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Abstract

Type 2 diabetes has become a great source of eoticgpvernments, individuals and
health care givers all over the world because kérious long-term complications,
such as blindness, kidney disease, heart diseaske,slimb amputation and reduced
life expectancy. Therefore, this study sets outnt@stigate the impact of physical
activity in glycaemic control of Type 2 diabeticudts amongst the Maltese population.
Well structured questionnaires were administerecadmindred and twenty patients
who were regularly attending the Diabetes ClinicSta Luke’s Hospital, aged 30 to 44
years. They were informed that the questionnaire® wesigned for people with Type
2 diabetes. Only hundred patients responded aeddattl the first meeting prior to the
exercise programme. These patients were randomdjgreesl into control and
intervention groups using random sampling techni@aa collected from respondents
were analyzed, put into Tables and were subjectettscriptive statistics and analysis
of variance (ANOVA). Results obtained showed thatr¢ were significant differences
in HbAlc (p<0.005) and weight (p=0.001). The In&artion group HbAlc values and
weight were significantly reduced (p<0.005) whempared with the control group,
suggesting that exercise has an impact on the ajlyicacontrol of Type 2 diabetes
mellitus. This further reinforces the importanceeaercise of any intensity on these
two parameters. The difference in cholesterol was significant but improved
remarkably (p=0.008) which indicated that the défece is not big in magnitude. The
improvement on glycaemic control correlated strgngith consistence in exercise
programme (r = 0.333) The recommendation that exercise training candeel as a
therapeutic means to lower blood glucose level3yipe 2 diabetes mellitus stems
primarily from the fact that exercise has pronodheffects upon the metabolism of
glucose. Further studies are recommended to etecidlaw the metabolic effect of
physical activity and Type 2 diabetes are modulateduration of diabetes and
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intensity of exercise on the glycaemic control dipld management of Type 2 diabetes. Recently epidemiadb

profile. evidence has emerged that demonstrates that lodioear
respiratory fitness and physical inactivity aredpdndent
1. Introduction predictors of all-cause mortality in men with Ty

diabetes (Wei et al, 2000). Schranz et al (1997)
Type 2 diabetes is a chronic condition affectinghbo acknowledged the important role of physical acyivaind
young and old. Prevalence of Type 2 diabetes lygsdrin  exercise in the management of Type 2 diabeted atagjes
the last 30 years, and estimates show that therafout of treatment. Exercise should be undertaken wighgbals
180 million people with diabetes in the world (HbBal of improving glycaemic control, increasing insulin
Canada, 2002). The World Health Organisation egéma sensitivity, and reducing the risk of cardiovascul&sease
that by the year 2025 there will be 300 million powith  (Meltzer et al 1998). It has a pronounced effectoinstrate
the disease worldwide (WHO, 2000). utilisation, and muscle glucose uptake can incrégsgp to
Type 2 diabetes is steadily increasing in Malta20- fold during exercise (Eriksson, 1999). Sevatadies
(Department of Health Information, 2001). Thehave evaluated the effect of exercise on insulirsitigity
Government has recognized it as a public healtiblpro and glycaemic control in patients with Type 2 diglse
and has been doing her best to alleviate the prablef mellitus. The results obtained have been highly
diabetes mellitus since early 1980. However, ma@eds to heterogenous regarding the effect of exercise aalim
be done to reduce the onset of this disease anininén sensitivity and glycaemic control. Eriksson (1998ygests
the complications. Statistics from the World Healththat only in certain subgroups of patients with dyp
Organisation (2000) suggests that about 30,000lpéave diabetes mellitus especially those less than 55syafaage,
diabetes in Malta, and estimates that about 50#ple treated through diet and have fairly good metabaictrol,
will have diabetes by the year 2025. The impadtiabetes does exercise seem to be beneficial with regard to
is not only felt in Malta. It has estimated thatif@ut of ten  improvement in glycaemic control.
persons with diabetes will develop serious longater In the early stages of Type 2 diabetes, blood gleco
complications, such as blindness, kidney diseasarth levels can often be controlled with changes in diat
disease, stroke, limb amputation and reduced lifphysical activity along with sulfonylureas. Unfanately,
expectancy (American Diabetes Association, 2001p-cell dysfunction that leads to impaired insulicrggion is
Therefore, it can be inferred that Maltese adulithw progressive, and eventually patients will requitecatment
diabetes are twice as likely to die prematurelynpared to strategy that includes insulin, either alone orhwiral
persons without diabetes. In addition, Health Can@®02) agents and exercise (Wright et al, 2002). Althoubére is
argues that life expectancy for people with Typdighetes no cure for diabetes, two large controlled studide
may be shortened by 5 to 10 years. Diabetes Control and Complications Trial DCCT (193
The financial burden on the Maltese health car¢éesys and the UK Prospective Diabetes Study (UKPDS) dited
of diabetes and its complications is enormous. &tizbis a Stratton et al (2000) have pointed to the imporané
costly disease and so are the hidden costs sutdsa®f intensive blood glucose control in reducing itsoassted
productivity from sickness, disability and prematateath. morbidity. The Japanese Kumanoto study also foulnad t
The complications can limit life, quality of lifeend do intensive glycaemic control reduced the risk fdinapathy,
inflict an incredible burden on national healthcaystem. nephropathy, and neuropathy in patients with Type 2
It is estimated that a person with diabetes incneslical diabetes (Ohkubo et al, 1995).
costs that are two or three times higher thandhatperson Moderate intensity exercise stimulates the searetib
without disease. glucagon, which acts in tandem with decreasing limsu
Pharmaceutical therapy aimed at tightly controllingevels to increase hepatic glucose output and biacbse
blood glucose levels is considered a cost-effectivategy levels during moderate exercise is impaired withperny2
that can reduce complications, improve qualityifef, land diabetes compared with non-diabetics (Jenkins, €t98).
may potentially improve longevity in people withpgy2 In Malta, most individuals with diabetes aged 30&4
diabetes (Ohkubo et al, 1995, UK Prospective Dibet overweight (Shranz et al, 1997). Modest weight kalssut
Study Group 1998a). Controlling blood pressure ugto 10% in individuals with Type 2 diabetes can improve
pharmaceutical means reduces the risk of macroulaasc glycaemic control, insulin sensitivity and lipid gfites
diseases, including myocardial infarction, suddeyatd, (Bosello et al, 1997).
stroke, and peripheral vascular disease (UK Prasgec  There has not been a research of this kind, notesent,
Diabetes Study Group, 1998b). On the contrary, norin the Maltese Islands. Therefore, comparison of
pharmaceutical interventions for Type 2 diabeted ttan differences and similarities of previous studies swa
produce similar effects on glycaemia and hypertansor impossible at this time. The interest to carry ahis
at least enhance the pharmaceutical interventiom aresearch stems from the fact that there are aflpeople
urgently needed. with diabetes complications in our society and ifedent
Exercise has long been considered a cornerstotieein wards at St. Luke’s hospital. Complications asestatbove
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and its incapacitating effects on the individuad dne final cholesterol. Results were then recorded on a daé®ts
burden it exerts on the nation’s economy were amred. designed for the study. Their body weight was meaksto the
This drew the researcher’s attention to this areatuwdy. nearest 0.1kg. Blood pressure was measured usimguive
The overall aim of this study therefore was to ex@m and electronic sphygmomanometers. Readings weea tak
whether physical activity stimulates a generalisedhe same person.

