adiposity indices of female participants at baseline and across the various 
as ses smen t pe r iods dur ing the study 

Week Basel ine 4 8 12 Mean 
N 64 64 64 6 4 c h a n g c 

Mean ± S D Mean ± S D Mean ± S D Mean ± S D 

SAS 

p-value 

WC 9 4 . 8 + 1 0 . 2 92 .7±9 .8 89.8+9.5* 8 9 . 2 + 9 . 8 -5 .6 0.01 
WHR 0 . 8 9 ± 0 . 0 6 0 .88+0 .06 0 .87±0.07 0 .86+0 .05* 0 .03 0.02 

88 .9±10 .9 85 .7± l 1.8 81.9±11.4* 77 .3+13 .5 11.6 0.001 

Key: 
WC (cm): Waist circuinference in centimeters 
WHR: Waist- Hip Ratio 
SAS(nim): Sum of Abdominal Skinfold in millimeter 

*: Significant 
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reductions in the m e a n W C (88 .5±7 .4 to 83 .8±9 .7cm) 
and S A S (60.1 ± 8 . 4 to 5 4 . 5 ± 8 . 5 t n m ) , at the end of 
the twe l f th w e e k o f t h e s t u d y , but t h e r e w a s no 
s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e in W H R 
( 0 . 8 8 ± 0 . 0 4 t o 0 . 8 7 ± 0 . 0 6 ) T a b l e 3 . T h e f e m a l e 
p a r t i c i p a n t s h a d s i g n i f i c a n t r e d u c t i o n s in W C 
( 9 4 . 8 ± 10.2 to 8 9 . 2 ± 9 . 8 c m ) , W H R ( 0 . 8 9 ± 0 . 0 6 to 
0 . 8 6 + 0 . 0 5 ) a n d S A S ( 8 8 . 9 ± 1 0 . 9 to 7 7 . 3 ± 1 3 . 5 m m ) . 
S i g n i f i c a n t d i f f e r e n c e w a s f i rs t o b s e r v e d in W C and 
S A S at t he e n d of the e i g h t h week of s tudy, wh i l e 
W H R s h o w e d s ign i f i c an t d i f f e r e n c e at the end of 
t h e t w e l f t h w e e k of s tudy. 

Discussion 
T h i s s t u d y w a s a s ing le -cen te r s tudy in wh ich the 
p a r t i c i p a n t s s e rved as the i r o w n cont ro l to e l imina te 
b e t w e e n g r o u p v a r i a b i l i t y ; h o w e v e r , t h e 
in te rp re ta t ion o f the resul t of this s tudy might be 
l i m i t e d b y t h e i n a b i l i t y o f t h e r e s e a r c h e r s t o 
ob jec t ive ly m o n i t o r the a d h e r e n c e of the par t ic ipants 
to their usual d i e t a r y habi t . T h e s tudy invest igated 
c h a n g e s in a b d o m i n a l a d i p o s i t y indices fo l lowing a 
12-week e x e r c i s e p r o g r a m m e . It was hypothes ized 
that t h e r e w o u l d b e n o s i g n i f i c a n t d i f f e r e n c e in 
a b d o m i n a l a d i p o s i t y i n d i c e s of ma le and f e m a l e 
pa r t i c ipan t s f r o m b a s e l i n e to the end of the study. 
Sta t is t ica l ly s i g n i f i c a n t d i f f e r e n c e s in the mean waist 
c i r c u m f e r e n c e a n d s u m of abdomina l sk info lds of 
f e m a l e p a r t i c i p a n t s w e r e f i r s t o b s e r v e d b e t w e e n 
b a s e l i n e a n d t h e e n d o f t h e e i g h t h w e e k , w h i l e 
s igni f icant c h a n g e s in W H R were observed at the 
end of the t w e l f t h w e e k . T h i s f ind ing s h o w e d that a 
combina t ion o f a e r o b i c a n d abdomina l s t rengthening 
e x e r c i s e c a r r i e d o u t t h r i c e a w e e k r e s u l t e d in 
s igni f icant r e d u c t i o n in a b d o m i n a l adiposi ty wi thout 
ca lor ic res t r ic t ion . 

It h a s b e e n d e m o n s t r a t e d t h a t w h e n 
mode ra t e - in t ens i t y e x e r c i s e is p e r f o r m e d for long 
dura t ion (> 45 m i n / d ) , t he re is g rea te r lipid and lower 
c a r b o h y d r a t e o x i d a t i o n c o m p a r e d w i t h s h o r t e r 
du ra t i on [27]. L o n g e r exe rc i s e du ra t i on is associated 
w i t h a marked i n c r e a s e in l ipo lys i s in abdomina l 
s u b c u t a n e o u s a d i p o s e t i s s u e in c o m p a r i s o n wi th 
f e m o r a l adipose t i s s u e 128], sugges t ing that exercise-
i n d u c e d fa t l o s s w o u l d b e a s s o c i a t e d w i t h a 
p r e f e r e n t i a l r e d u c t i o n in a b d o m i n a l ad ipos i ty . In 
add i t i on , s t r eng then ing e x e r c i s e has been shown to 
p o s i t i v e l y a f f e c t i n s u l i n s e n s i t i v i t y a n d o t h e r 
p r o c e s s e s a s s o c i a t e d w i t h a b d o m i n a l f a t 
a c c u m u l a t i o n [29], and there is e v i d e n c e that despi te 
incurr ing s ignif icant ly lower energy expend i tu re than 
a e r o b i c exerc i se , a b d o m i n a l m u s c l e s t r eng then ing 
m a y d i rec t ly r educe a b d o m i n a l a d i p o s e t issue [13]. 
T h e s e m a y expla in , in par t , the reduct ion in adiposi ty 

