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Abstract
Objective: To determine the ecacy o osteogenic loading (OL) on glycemic control in older adults with pre-type

2 diabetes.

Research design and methods: We perormed a 24-week observational trial in 21 adults (10 emales and 11
males; mean age 62 (+/- 11.8 SD) years) with pre-type 2 diabetes. Subjects were randomly asked by their general
practitioner (GP) to participate in supervised OL therapy, which had previously been used to treat bone mass loss [1]
but had been anecdotally suggested to have positive implications on patients who also had metabolic dysunction [2].
Metabolic syndrome abnormalities, mean glycated hemoglobin (HbA1c) levels, and mental wellbeing markers were
determined beore and ater the intervention.

Results: Twenty-our weeks o OL therapy (sessions one time per week) resulted in signicantly reduced mean
HbA1c levels rom 6.37 (+/- 1.11 SD) to 5.81 (+/- 1.01 SD) (P<0.05). No signicant weight or BMI change occurred
and no adverse events or complications occurred with any o the test subjects.

Conclusions: OL therapy as a supplement to standard care is both easible and eective in improving glycemic
control among moderate-risk adults with poor glycemic control. Signicant reductions were measured in HbA1c
levels amongst group subjects by 8.8% (+/- 4.1% SD) rom baseline to post-test without weight or BMI change.
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Gdqsr+� GO1� 3OC-� NK� sgdq]ox� v]r� odqenqldc� vhsg� ahnCdmrhsx™+�
l]mte]bstqdc�ax�Odqenql]mbd�Gd]ksg�Rxrsdlr�KKB-+�3/0�Gtdgk�Pn]c+�
Rthsd�1]+�Mnqsgaqnnj+�HK-�Tmhsdc�Rs]sdr-

Sdbgmhbh]mr� ]krn� ld]rtqdc� ancxvdhfgs� ]s� sgd� a]rdkhmd� NK�
]oonhmsldms+� ]r� vdkk� ]r� ]s� sgd� bnmbktrhnm� ne� sgd� 13� vddjr-� d�
ld]rtqdldms�rbgdctkd�v]r�]r�enkknvr9

D]bg�shld�]�rtaidbs�]qqhudc�enq�sgd�NK�rdrrhnm+�rs]mc]qc�oqnbdctqd�
v]r�sn�hmpthqd�he�rtaidbsr�g]ud�g]c�]mx�ogxrhb]k�oqnakdlr+�hrrtdr+�o]hm+�
chrbnlenqs+�nq�nsgdq�hrrtdr�rhmbd�sgdhq�k]rs�NK�rdrrhnm-�Sxohb]kkx+�rtaidbsr�
vntkc� b]kk+� d,l]hk+� nq� unktmsddq� sghr� hmenql]shnm� adenqd� sgdhq� mdws�
rdrrhnm�vhsgnts�adhmf�oqnlosdc-�Gnvdudq+�vd�hmbktcd�sghr�oqnbdctqd�
sn�gdko�l]whlhyd�r]edsx�enq�o]qshbho]msr�ax�rbqddmhmf�enq�bnlokhb]shnmr+�
bnmsq]hmchb]shnmr+�nq�]cudqrd�dudmsr+�qdk]sdc�nq�mns�sn�sgdhq�oqduhntr�NK�
rdrrhnmr-
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 cudprd�dudmsr�Smc�bnloihSmbd

dqd� vdqd� mn� ]cudqrd� dudmsr� ctqhmf� sgd� 13,vddj� hmsdqudmshnm+�
gnvdudq�3�ne� sgd�l]kd� rtaidbsr�chc�mns�]bghdud� sgd�lhmhltl�07�NK�
rdrrhnmr�qdpthqdc�]mc�vdqd�sgdqdenqd�qdlnudc�eqnl�sgd�m]k�]m]kxrhr-�Hm�
]kk�entq�ne�sgd�k]bj�ne�bnlokh]mbd�b]rdr+�onnq�]ssdmc]mbd�chc�mns�qdrtks�
eqnl�e]bsnqr�’d-f-�hmitqx(�hmrhcd�ne�sgd�rstcx-