improvement in glycaemic control in patients withp€ 2 The exercise programme was designed to be helé thre
diabetes mellitus and to evaluate the actual diffies or times a week, that is, Mondays and Wednesdays eat th
obstacles encountered by patients who may not raemti Marsa Sports Complex and Fridays at the Razzett tal

with physical activity among Maltese population. Hbiberija Sports Complex, M'Scala. The Razzett tal-
Hbiberija provided us with an instructor who coathss in
2. Materials and Methods different types of aerobic exercises including agaeobics

and handling of light weights in a very conducive

Hundred and twenty patients regularly attending thenvironment. The research participants were aHueiastic
Diabetes Clinic, St. Luke's Hospital, and aged 8044 to lose weight and to bring their blood glucoseelswnder
years received letters, explaining to them the @ser control. At the Marsa Sports Complex, the subjedt®
programme designed for people with Type 2 diabates felt comfortable to jog did so. The others walkeiskly.
requesting their participation. Only hundred pasen Those in the intervention group were advised tosatin
responded and attended the first meeting prior ® t their GPs prior to starting the exercise programmeule
exercise programme. These patients were randombut any possible problems that could hinder theamfr
assigned into control and intervention groups. participating effectively in the exercise programme

Prior to the commencement of the exercise programmindividuals with evidence of ischaemic heart discas
permission was obtained from the Director of Diabet other disease processes where exercise was calitetiad
Clinic to access the medical records of these mpigtie were excluded from the study. The subjects exeatcfee
Subsequent to this, permission was also obtairmd the 30-40 minutes at the beginning. After one monththef
University of Malta Ethics Committee before dispaitg exercise programme, most of them were exercising®0
letters to individual patients requesting theimfiat consent minutes according to individual strength.
which involved signing the letter suggesting apptcand

