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ABSTRACT

The purpose of the study was to treat morbid olmeakes whose body mass index was 40kgid more with
combined aerobic and resistance training to detaemihow the body mass, lipids, lipoproteins, anccgbe are
affected. 30 morbid obese males between 18-35 ydested at the start of the program and divideid ian

experimental group and a control group. The tragiiwas for 12 weeks, 5 days a week and for 90 nimee
session. The training program consisted of 4 methmaimely treadmill walking, cycling, aquatic andistance
exercises. Blood samples were tested before aadta# 12 weeks of training for the total cholestehigh density
lipoproteins, low density lipoproteins, triglyceeisl and blood glucose. The data was analyzed #tatigt using

paired 't’ test and independent t test. The levfesignificance was fixed at0.05 level of confidentle results
showed that there was no significant differencevben the groups in all physical characteristicsX®.05), but a
significant difference was observed when the pesit gcores were compared with the pretest of tpergrental

group in body mass and body mass index(-8.54 + 4.12.66 + 2.36 kg, p < 0.05) respectively. Thereras
significant difference in LDL of experimental gro{¥.20 + 4.26 ml/dl; P < 0.05)It was found that the
experimental group had shown significant differemdeen the post test scores were compared to thegira body
mass, body index and the LDL.
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INTRODUCTION

Obesity has been a major public health problerroedlr the world. Studies have linked obesity asrgwilt of
positive energy balance. The accumulation of fat igsible manifestation that more food energy besn stored
than expended. Many studies have concluded thatitgbleads to hypo kinetic diseases like increasskl of
diabetes, hypertension, cardiovascular diseasedipiiaemia and certain type of cancer. Recentissutiave
suggested that obesity may hinge more on a decieas®ergy expenditure than on an increase in iealotake.
Accordingly exercise or increased physical actighpuld be a key component of gradual weight copiregram.
The specific roles of diet and exercise during \Wweigeduction have been the focus of consideratdeareh. In
addition, obesity is associated with an increasski of very low density lipoprotein (VLDL) cholestd, low
density lipoprotein (LDL) cholesterol, triglycerigieblood pressure, glucose tolerance and a dedreaggh density
lipoproteins (HDL) cholesterol and physical acivil]. Several studies have investigated the effeftdieting and
exercise training independently or in combinationabese subjects [26]. Obesity may be caused mynaer of
social, cultural, behavioural, physiological, metédy and genetic factors that are beyond the messoontrol.
Symptoms of obesity usually show up in the formhboéathing trouble, excess accumulation of fat, linsu
resistance, and increase in size or number ofeli, cise in blood pressure, high cholesterol leaad back pain. It
is also said that obesity is a chronic metabokedse in which excess body fat has accumulatdtktextent that it
may have detrimental effect on human life expecgtardeading to multiple health problems like metadol
syndrome, hypertension, heart diseases, stroke, gmney disease and even cancer. Nowadays tleasdsis
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reaching epidemic propositions around the worldndpespecially reinforced in the Western industaetl world
[26].

It is estimated that an average individual burn@0L&® 2000 calories per day with normal activitidslaily living.
2.2 Ibs. of fat store 9000 calories of energy.riaken to gain 2.2 Ibs. a person needs to eat 9008iesmore than he
burns. In order to lose 2.2 Ibs. a person needsito 9000 calories more than he eats. It is vesy ¢éa gain 9,000
calories and very hard to lose 9,000 calories i @iitural environment. The average fast food nieaver 1000
calories while thirty minutes of jogging at an edevminute mile burns 200 calories [18]. Physicdivdyg has a
potential to attenuate the rate of growth of thesity epidemic and contribute to efforts to brihgimder control.
The health benefits and habitual physical actiaity irrefutable.

There are innumerable studies in the research ¥iblol have ventured to correct obesity pandemicutinovarious
programs. Some studies have investigated the sffectresistance training on lipid-lipoproteins obhese and
overweight male and female subjects [11,10,25,2,927,14,27]. Some studies compared the effectowibined
aerobic and resistance training on lipid and lipd@in on obese and overweight male and female stshj@,24].

