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gone mineral density In type 2 diabetes mellitus determined by measuroemant
of body mass Index/handarip strength ratlo In n cross sectional study
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ARSTRACY

Pachpround Diatetne mefita (DU) ea et pubeiastal morbid ty #nd dea'h i mott prgans. Osteoporon s i e matabala bona diseasa
Tyre 7 DM i mrvancstad 15 prie noepels pad recuier weaknase (T7DM) However, revaasch on typa 2 d'ahatas and e irpact on oun

o R aeag™ e wpatee (HGS)

Methods The reecarch bvobnd 130 people pged 25-60. Tha It tha Quetelel index, HGS way mensured uaing A handrip
Gmamreier HGS man kg mnd ET 1 peconds were recorded, A bone sonometar measured DMO at tha [bia's distal and, Tha T-scors

#o0 Jacoee werr puad 10 examine The reautiy

Beau b dabeice. PAE complated with BMD and HGS max (P = 0032) BMD correlated weakly with HOS mat and ET, Non-diabatc
= e preater HGS whereat nond abetc females had highet HGS and ET (P «0.002). T2DM and non-diabatics had simiar MO,
Conclunion: In pur By, we noterd pupenor mutcular sirength among non-diabetes and no significant diffarenca ln BMD betwnan
dateicy and nondabeticn Bt incidence of peisoporosis was larper among diabetcs aibedt slatistically not significant

Meywords: Typa § Diabetes Mati s Rane Mineral Densty, Bady Mass Indox: Handgrip Strangth, Endurance lime

INTRODUCTION

Datries melius (DV) s 8 senious health issue in Palistan as well, DM
a%rch mont opan syniems, cauting significanl morbidty and death,
Omimaporoels 8 Fequent metabalc bone discase among the eldery.
Previoes reseach have consslently shown thal Type 1 diabeles
reaucrs bone mineral deshy (BAID). but Type 2 dabeles (T2DM) has
vaadle pfoomes, being lowered, mproved. or similar values 10
healhy cowroit oonssien! ovicomes may be attribulable to research
dergn EMD meamuing tochnigues. location, patienl selection, ond
comphcaton OCCUTENCE OF absence.

T7DU has been comected 1o musculosheletal syndrome musclo
weakaers Dabetcs have significantly reduced grip strength, Handgrip
srengmh predcss htwre Factres independently of BMO. It is an
ciyectwe exam f assessing lal and fracture risk. T2OM s
chaastesed by obesly and hypernsulnemia. However, research on
TZOM pnd b3 rmpact on BMD and HGS is sparse. Our study's main
g2al is 15 beer Laderstand the Eink between T2 DM, BMI, BMD, and
HGS Even wih nommal of increasing BMD, T2DM patients are more
prooe 1o Feplzy factres. Limiled evidence links DM 1o faster bone
ioss. Ape is B'so a risk factor for bone loss and osteoporosis, and DM Is
known 1 €5°upt bone mineral metabolsm. Our country underestimales
metatols bone Gsease owing 10 ignorance. Eardy delection of bone
st N dabetes indviduals may help aveld future fracture risk. T2DM
ras been connecied 10 musculdskeletal syndromo mustle weakness.
Datetcs have sgnfcanty reduced grip strength. Handgrip sirength
predcts futore fractures independently of BMD. It is an objective exam
for essessing ol end fracture risi . T2DM Is characterised by obesity
279 hyperinsulnemia. Earlier research linked BMI 1o BMD.