returning it in self-addressed envelopes. 2.3. Protocol of Exercise Programme

Subjects participating in the exercise programmeewe
evaluated for physical fithess by their GPs. Theyenalso
Eligibility criteria included age between 30 andybrs advised to visit a podologist at their respectiveakh
because Type 2 diabetes mellitus commonly begios fr Centres to rule out any possible neuropathy. Tliredhe
when one is 30 years, although there have beerpgane exercise programme commenced. Physical activity was
where the disease has started much earlier. Thtyighis  regularly monitored by daily exercise records desdfor
study considered including those who are 30 yedtl w the study. Another diary was also designed to keeprds
Type 2 diabetes. of the type of exercise they did at their own tim&he
Absence of serious debilitating diabetic sequelag e exercise programme itself included jogging, briskking,
blindness, marked neuropathy, or incapacitatingalr@am  aerobic exercises such as dancing, manipulatirfgrelift
cardiovascular problems. weights, swimming, biking on a stationary bike and
Type 2 diabetes mellitus diagnosed more than ome yeclimbing stairs. Exercise groups and family suppeere
before this study, and registered at Diabetes €li§t strongly encouraged and family members or frienésew
Luke’s hospital, residing in the southern part cdltd for also allowed to participate, but were not includedthe
easy access to the two exercise programmes boidiesit study.
in the south of Malta. Also aerobic exercises were performed under sugiervi
Individuals who did not meet the eligibility critar or of an experienced physical therapist once weeklyhat
suffered from other major chronic disease in additto Razzett tal-Hbiberija and patients were encouraged

2.1. Criteria for Inclusion

Type 2 diabetes mellitus were excluded from thdystu exercise on their own outside our normal three dasis
. week exercise schedules and record the type otisgrein
2.2. Study Design a log-book provided for them. The control group

All participants were assessed during their firisit vto maintained their usual level of activity throughdiw study.

estabhsh_ their b.asellne parameters. Informguos grzﬂiected 2.4. Intervention Group

on a variety of issues such as demographic daightvaend

blood pressure. Each subject was given investigdtoms Among a random sample of fifty diabetics identifiieal
and asked to attend the Diabetes Clinic at St. kuHtespital the study as having type 2 diabetes, thirty-fourvega
to submit blood samples for the estimation of HbA&wels, permission to join the exercise programme and Hfairt
triglycrides, HDL-cholesterol, LDL cholesterol antbtal medical records to be reviewed while participatorgthe
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exercise programme. The intervention group wassasse using an analysis of variance (ANOVA) on variables
before the commencement of the exercise prograrbme, measured after the exercise programme. Control and
taking their baseline measurements. Subsequeinitervention group were determined by a two-wayeetpd
measurements were taken on two separate occasimes t measure of ANOVA on variables measured during the
months apart. The blood glucose levels were magttor exercise  programmes. The  differences  between
three times a week before each exercise sessidnthét measurements obtained pre- and post training pedriod
Glucotrend 2 glucometer and together with the blooéach group were compared using the students'tAdsizel
pressure using a sphygmomanometer supplied to us bfp < 0.005 was selected to indicate significafferences
Roche Pharmaceutical Company, Germany and Vivianisetween mean values. Using descriptive statisties;way
Commercial, Malta, respectively. At the end of éxercise ANOVA was used to analyse questionnaire data among
programme each subject in the intervention grogfuding  intervention group.

those who dropped out at the end of the exercise

programme were given questionnaires to fill. Thecttre 3. Results

of these questions was mainly based on their hbalibfs

regarding what are the sources of hinderances a3i1. Demographic Variables

improvement of their diabetes condition. ) ) )
Analysis of the demographic data revealed the fotig:

2.5. Control Group subjects ranged in age from 30 to 44 years witlearmage
) ) ] of males 40.3 years and females with a mean a@b.6f

Among the fifty patients in the control group WhOyears The average length of time since diagnosis o
consented to be assessed every three months, eithee  jispetes was 3.1 years, with a range of 1.0 to $6eDs.
comfort of their own home or at the Diabetes Clinicthe number of males who participated in the intetios
twenty-three declined while twenty-seven agreedb® 44, was fifteen and the number of females wasteen.
followed up. The control group was matched for agel  Njneteen subjects (55.9%) were managing their disbe
duration of diabetes with the intervention groughet start ,ih  oral hypoglycaemics such as metformin,
of the study. glibenclaimides and exercise.

2.6. Parameters Measured and Code Names 3.2. Glycaemic Control and Exercise

Parameters, such as the glycosylated haemoglobinthe eyercise protocol consisted of a seven month
(HbAlc), weight, cholesterol, low density lipoprite g hervised period except during the middle month of
cholesterol (LDL-C), high density lipoprotein chslerol  gentember. Exercise was performed three times pekw
(HDL-C), triglycerides, and blood pressure (Bp),r&e anq collection of data was continuous throughoerptériod
monitored every three months during the exercisgs eyercise. The Intervention group participated tie
programme. Blood pressure, random blood glucosé3RB gyercise programme while the Control Group did not.
and weight were checked every week to encouraggqyever, the Control group was also monitored everge
Improvements in exercise. months like those in the Intervention group até¢hneonths