RsSshrshbSi�SmSixrhr

Vd�sdrsdc�he�sgdqd�vdqd�chdqdmbdr�adsvddm�oqd,onrs,e]rshmf�aknnc�
fktbnrd�ld]rtqdr+�vghbg�bntkc�fhud�qd]rnm�enq�]�k]qfdq�cntakd,akhmcdc�
rstcx-� Oqd,onrs� ld]rtqdr� vdqd� ]m]kxydc� ]r� ]� S,sdrs� ne� cdodmcdms�
u]qh]akdr� ]mc� sgd� gxonsgdrhr� v]r� sg]s� sgdqd� vntkc� ad� ]� chdqdmbd.
qdctbshnm�adsvddm�sgd�oqd,onrs�Ga=0b�ld]rtqdr-–

Pdrtisr
d�oqd,onrs�ld]rtqdr�qdrtksdc�hm�qdctbdc�ld]m�Ga=0b�kdudkr�eqnl�

5-26�’).,�0-00�RC(�sn�4-70�’).,�0-/0�RC(-�drd�c]s]�qdoqdrdmsr�]�ld]m�
]arnktsd�aknnc�fktbnrd�qdctbshnm�ax�7-7 �’).,�3-0 �RC(�nudq�sgd�13,
vddj�hmsdqudmshnm+�]mc�]–rhfmhb]ms�qdctbshnm�v]r�rddm�bnlo]qhmf�sgd�
oqd,onrs�Ga=0b�ld]rtqdr�’O;/-/4(-�Mn�rhfmhb]ms�bg]mfdr�hm�vdhfgs�
nq�ALH–nbbtqqdc-–

d�rdbnmc]qx�oqd,onrs�orxbgnknfhb]k�ld]rtqdr�qdrtksdc�hm�hmbqd]rd�
ld]m�vdkkadhmf�ld]rtqdr� eqnl� 4/� ’).,02-3� RC(� sn� 47� ’).,8-01� RC(-�
tr+� qdoqdrdmshmf� ]� ld]m� onrhshud� bg]mfd� hm� ldms]k� vdkkadhmf� ne�
rtaidbsr�ax�7�onhmsr�nudq�sgd�13,vddj�hmsdqudmshnm�’S]akdr�0�]mc�1(-�

Chrbtrrhnm
Vd�r]v�]�rs]shrshb]kkx�rhfmhb]ms�qdctbshnm�hm�sgd�Ga=0b�ld]rtqdr�

ne�rtaidbsr�vhsg�sgd�13�vddjr.rdrrhnmr�ne�NK-�Hs� hr� hlonqs]ms�sn�onhms�
nts�sg]s�sgd�rhfmhb]ms�bg]mfdr�hm�aknnc�fktbnrd�l]m]fdldms�nbbtqqdc�
vhsgnts�rhfmhb]ms�ancx�vdhfgs�bg]mfdr+�nq�bg]mfdr�hm�ALH-�hr�b]m�
hmchb]sd�bg]mfd�hm�cdmrhsx�ne�ltrbkd�bdkkr�eqnl�]�lxnaqhk�rs]mconhms+�
qdrtkshmf� hm�fqd]sdq� ]ahkhsx� enq� hmrtkhm� qdbdoshnm-�Vd�bgnrd� ]� knv� qhrj�
onotk]shnm� enq� sghr� sdrs� adb]trd�vd�v]msdc� sn� bnmsqnk� chds]qx� hms]jd�
]mc�ennc�bgnhbdr�vghkd�dmrtqhmf�sg]s�sgdqd�v]r�mn�rhfmhb]ms�vdhfgs�nq�
ALH�bg]mfd-�Hs�vntkc�mns�ad�]ooqnoqh]sd�sn�]rj�]�ghfgdq,qhrj�ch]adshb�
onotk]shnm� sn� mns� bg]mfd� sgdhq� chds+� vghbg� hr� hm� ddbs� ]rjhmf� sgdl�
sn� bnmshmtd� sn� bnmrtld� sgd� r]ld� nq� rhlhk]q� tmgd]ksgx� chds� enq� sgd�
otqonrdr�ne�]�rstcx-–