Several studies compared changes in an exercigegoolip to a control group on blood lipids and ppatein on
obese individuals [7,8,13,6,16,20,22] but none regba significant group difference. However, fetudies
reported significant effects in lipid and lipopriot¢5,15].

Exercise is commonly recommended in the treatmeabesity as a means of increasing energy exparditvost
investigators have limited their exercise studiethwbese individuals to either walk / jog or statry cycling
exercise programs. Although, aquatic exerciseraguently cited as being potentially advantagearsobese
individuals but its use has been rarely done. Bhisly was an attempt to treat morbid (severe) obwdes using
exercise without diet restriction and maintainifg tdaily energy expenditure and find out the effemt the
physiological variables. To our knowledge, therkiture does not have any investigation that stiutie combined
aerobic and resistance training program which ghesuaquatic training on morbid obese subjects wBdékeis 40

kg/m? or more and using several training methods. Wag this study was unique and innovative as it dealing

with the highly morbid obese subjects. Therefdne, purpose of this study was to evaluate the effectombined
aerobic and resistive training on the time coursehanges in lipids, lipoproteins, and glucoseedemtary morbid
obese males.

MATERIALS AND METHODS

Thirty healthy sedentary morbid obese males betvibe ages of 18 to 35 years were recruited frolunteers
who answered to the advertisement in the local papars and the notice circulated in the King Fahd/érsity of
Petroleum & Minerals (KFUPM) campus. The selectoiteria of the subjects for the study were basedhe
BMI, and the subjects were required to have BM#@fkg/nf and above. This was decided after taking the feig
of the subject in kilo grams and dividing by heighimeter§. After the conclusion of height, body mass, andyb
mass index measurements, only the obese subjeutsenBMI is 40 kg/mor more were allowed to participate in
the study. The subjects also had to pass a physiahination, and qualify as having a sedentasy difyle as
indicated by the laboratory of Physiological hygieactivity. The selected criterion variables wessted with
relevant criterion measures through a pilot studgubsequently, the selected subjects were dividied two
groups. Each group consisted of 15 subjects. fisiowas exposed to Aerobic-Resistance training,grodp 2 was
designated as control group. The control group instsucted to maintain their regular daily acteét and to avoid
any additional strenuous physical activity durihg study. These subjects were also asked nottigipate in any
type of aerobic and resistance training along thdys The subjects in the experimental group wastriicted to
perform exercise in each training session with gadlgt mild effort. The subjects were also instattto maintain
their normal dietary practices throughout the studne investigator held series of meetings witn shbjects after
the formation of the groups and explained the dhje@nd purpose of the study.The participants wegeested to
cooperate and participate actively as subjectsh®istudy. The willingness of the subjects was résiceed for their
voluntary participation during the training prograrihe subjects were informed to withdraw their semt in case
they felt any discomfort during the period of thearticipation. The following variables were sedtto assess the
influence of aerobic-resistance training programtlom subjects selected for the study. Age, heigbtly mass,
body mass index, Fasting blood Glucose, total ctefel, HDL-C, LDL-C, Triglyceride, HR peak durirgub-
maximum exercise. The training program for the expental group was administered for a period oh8lutes 5
times per week. The duration of the total trainpagiod was twelve weeks. The training program sted of 4
methods called treadmill walking, cycling, aquassvimming pool), and resistance (machines). Ad subjects
were tested prior to and after twelve weeks of laieroesistance training. The test procedure adst@ned was
verbally explained and practically demonstratedua@es and doubts were answered if any. Exeramzgy
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expenditure was calculated per day for each subjette training group only during walking, cyclingnd aquatic
and resistance exercises. The total energy expeadf 12 weeks was calculated for the purposerediction of
weight loss at the end of the training program.rgyentake was calculated for all subjects in tt@ning group
only using self-report method for 3 days includorge weekend day before exercise training and &4 12weeks.
The ethics committee of research KFUPM was appmxébr its approval. Subjects who developed angtica¢ or

orthopedic problems and complications during therse of the study were asked to withdraw. Statibamalysis
was performed using SPSS version 16.0 softwareanMend standard deviations were calculated fovailies.