The measurements were recorded for three consecutiyiiaqal.
periods from baseline, designated as, for example, b ing analysis of the parameters the mean diffegen
“HbA1c1” or “weightl”. The period between the mosif ¢ the Hpalc at baseline between the Control and
May and Jffly was designated as, for example, “HIBALC |htervention group was not statistically significant
or “weight2” as the case may be, and finally fromgst o 5qejine, there was no significant difference betwehe
November as, for example, *HbA1c3" or “weight3".18t ool and Intervention groups in all the paramste
parameters are written in this format for the sakelarity, 1 a5sured except the HDL which was significantlyhhig
for example, cholesterol (chdl low density lipoprotein p=0.003. HbALc level with p=0.061, weight with peoL,
(LDL.), high density lipoprotein (HDM), triglyceridesl, 41 cholesterol with p=0.59, triglycerides witF(p671,
systolicl and diastolicl, etc. In the same mannef, density lipoprotein (LDL) with p=0.022 and high
measurements taken at the end of July would bgensity lipoprotein (HDL) with p=0.003. The abselut
represented as, for example HbAIChol2, HDL2, LDL,  change of HbALc with the Intervention group wasastrat
Trigly, and weight = Finally, measurements taken at the,,. yith the Control at baseline. The mean of the
end of November are likewise p.ut in this form: HRAL | iervention group was 8.97 and the Control grousw
Chok, HDL;, LDLs, Triglys and weighy 9.88 with mean difference of 0.91 and p=0.061. sThi
2.7. Statistical Methods suggests that there was no significant differengtyve_en

the two groups before the exercise programme whated.

Sample t-tests were used to compare two independentAt the end of July, the participants underwent fabary
groups such as cholesterol, weight and HbAlc, UBDLs investigations to establish their glycosylated haglwbin
and triglycerides of the intervention and controbups. level and their lipid profile and blood pressutige results
The homogeneity of the experimental group was desteshowed remarkable improvements in total cholestever
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the three month period of exercise with a mearedifice P=0.001, total cholesterol at the end of Novembes w
(MD) of 4.72 (p=0.030). There was a significantfelitnce MD=0.89 and P=0.008, although it was not statifliica
between HbAlc of intervention group and that of thesignificant but it showed a strong relationship westn
control group with a mean difference (MD) of 8.38 ( exercise and cholesterol reduction.
<0.001). Weight was significantly reduced with MB£3 The triglycerides show a slight decrease between th
and (p =0.003). The difference in HDL cholesteralswmnot months of August and November when compared wigh th
significant at 0.005 MD= -0.18 however, there was atriglycerides of the month of July. Triglyceride iD=0.08
increase which indicated an improvement (p=0.020and P=0.765. The LDL cholesterol also increasednfro
Triglycerides and LDL cholesterol were not alsangéigant ~ August to November period with MD=0.60 and P=0.017.
with  MD=0.05 (p =0.852) and MD=0.49 (p =0.046 This difference is not statistically significantpwever, it
respectively). suggests that lack of exercise would increase LDL

The significant differences indicated in the HbAdmd cholesterol. The HDL cholesterol was significarityy at
weight emphasize the importance of exercise irctimrol  baseline between the Control and Intervention grang
of glycaemia and weight. During this supervisedreise made a gradual increase from baseline to the enitheof
period, the means of different parameters in theeven month period of exercise in the interventiooup.
Intervention group were gradually decreasing. Ao This increase in HDL of the participants, accordinghe
decrease was noticed in the means of the Contmlpgr finding of Framingham Heart Study (Daniel et al,03p
parameters like the HbAlc and LDL cholesterol while may imply that there was a significant coronaryk ris
other parameters slightly increased as shown ifkeThb reduction in this group.

Considering the HbAlc of both groups, it shows that

Table 1. The mean difference of parameters between Intervention and while the mean of HbAlc of the Control group inced,
Control Groups the mean of the Intervention group decreased. Thasa

Basdline May to July August to steady increase in the HbAlc of the Control group
November throughout the seven month period of the exercise
LA ) programme. This unexpected increase is hard topirge
Control/mean 9.88 9.86 10.27 - . .
Intervention/mean  8.97 8.33 811 but it may suggest that lack of exercise in thet@bmgroup
Mean difference  0.91 152 217 might have led to continuous deterioration in gbmic
p-value .061 .001 .000 control of this group. According to the results whoin
Weight Table 1, from the months of May to July, progressiv
L 93.47 92.74 93.52 improvements were noticed throughout the parameters
Intervention/mean  88.29 84.62 85.97 L
Mean difference  5.17 8.13 755 those that were significant and those that were hatould
p-value 019 003 001 be that the zeal for exercise was high in partitipat first
Cholesterol and they were motivated to embrace exercise anacpa
Control/mean 5.41 5.47 5.59 to alleviating hyperglycaemia and possibly, delag onset
Intervention/mean  4.73 4.72 4.71 of any diabetic complication. It was conducted urateck
Mean difference 0.68 0.75 0.89 .. .
p-value 0.59 030 008 supervision, which also ensured encouragement and
Triglycerides compliance to the exercise time table.
Control/mean 1.87 1.96 2.00 An exercise of this intensity (that is between 3dutes
Intervention/mean  1.99 191 1.92 to 60 minutes) improved the parameters in the Vetation
MEEmeliaEnes <002 002 o group, suggesting that the exercise intensity wiéficent,
p-value .671 .852 .765 . .
LDL at least to a certain degree. In this study, thees
Control/mean 3.57 3.45 3.58 deterioration in glycaemic control in the Contralogp
Intervention/mean  2.94 2.95 2.98 despite changes in HbAlc in the Intervention group,
Mean difference  0.62 0.49 0.60 suggesting a positive effect of exercise training i
E‘éi’“e AL L9 AL protecting against deterioration in glycaemic cohtr
Control/mean 116 121 1.29 Improvements in total cholesterol, weight, HDL-asikrol
Intervention/mean  1.39 1.39 141 and triglycerides levels after the first three nensupport
Mean difference  -0.23 -0.18 -0.12 the efficacy of supervised exercise programme ipeTg
p-value :003 020 :203 diabetes mellitus treatment regimens.