level observed in this study. This observat ion might 
h a v e i m p o r t a n t p u b l i c h e a l t h i m p l i c a t i o n s in 
addressing excess abdominal adiposity and its related 
hea l th r isk a m o n g s e d e n t a r y a p p a r e n t l y hea l thy 
adults [8, 30-31] . 

T h i s f ind ing is in line wi th the report of 
S lentz et al, [32], w h o tested the ef fec t of d i f fe ren t 
e x e r c i s e a m o u n t o n a b d o m i n a l a d i p o s i t y in 
o v e r w e i g h t s e d e n t a r y a d u l t s . T h e y f o u n d t h a t 
modera te intensity exercise (55-65% m a x i m u m heart 
rate) lasting 30 minutes carried out thrice week ly 
prevented increase in abdominal adiposity, and that 
increase in durat ion of modera te intensity exerc ise 
above 30 minutes resulted in s ignif icant decreases 
in visceral , subcu taneous and total abdomina l fat 
without changes in caloric intake. Nega t ive energy 
ba lance created by addit ional energy expend i tu re 
dur ing the exercise sessions in previously sedentary 
i nd iv idua l s migh t exp la in this f i nd ing . A e r o b i c 
exercise of modera te intensity carried out for more 
than 3 0 minutes has been shown to d r a w on fat 
deposi t in adipose tissue for energy product ion . 

Data f rom this study suggest that a strictly 
supervised exercise p rog ramme could have posi t ive 
e f f e c t on r e d u c i n g t r a n s - a b d o m i n a l fa t w i t h o u t 
calor ic restriction. Accord ing to Ross and Janssen 
[15] , r educ t i on in a b d o m i n a l a d i p o s i t y leve l in 
r e s p o n s e to e x e r c i s e t r a i n i n g is i n f l u e n c e d by 
basel ine adiposity levels and obesity phenotype. This 
implies that i r respect ive of the obesi ty pheno type , 
the greater the abdominal fat at base l ine the more 
the abdominal fat loss, and the smal ler the abdomina l 
fat at basel ine the less abdomina l fat loss. Th i s a lso 
interprets that with the same a m o u n t of fat mass , 
and individual with central obesi ty pheno type will 
lose m o r e a b d o m i n a l fat c o m p a r e d wi th a n o t h e r 
individual with per ipheral obesi ty phenotype . 

In the present study, out of the 7 4 ( lOmales ; 
64 fema le s ) par t ic ipants w h o comple ted the exerc i se 
p r o g r a m m e , 6 5 par t ic ipants (4 males ; 61 f ema les ) 
h a d a b d o m i n a l o b e s i t y w i t h i n i t i a l w a i s t 
c i r c u m f e r e n c e > 102cen t imete rs for ma le s and > 
88cen t ime te r s for females . T h e obse rved reduct ion 
in abdomina l adiposi ty in this s tudy is suppor ted by 
the asser t ion that abdomina l fat loss is in f luenced 
by adipos i ty levels at basel ine. 

It was also observed that supervised exercise 
p r o g r a m m e carried out at modera te intensity exercise 
fo r a m i n i m u m dura t ion of 4 5 m i n u t e s not on ly 
p r e v e n t e d i n c r e a s e s in v i s c e r a l fa t bu t a c t u a l l y 
r e su l t ed in s i z a b l e and s i g n i f i c a n t d e c r e a s e s in 
subcu taneous and total abdomina l fat. Th i s sugges t s 
that s imi lar exerc i se prescr ip t ion might be he lpfu l 
in r e v e r s i n g e x c e s s a b d o m i n a l a d i p o s i t y a s 



306 AA Akinremi, AO Sanyo and AA Sanusi 

modif iable risk factor for metabolic disease. That 
th is a m o u n t of e x e r c i s e can r eve r se a b d o m i n a l 
obesi ty as a mod i f i ab le risk fac tor for metabol ic 
disease is supported by previous studies that showed 
improvements in lipids and lipoproteins [33], insulin 
sensitivity [34], and body mass and fat mass loss 
[18]. 

Conclusion 
A c o m b i n a t i o n o f a e r o b i c s a n d a b d o m i n a l 
s t r e n g t h e n i n g e x e r c i s e s s i g n i f i c a n t l y r e d u c e d 
a b d o m i n a l a d i p o s i t y in p r e v i o u s l y s e d e n t a r y , 
apparently healthy adults. This finding has important 
public health implicat ions in addressing abdominal 
obesity and its related health risk among sedentary 
healthy adults , hence exercise regimen combining 
aerobics and abdominal strengthening exercises may 
be recommended for this population for its beneficial 
e f fec t s . 
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