However, research on T2DM and its Impact on BMD and HGS Is

HGS was measured with @ handgrip dynamometer. HGS s Ihe
maximum lorce of nl fingar flexion. Participants wero sitting wAih (Rair
clbows by their sides, flexed at right angles, and thelr wrists neutral,
with support below he dynamometer. In this position, tha participant
must fully compress tho HGS dynamameter, Tha amount of static force
thal the hand con compress/squeezo around @ dynamometer
measures HGS. Toke tha mean of Ihreo grip strength lests, Endurance
lime (ET) Is defined o8 Ihe Uime laken o reach 70% of T max In
seconds,

Tha Sunlight MiniOmnITM bona sonometer-Adults Configuration
measures BMD in the libla distal end over tha shin, Thae T-score and Z-
scoro wero used fo examing the results. The T-score is the most
direclly relovant patient risk metric. The T-score compares ho
participants' scoros 1o o spaed of sound (SOS) value. The T-score
Indicates how far the present patient's SOS result deviates from the
mean, T-scores >1.0 ore typicol, T-score 0.9-2.6 s osteopenic, while T-
score 2.6 Is osteoporosis, Abnommal BMD Included osleopenia and
osleoporosis. As a screening lechnique, bono ultrasonography has
good sensltivity and specificity In predicting low bone mass.

RESULTS

Tabile 11 Statistical deseriptions of the participanms and
controle
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s2a3e. Our study's main goal is 1o better understand the link bet,
T2 DM, BV, EMD, and HGS.

MATERIALS AND METHODS

Our siludy compnsed 130 people eged 30-70, both males and females.
Ttes is @ Cross-sectional research done vdlh Informed permission from
E%D camp and diadetes clinic participants. Our tial lasted 6 months.
The research covered all known TZDM clinic participants. The research
exziused hyperiensives, drinkers, smokers, bedriddenviraciure palients,
a7 Bvse using medcines that slier bone mineral molabolism. The
teighl of e subjects vas measured againsl o wall, barefool, with a
Lape measute. Weighed in Kg wearing light indoor pltire, BMI (kg/m2) =
v (bg)Hi (m2). The subjects were lhen divided Inlo three groups
tased on teir BMI nomal weight (19-25 kg/m2), overvelght (25-30
kim2). snd cbese (31 kg/m2).

Pateived on 1303-2021
Ferughed on 1302-2022

HOS man

10.763+3,879

I18.298+7..430
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anl deviation, HAMD: Bloue mminernl densing,

lavip wivengtly NI Mody susss index, M1
o Uhine

BMO and BMI had a week negolive association (r = 0,032) that was not
stalislically significant (P= 0,705), whereas BMD and HGS max In sec
had a week posilive connection (r=0.213) that was statistically
significant (P=0.017). BMD and ET had a slight posilive connecton
(r=0.142), which was not stalislically significant (P=0.118), BMI and
HGS max In sec had o posilive connection (r= 0,182), which was
slatislically significant (P= 0.032). BMI ond ET had a weak positive
conneclion (r=0.051), although Il was nol stalistically significant
(=0.538). HGS max ond ET had o positive connection (r = 0.299) that
was slotistically slgnificant (P 0.001). The dilference In BAI, HGS max,
ET, and BMD betweon dlabelics and non-diabotics was nol statistically
significant. However, non-diabelics exhibited considerably greater HGS
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DISCUSSION

I= owr 37alyss, ther vas a smal negative astociation between BMI
2~ EVD in TZDM, Bt I%s was nol statistically signficant. When BMI
¢ HGS man werp compad, there was a tmall negative correlation.
Ve v noncfabeles had much mome HGS, but nondiabetc fema'es
mad hgher HGS and E7. the latter being extremely significant (P
< 2321 We dscovered no sichficant change in BMD between two
gowrs. AThough not statisicaly significant, osteopenia was more
pevalet in ron-Sabeiic men and women, but ostecporosis was more
co—ron in dabetes men 27d women of BMD. which evaluates mineral
ds~s2y in Sones. Low BMI is a risk factor for low BMD, When adjusted
for age, Cabetes, hypetension, and exercise, BMI explained the BMD
2ssaciation betier, AccorTing 10 research's moderate 1o morbid obesity
a2y nct be 2 protectve factor for esteopenia. Our sludy's participants
a high BV (25.4341 + 3.62322), which would explain the minor
coTelation. In cur analysis, BMD associated with HGS
max and ET in type Il DM. They observed thal HGS deteriorated
in T2OM femsle palienis than in non-DM healthy controls
te age of £), suggesing that decreasing muscular strength
plzy 3 cucia! role in eslecporesis in DM patients. Ansari observed
dabeiesrelated connective tissue illnesses, neuropathy, of
vasaufopsty m2y have a synerpistic impact on the Increased
nsidence of muscuicskeletal difficultes, as indicated by lower HGS
mzx 272 ET in T2D%. Our findings reveal a minor negaltive associalion