The reading of the parameters of Intervention gratp Studies such as (Barnard et al, 1994,) have s

2 = " combination of diet and exercise helps at improving
:jheecrzgieOInNHoginearnzhsvvgis r:?a\l/tvr:(re]iriovr;asarae dSI\?\;Ttﬂrf]ICth lycaemic control. However, the present study dat n
9 . P . Include dietary intervention as a means of encaogag
Control group. There was a progressive decreasbeise

) . weight loss or improving glycaemic control. Pagnts
parameters at the end of November and it was signif g P g dy d

. i . ecided at their own discretion whether to increase
HbAlc with MD=8.11 and P<0.005, weight mcreasedd . :
slightly from the previous reading with MD=7.55 anddecrease the amount of food they eat. This maain tpe

attributed to the gradual increase in the overathmeters
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during the second phase of the exercise programnmighest attendances recorded were 82 sessions ey on
(August to November). Yet, there were significantperson, followed by 81 sessions by another per§on.
differences in HbAlc (p<0.005) and weight (p=0.001)sessions were attended by two persons. The research
This further reinforces the importance of exeraideany cannot truly confirm these figures given that therere
intensity in these two parameters. The differemae interruptions during the month of September and rwite
cholesterol was not significant but the improvemesats was declared that people remain indoors, some ef th
remarkable (p= 0.008) which indicated that theeddhce is subjects might have marked them present in theblmmk
not big in magnitude. given to them. The lowest attendances recorded were
The improvement in glycaemic control correlatedsubjects attending 46 and 48 sessions, which weresa
strongly with consistence in exercise programmelasvn  half of the exercise sessions.
in Graph 2 (r = 0.338) The recommendation that exercise Subjects from various age groups were involvedhi t
training can be used as a therapeutic means ta lolwed exercise. The number of attendances was not affduye
glucose levels in Type 2 diabetes mellitus stenimanily  age, as shown in the graph. There is no trend sdtes
from the fact that exercise has pronounced effggts the graph. There were as many older people as there wer
metabolism of glucose. younger people who attended.
This study demonstrates the potential feasibiliyd a

effectiveness of a supervised exercise programgezdeng
body weight, blood pressure and total cholestediiction o e
and improvement in glycaemic control. 80 o o o
Table 2. Blood Pressure measurements over seven months period of the o @ °
exercise programme S
&} 2
L ower Mean Upper Confidence 70 @ o & e ¢
Bound Bound Interval & 0\
SystoliG ~ 120.3 1219 1239 121.9+1.9 s °
Diastolic ~ 84.6 87.4 90.3 87.4+2.8 z o o o
Systolic 1415 1479  154.2 1479+ 6.4 o
Diastolic  81.8 84.9 87.9 84.9+3.0 o o
Systolic ~ 145.2 151.8 1584 151.8 + 6.6 ° o
Diastolic  86.6 86.6 89.6 86.6 + 3.0 o
Table 2 represents the mean of blood pressure theer *07 o o ¢ o
seven months period of the intervention group. dgddine, o
the systolic blood pressure lower bound was 12078,
the mean systolic blood pressure was 121.9 mmHg, th w o o@m oM ® om0 4 4
Age

upper bound was 123.9 mmHg, and the confidencevaite
was 121.9 + 1.9. The diastolic blood pressure lov@mmd
was 84.6 mmHg, the mean diastolic blood pressure wa
87.4 mmHg, the upper bound 90.3 mmHg and the
confidence interval was 87.4 + 2.8 mmHg. When these
figures were compared with the readings of bloogsgpure
taken after three months of exercise as shown bteTa
The systolic blood pressure seemed to increaset1odQ
mmHg while the diastolic blood pressure decreased t
81.82 mmHg. The differences in mean between the twc
types of blood pressure were huge. The mean cfytsielic
pressure was 147.85 mmHg while the diastolic blood
pressure was 84.85 mmHg. During the third measunesme
of blood pressure at the end of November, an iserees
noticed in both systolic and diastolic pressurdg 3ystolic
blood pressure increased to 145.22 mmHg and diastol
blood pressure became 86.58 mmHg. The same reasc
which affected other parameters could also possikpjain
this increase.