Paired t-tests were used to identify any significgdifferences within each group when the pre-tea$ wompared
with the post test for the dependent variables.giitade of changes in the training group was coexgparsing
independent t test on the difference (post-testumipre-test) scores for the dependent variabldse alpha level
was set at 0.05 in order for the difference to dmsaered significant.

RESULTS

Table 1 Physical Characteristics Means + SD of th€raining Group and the Control Group Measured pre and post training

Training Group (n=5)

Control group(n=5)

Variables Tests Mean + SD Mean + SD P value
Age (y) Pre 26.60 £ 9.23 20.80 + 2.04 NS
H (m) Pre 1.76 £ 0.02 1.76 £0.08 NS

Pre 132.92 +14.26 143.72 + 36.33 NS
BM (kg) Post 124.38 + 16.66 145.38 + 36.86 NS
Post - Pre -8.54 £ 4.14 1.6 +1.90 001f
Pre 42,70 £+ 4.78 46.24 +10.63 NS
BMI (kg/m?) | Post 40.04 £3.33 46.75 + 10.94 NS
Post - Pre -2.66+2.36 0.65+0.79 .03

H: height; BM: body mass; BMI: body mass indexyar; m: meter; kg: kilograms; Pre: before trainingost: after training; SD: standard
deviation; kg/rfx kilogram per square meter; n: number of subjedtS; not significant; *: significant

It can be seen from table 1 that there were noifgignt differences (p > 0.05) between groups fibrpaysical
characteristics variables before and after trairemgept the body mass. The training group shovigaificant
decrease in body mass mean difference (post —irprespect with the control group (-8.54 + 4.14 ¥66 = 1.90
kg; p < 0.001, respectively). Paired t-test alestrated no significant differences within growplsen post-test was
compared with pre-test in all physical charact@dsvariables except for body mass. Body mas$énttaining
group decreased significantly by 6.4% (132.92 £264vs. 124.38 + 16.66 kg; p = .01) after trainimghich is
illustrated in figure 1.

Figure 1 showing the body mass means + SD for praa post-test for training group and control group

Morbid Obese Body Mass

CIPreBM
E rPostBM

Control

Training

Groups

Table 2 indicated that there were no significarifedénces in all blood tests between groups (p 05)0using
independent t-test. The training group showedifsigimt decrease by 5.8% in the mean differencé.DE —
Cholesterol when post-test was compared with pe{£17.00 + 13.19 vs. 124.20 + 16.30 mdfdl;0.02,
respectively) using paired t-test.
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Table 2 showing the pre and post Blood Test MeansSD of the Training Group and the Control Group

Training Group (n=5) Control Group (n=5)
Blood Tests Pre-Test Post-Test Differ Pre-Test Post-Test Differ
TC (mg/dl) 183.25 +£27.01| 170.82 £12.43| -12.42 + 20.90| 187.40 +41.71| 199.46 + 37.99| 11.90 +29.11
HDL (mg/dl) 34.80 +7.15 38.17 +7.30 3.42 +6.08 39.50 + 7.23 41.97 +5.25 247 +2.48
LDL (mg/dl) | 124.20 £16.30] 117.00 + 13.19| -7.20 +4.26* | 126.40 + 40.48| 144.20 + 39.15| 17.80 + 39.48
TG (mg/dl) 98.80 + 38.54 | 98.31 +53.07| -0.50+26.85| 126.80 £41.64| 128.33 £ 30.00] 12.62 + 29.37
FBG (mg/dl) 87.80 + 6.61 92.14 + 4.95 4.36 +5.16 90.60 + 5.54 95.76 + 3.06 5.16 + 4.60

TC: total cholesterol; HDL: high density lipoproteiLDL: low density lipoprotein; TG: triglyceride$;BG: fasting blood glucose; Pre-Test:
before training; Post-Test: after training; Diffemean differences; n: number of subjects, *: sigaift

DISCUSSION

The main findings of this study have shown someregting observations with regard to the physibalacteristics
and also the bio-chemical variables. With regardhi physical characteristics, when the mean diffee of the
body mass between the experimental and controlpgraias compared, it did not yield any significaguit. But on
the other hand when the post test scores were aemhpeth the pretest, it elicited significant difféace in the
experimental group. This difference may be atteluto the training effect where in the weight lass observed
due to the protocol, which was strenuous enougbesiog the normal prescribed schedule of 3 dagdahinutes
of moderate intensity exercise per week, whereastidy program load was scheduled for 5 days pek\ior a
period of 90 minutes per session of moderate th itensity exercise.