igﬁ

it

taZ higher HGS and ET, the lazer being extremely significant (P
<2.091). Owr fincings mirrored those of Ahmed el al. who discovered
TZoM s comnected with lower muscle power and thus HGS max
produces lower muscle strength relative to age-malched
he2ty acufs due 1 insulin issue resistance and hyperglycemia,
Isufn resistance inhib#s postprandial muscle protein synthesis,
lraesing rescle mass in TZDM patients, It is also hypothesised that a
Cezing i miochondrial number in muscle cells and an Increase In
cfztrg cfickines impair glycogen synthesis. Molor  neuron
rwohvement in TZ2DM may induce muscular weakness. Our analysls
EeT%? to sinificant variations in BMD between diabeles palients
&7 875 ard gex-maiched healthy controls. Our finding showed no
$in¥zant variaton in BN D between two groups. Notably, non-insulin-
Cepmriient D' exhitited normal bone mineral metabolism. However,
ws dscovered thal nondigbelic males and lemales had more
oslevpania, whereas Ciabeles males and females had higher
eospass, b net satslicaly significanl.  Concluded that T2DM
wormen hed greeter EMD and decreased risk

Cur ey indicated a mincr negalve sssocialion betveen BMI
ard EMD among debetr adults. Leshe el al. obterved comparable
results, In their study, Fevay et al. and lMishra el 8l discovered 8 slrong
s1s0ciaton betseen T20IA end increased BIAI, presumably related lo

§

Pypansatsama 14 TIDM, (Farn i frnquantty toa muech indbn. lesoiin
I kresamy 19 Rave An amabclc acton on bara dua I 19 sing tyeal
it tea 1 1GF L ) pt0 inteemets with 1OF ) prcapiors on palsotlasty
whah 8 prfial Ly paw bore davelapmart. Nknbig's study siggnaty
1t TIDN patanta ars prorn proce ta P2 tires A Laegar PVUC) By pot
protect pga el actirn pak in 1200 patiasty dus ta chargrg bona
stchre, Badng in lower bora atmegth and inersaged feachien nas
Dabetes may mpacl bona in mrmama vy A geras of ron.
farymatic Intriactiona betusan ghenea ard peotang may cifminats in
the develop=sart of advarced gfyeation aned peadety (AGF ) In Lern
cotagan, AGE s v=akan tha aladlicily and lncrensa tha pareaabiing of
Mo versr's, contritbiding 1o diatiatis vaseidar enmplieations Rora
frm3ity la known o ba woresnad by AGF s In enltagen 10N patianty
may hava byasr, aimitar, or bigher NV at dParert agea aed
amatorenl baeators, korca sach patiert abouk] b Aewmined
indapendently, Thay urge that At T2NW pafiente ba  fastard for
cstecporos's risk so (hat suitabla proventative and Iifeaty'a alrataciag
Inchudng exercise, calcum, and Vitamin D supplemanty may bLa
prescribed.

Our study’s strength I3 that T2DM may nof changs DMOD, but it
may reduce muscular sirength, na evidenced by krane HGS In T20M
compared fo controls. Athough not statistically significant, osleapania
was morg prevalent In non-diabetic man and women, but csleoparoaia
was more common In diabetes men and women, Our study’s imitationa
include thal we did nol group diabelic patients by disease duration o
determine BMD, and wa only nnalyzed BMD al ona sita. Vo haven
examined how lifestyle impacts bone and muscle matabolism, Furthar
studies splitting patients Inta diabelas duration groups, assessing BMD
ol multiple places, and considering llastylo may roveal a defnitie
relationship betaeen T20M and BMD.
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