3.3. Analysis of Attendance Records

The period of exercise lasted for seven months.tdtst
duration of the exercise programme was of 84 sassithe

attendance

Graph 1. Relationship between Attendance and Age (r = 0.484)

a0 4 =] =]

70

B0

a0 4

o]
Q
Q

o

T T T
0.00 050 100 150 2.00 250
Reduction in HbA1c

Graph 2. Relationship between Attendance and HbA1c (r = 0.333).
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The impact of attendance on other parameters ssich a The graph of LDL over the 7 months period showeat th
Hbalc, weight and cholesterol suggests that theertittr there was a decrease after three months of exdtdide?)
subjects attended the exercise training programtine, and an increase again during the next three months
more there was an improvement in glycaemic conffol. commencing from August to November (LDL3).
example, this is a graph of HbAlc and attendande T
differences between HbAlcl — HbA1c2 were collected
plotted against attendance. From the graph, it ban
inferred that the more exercise the subjects atinthe
more there was a reduction in HbAlc level.

Similarily, when the differences in weight (weightl
weight2) were obtained and plotted against attecelait 29
was also seen that the more exercise the subjeste w
involved in, the more the decrease in weight.

324

Mean

320+

o]
o
Q
80 [+ o 318
[+]
Q
o}
(=]
o T T T
o o IR} LbL2 LDL3
70— (o) G . _— . .
° 9 Graph 5. Comparison of LDL from the beginning of Exercisein May to the
g 2 end of November
g
Q
E [¢] [+]
B0 o]
&
Q e} a0 - ) @ <
o}
[¢]
50— o
[+} 704
o <
2
£
5
T T T T T T T ]
-1.00 0.00 1.0 2.00 300 400 5.00

60—
Reduction in weight

Graph 3. Relationship between Attendance and Reduction in weight (r
=0.389)

50 <

. . el [+
The difference in the graph of cholesteroll - cht@mI2 o
showed also that increase in exercise through aegul . ‘ . . : .
. . . 40 6.0 8.0 10.0 120 14.0
attendance also result in decrease in cholestevel.| This HbATc3

correlation is significant at the 0.05 level. Graph 6. Relationship between attendance and HbAlc from May to

November

Y

These graphs show the impact of maintaining exercis
regimens in the control of HbAlc, weight and other
parameters in the improvement of glycaemia andatému
in weight. The findings from these results would be
discussed in the next chapter. Besides, as caoaldeln
from the graphs subjects who were older had ineréas
weight and HbAlc, it could mean that older subjeaight
have had relatively greater defects in beta cell
responsiveness to physical activity and also dserea
metabolic rate in weight reduction.

The graph shows that as the attendance incredses, t
HbA1c level over the seven months period also dsare

o @
o]
o]
o
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Graph 4. Relationship between Attendance and Reduction in Cholesterol
(r = 0.425)
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suggest that a reduction in HbAlc of this magnitisle

44 Q o o o o Qo . . . e
o o ® oo oo o clinically significant. _ .
ol o oo The exercise programme was well supervised duhieg t
o first three months and each subject completedaat forty

six out of a total of eighty four sessions of tiraqn The
improvement in HbAlc, weight and lipid profile was
greatest for subjects who participated more inekercise
programme as indicated by attendance records, lzmé t
was a significant correlation between improvememt i
HbAlc, lipid profiles and regular exercise in thestfthree
months. The greater the number of times attended fo

40|

38+

Age

36

] eee ¢ exercise the more there was improved HbAlc, weliggps
e and lipid profile. According to DeFronzo et al (B)8nd

. ¢ ° Wahren (1979), they believe that a more likely arption
¢ for the effects of training on HbAlc and lipid pitefarises
0 D from a consideration of the changes in pattern u#l f
500 a0 1000 1200 00 utilization that occur during exercise in diabesighjects.

Weight2 Vramic & Berger (1979) argue that in the presentcow

Graph 7. Relationship between age and weight plasma insulin concentrations, as exercise intgnsit

_ _ _ increases, oxidation of muscle glycogen increased a
This graph shows that subjects who are older inf@ge plasma glucose becomes more important in energghsup

also more weight. when compared with fat (Saltin and Karlsson 1971iis
acutely favouring glucose utilization in the Typsubjects.