Further it is also noted that since there was nifitgnt effect on the body mass, the comparisothefpost test
scores of the experimental group with regard tobibey mass index showed significant differencesctviimdicate
that the morbid obese had a beneficial effect @& thaining program which corroborated the studiesed
by[23,9,29].

All these studies have resulted in the reductiorBbf of the training groups making it very clear ttheerobic
training combined with the resistance training andatic training will certainly be a factor in whidoss program
for the obese males.

The bio-chemical variable in which the tests weoaducted for the morbid obese were total cholektéigh
density lipoproteins, low density lipoproteinsgtyicerides and fasting blood glucose. It is periirte note here that
obesity is associated with an increased risk of temsity lipoproteins, triglycerides, glucose ietaince and a
decrease in high density lipoproteins. The lossbofly mass in obese subjects has shown to elevate th
concentration of HDL cholesterol and decrease ik tholesterol. The results of the study have shidvan all the
variables under the study did not yield any sigaifit difference between the post and pretest oéxiperimental
and control group except the LDL cholesterol. Threning group has shown significant decrease in Llibé&
cholesterol which is in line with the earlier stesliof [4,1,2,28,11,5,26]. The decrease in LDL goad sign as the
evidence suggests that low LDL levels are of athgalature. The total cholesterol, HDL, triglycetdand fasting
blood glucose did not show any significant effegtthe training group even though the training wésrery
intensive nature of five days per week, for 90 resiper session for twelve weeks. The influencefregularity
in training might have had made the differencehasaverage attendance of the training group waseddions out
of 60. This apart one of the main causative fattarot yielding any change in the bio-chemical &blés between
the groups and within the groups may be that &l sbbjects had a normal range of values in thechémical
variables at the commencement of the training palto

Another feature of this study was that the protatidinot restrict the consumption of daily nutntidMany studies
have combined aerobic training and diet controltfigr weight loss program. The present study didnmmitor the
diet as it was to find out how the weight loss b@naccomplished without the influence of diet. Tesults have
indicated that there was not much significant cleainghe bio-chemical variables with training only.

Studies on the morbid obese whose BMI was 40 arme @@ rare as not a single study used BMI >40 kerfind
out the effect of the combined aerobic and resigtamnaining on the physical characteristics anddbiemical
variables on such a strata and that too trainirth @ minutes per session, five days a week fowé&@ks without
diet restrictions. Apart from the reasons quotediezafor the insignificant result, there is a pibdgty that the
number of subjects in the experimental group beiegy low might have influenced the result. The gtud
commenced with around 30 morbid obese subjectshénetxperimental and control group. It continuedhwit
satisfaction till the middle of the period of theogram. But later due the heavy load of trainingréhwere musculo-
skeletal injuries which adversely affected the ltatamber of subjects in the experimental group. iFiperies were
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so intense that they had to discontinue the trgiprogram and the recovery took a very long peritof such
subjects were not considered for the post test tiftecompletion of the program.

Hence, the scheduling of the program for such amuaf obese males should be taken care. The piatboald not
stress the joints of the subjects specially theeloextremities to much as the knees feel the fathe weight and
lead to musculo skeletal problems. Although theilteshad some beneficial effect, the present sty thrown
some light on monitoring of the program intelliggnt

CONCLUSION

It was concluded that there was significant diffee in the body mass and body mass index of thergwpntal

group when the post test was compared to the prétegms also observed that there were no sigaifichanges in
all the bio-chemical variables of experimental aodtrol group. Further it was found that the LDLsahe only

bio-chemical variable that showed the significaiffedence in the experimental group. The major ¢usion of the

study was the scheduling of the program for modiidse which has to be monitored intelligently &ddng up the
weight loss program.
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