4. Discussion Piehl (1974) asserts that prolonged improvemenulsho
also occur between exercise bouts, since musctogén

4.1. Limitations of the Study stores used during exercise must be replenishenh fro

plasma glucose over the next 24-48 hours. Therefbome
weekly lowering of plasma glucose by acute exeraisg
have resulted in the observed improvements in HbAlc
Fhese changes in turn may have resulted in the

This study of impact of physical activity on the
glycaemic control of Type 2 diabetic adults amohg t
Maltese population should have involved selecting

natloqally representative sample ”O”.‘ the age gioup improvement in glycaemic control observed during ¢imd
question. This would have meant using national etied o
of training in November.

register as a sampling frame, and using a CompUterReIative to this, Kelly & Goodpaster (2001) contéhdlt
generated list of random numbers to select a random

) : patients with Type 2 diabetes mellitus, followingrabic
sample. The sample size would ideally have bersgeta . e X
. o . ; exercise has a modest positive impact on glycaennitrol.
Due to the time limits of this research project ahé . . . L
o i . . They point out that the impact of exercise trainimgblood
limitations in terms of human and material resosyagis

. . sugar, weight and lipids may be relatively smaluyt b
method was not considered feasible. generally positive. Contrary to this, James et1&I8d) in

4.2. Impact of Exercise on Glycaemic their previous study demonstrated that moderateciesee
Control as Indicated by HbA1c training of middle-aged patients with Type 2 diaset
mellitus subjects over 14-34 weeks did not imprtasting
In this study, subjects in the Intervention grouphw plasma glucose levels or oral glucose tolerance.
Type 2 diabetes mellitus benefited from an exert&iaing During the months of August to November the de@eas
programme of moderate intensity. The zeal for égerwas jn HbAlc was not accompanied by loss in weight.
high during this period. There were remarkable geann  Normand et al (2001) in their previous study fotinat the
parameters as observed in Table 1. These changesett differences in HbAlc found between the exerciseugro
despite the finding that there was not a corresipond and control group after treatment, were not medidig
improvement at the end of November when the finaiifferences in weight loss, exercise intensity @ereise
measurements were made. During the period of Mayly  volume. They contend that exercise does not neeetitace
the Intervention group HbAlc values and weight wergody weight to have a beneficial impact on glycaemi
significantly reduced (p<0.005) in the Interventigroup  control. Exercise training decreases hepatic andchau
when compared with the control group, suggestingf thinsulin resistance and increases glucose dispbeaiigh a
exercise has an impact in the glycaemic controlygfe 2 nhumber of mechanisms that would not necessarily be
diabetes mellitus. These findings agree with thobéhe associated with body weight changes (ibid). The
American Diabetes Association (1997), the Americamhechanisms were extensively reviewed by Ivy etLapg)
College of Sports Medicine (ACSM) (1997), Ronneméa and include increased post receptor insulin siggalDela
al (1986), and Schneider et al. (1984). Normaral.§2001) et al 1993), increased glucose transporter proteid
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messenger RNA (Dela et al, 1994), increased agtivit

glycogen synathase (Ebeling et al, 1993), and heask
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exercise, (age = 44, attendance sessions = 62aXing
adherence to a prescribed exercise regimen mdieudif

(Coggan et al, 1993), decreased release and iectea®idditionally, the older individuals may have lesscisl
clearance of free fatty acids (lvy et al, 1999 réased support as identified by Quakenbush et al (1998) thay

muscle glucose delivery due to increased musclélagp

need additional support and encouragement to assnche

density (Coggan et al, 1993) and changes in musct®ntinue their daily self- management responsybiit this

composition  favouring
(Andersson et al, 1998).

increased glucose

disposalisease process.

It is noteworthy that older Meltmen
and women facing progression of the disease, withou

In addition, Vanninen et al (1992) advocate tha threcurrent reinforcement of the value of exercisthiwithe

beneficial

effects of exercise programmes are oftetreatment of diabetes, may perceive less benefiahre in

underestimated because changes in body weight roay rihe role of exercise in the long term. Another &ddal

necessarily reflect improvements in body compositim

variable that may confound the results is the diffiee in

the present study, the intervention group produced pharmacological treatment plan. For instance, sofrthe

statistically significant reduction in body weiglitom

subjects were receiving oral hypoglycaemic agents,

August to November but there was a reduction in HbA cholesterol lowering drugs and anti-hypertensives.

This supports the findings of Normand et al (20@rgxel

et al (1972) and Bogardus et al (1984) that exerdses 5. Conclusion

not need to reduce body weight to have a benefitiphct
on glycaemic control. However, there are othersjibs
explanations for this lack of change in weight.sEirthe
exercise training from August to September was
relatively short duration due to the interruptiop §torm

Although the individual trials on the effects ofeggise
in patients with Type 2 diabetes have had partially
ofonflicting results, the current study suggests ehercise
training reduces HbAlc by a degree that would heeeted

when compared with May to July. Second, exercisto reduce the risk of diabetic complications sigaifitly.
participants might have reduced their weekly phaisic The studies reviewed for this research did not find

activities during this break, since they were umsuised,
partially counterbalancing the increased expenglitof

significantly greater weight loss in the Interventigroup
compared with the Control group. This literature

energy from the exercise programme. Third, Intetie@n corresponds to the findings of the present studyénthird
group subjects might have increased their foodkeita phase of measurement. Therefore, exercise should be

during the break period. This increase was noticedll

viewed as beneficial on its own, not merely asanae to

parameters across these months except the HbAlc amdight loss especially where dietary interventien niot
HDL. The increase in HDL during this period may beinvolved. This is because exercise increases tleFggn

considered as positive.

expenditure, which, when combined with diet cardléa

Table 3 is showing number of attendances achieyed lbody weight loss and decreased body fat contertur&u

different age group ranging from 30 years to 44yea

Table 3. Number of attendances achieved by different age group

Age N Attendance Sd. Deviation
30 6 69.00 7.849
31 4 64.50 8.185
32 1 82.00 .

34 2 62.00 5.657
35 2 62.00 19.799
36 2 74.50 7.778
37 1 68.00

38 1 80.00 .

39 2 55.50 9.192
40 1 70.00

41 1 56.00

42 1 62.00 .

43 5 69.80 11.987
44 5 62.20 15.818
Total 34 66.41 10.832

Confounding variables that may contribute to th
statistical differences on the subsets of benafits barriers

to exercise may be identified within the demograptata.

research could include longer interventions withtdre
quantification of body composition changes. Normandl
(2001) suggest that more accurate measures of body
composition such as computed tomography, magnetic
resonance imaging or hydrostatic weighing would be
desirable in future studies to precisely measusngbs in
body composition. In the interim, the outcome a$ ttudy
adds support to the idea that exercise is a cdorersof
improving glycaemic control in Type 2 diabetes ritedl.
Exercise therapy is potentially effective as aruadj to
other modes of treatment in early Type 2 diabeteHitors.
Further studies are recommended to elucidate hav th
metabolic effect of physical activity and Type 2alktes
are modulated by duration of diabetes and intensity
exercise on the glycaemic control and lipid profileovati
et al (1984) point out that as far as Type 2 diebes
concerned regular exercise can be recommendedriasfpa
éiaily management. This should be done in additoand
not in replacement of diet and, if necessary, plbaoiogic
treatment. In conclusion, the results provide evigethat

It is feasible that the younger age group who Weréegularly performed exercise can be effective wdong

diagnosed 1-3 years seemed to be more keen toigxer

(age = 31, attendance sessions = 82) while ther @lde

Ooeripheral blood glucose sufficiently to improve Adlz in
Type 2 diabetic patients.

group, diagnosed more than ten years were less teen
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6. Recommendations for Practice

A strong, multi-sectoral committee should be settap

assume the overall responsibility for the planniagd

implementation of health education and health prtoomo

activities related to physical activity on peoplghaType 2
diabetes mellitus. This should include represeraatifrom
the health division and health promotion departmbsian-

recommended.

Qualitative research should be carried out to dater
the principal factors which are preventing Maltdspe 2
diabetic patients from engaging in active exerpisetices.

Future research on the effectiveness of exerciSgpe 2
diabetes mellitus should attempt to include assessrof
additional cardiovascular risk factors beyond messwf
glycaemic control and lipid profile measures.

Governmental  Organizations (NGO) and youth

organizations. The joint effort of these groups ldoesult Ref

in an effective and strong resolve to help peopté Wype eferences

2 diabetes mellitus. [1] Ainsworth BE, Haskell WL, Leon AS, Jacobs JR, Montoya

This committee should initiate a well-sustainedreise
programme campaign targeted at the general popnlafi
Type 2 diabetic people in the Maltese Islands amullsl
include the use of mass media and the participsitiohn
spouses, partners, friends and relatives. A passiitiative
could be to lobby for financial support from the
government to underpin this project.

(2]

This campaign might not only provide informatioroab 3l
the improvement of glycaemic control but also addrénhe
issue of people who are genetically predisposetiabetes [4]
and initiate a prevention programme for this group.

This prevention programme should start at earliages
to prevent or delay the onset of diabetes. (5]

This programme should ensure that while exercigbds
best option to delay the onset of Type 2 diabebese who
would be reluctant are made aware of the importaofce [6]
consistent exercise.

The exercise programme should also help people wir[l}]
Type 2 diabetes to increase their control over the
management of their disorder.

There should be a school-based programme to igentif
train and supervise a number of nursing studentst@ an

8
active role in the prevention strategy programnmepfmople 18]
who are genetically predisposed or who enjoy sedgnt
lifestyle. (9]

General practitioners should be given the appropria
support and training to be able to meet the expieat of
patients with Type 2 diabetes who perceive themnthas
preferred source of knowledge about the diseasditbmm
In particular they should be encouraged to cre@betes
friendly clinics supplied with diet and exercisdentated
information leaflets.

The Diabetes Clinic at St Luke’s Hospital should bdlll
strengthened, especially in terms of human ressusoeas
to make it more accessible for people with Typeabetes.
Such outreach should include establishing a databas
diabetic patients in the Maltese Island in the loung

(10]

(12]

7. Recommendations for Further [13]

Research

A larger scale and better funded research studghen [14]
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