d�NK� sxod�ne� sgdq]ox� sg]s�v]r�dloknxdc� hm� sghr� rstcx� rgnvr�]�
kdudk�ne�enqbd.kn]chmf�]mc�dwdqbhrd�hmsdmrhsx�’vnqj�cnmd�ur-�shld�tmcdq�
kn]c(� fqd]sdq� sg]m� lnrs� rddm� hm� ]b]cdlhb� khsdq]stqd-�hr� ]m]kxrhr�
rgnvdc�hmchuhct]kr�oqnctbhmf�od]j�enqbdr�ne�6-64�’).,�1-10�RC(�LNA�ne�
kn]chmf�hm�sgd�knvdq�dwsqdlhshdr+�2-02�’).,�/-87�RC(�LNA�hm�sgd�toodq�
dwsqdlhshdr+�]mc�0-8�’).,�/-31�RC(�LNA�ne�kn]chmf�hm�sgd�rohmd-�Rhmbd�
oqduhntr�khsdq]stqd�g]r�rgnvm�sg]s�ghfgdq�hmsdmrhsx�ltrbtk]q�dmf]fdldms�
sxod�dwdqbhrd�g]c�onsdmsh]kkx�fqd]sdq�ddbs�nm�fkxbdlhb�bnmsqnk�W14,16[+�
vd�gxonsgdrhydc�sg]s�NK�sgdq]ox�l]x�rgnv�]m�]cu]mbdc�ddbs+�]r�sgd�
dwdqbhrd� hmsdmrhsx� dwodqhdmbd�v]r� fqd]sdq� sg]m�oqduhntrkx� sdrsdc-�hr�
rstcx� hmchb]sdr� sgd� onrhshud� hlokhb]shnm� sn� bnmqlhmf� gxonsgdrhr+� ]r�
vdkk�]r�rgnvhmf�rnld�]ahkhsx�sn�hmbqd]rd�o]shdms�bnlokh]mbd�vhsg�lnqd�
s]qfdsdc�sgdq]ohdr-�d�ldbg]mhrl�ne�hmbqd]rdc�fkxbdlhb�bnmsqnk�vhsg�
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1 42 Arican M 176 116 114 6.60 5.90 0.70 10.6% 24
2 84 Pakistani M 173 82 82 7.50 7.20 0.30 4.0% 24
3 60 British M 178 85 84 6.60 6.00 0.60 9.1% 24
4 52 Bangladeshi M 181 83 84 5.80 5.90 -0.10 -1.7% 23
5 64 Indian M 175 73 70 5.80 5.30 0.50 8.6% 24
6 58 Indian M 169 80 78 8.60 7.80 0.80 9.3% 24
7 78 British Indian M 174 66 66 5.50 5.40 0.10 1.8% 24
8 92 Indian M 156 62 60 5.10 4.60 0.50 9.8% 21
9 63 Indian M 170 82 77 6.90 5.90 1.00 14.5% 24
10 52 Caribbean F 170 65 63 5.10 4.60 0.50 9.8% 20
11 63 Filipino F 154 56 55 5.50 4.80 0.70 12.7% 24
12 60 Indian F 147 55 55 5.30 4.60 0.70 13.2% 24
13 53 Arican F 163 79 78 6.60 5.90 0.70 10.6% 21
14 67 British Indian F 147 62 59 6.10 5.60 0.50 8.2% 24
15 40 Arican F 171 112 110 6.30 5.70 0.60 9.5% 18
16 59 White British F 159 85 84 6.10 5.60 0.50 8.2% 24
17 63 Filipino F 154 74 76 8.90 7.90 1.00 11.2% 23

18 59 Indian M 178 76 N/A 5.60 DROP N/A 7

19 57 Indian M 175 112 N/A 6.70 DROP N/A 11

20 65 Arican M 175 110 N/A 7.00 DROP N/A 11

21 56 British
Pakistani M 165 72 N/A 6.30 DROP N/A 9

Mean 62 77 76 6.37 5.81 0.57 8.8%

SD 12.1 17.0 16.9 1.11 1.01 4.1%

Table 1: Baseline measures, orms and physiological prole, bodyweight, mid-intervention measures and physiological prole, and post- intervention measures, bodyweight,
and physiological prole.
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sghr� hmsdqudmshnm�l]x�qdk]sd� sn�FKTS3�rhfm]khmf-�FKTS3�cdmrhsx�g]r�
addm�rgnvm�sn�hmbqd]rd�ax�3/ �vhsg�ghfg�hmsdmrhsx�qdrhrs]mbd�sq]hmhmf�
W25[-�Pdrhrs]mbd�dwdqbhrd�sg]s�hr�]rrnbh]sdc�vhsg�e]shftd�ne�sgd�rsqtbstqd�
ne� sgd�ltrbkd� bdkk+� ]r� noonrdc� sn� e]shftd� ]rrnbh]sdc�vhsg�=SO� rsnqdr+�
g]r� ]�lxnaqhk� oqnsdhm� rxmsgdrdr� ’LOR(� hlokhb]shnm� W26[-�NK� ]kknvr�
enq�e]shftd�ne�]�ltrbkd�’nq�ltrbkd�fqnto(�hm�sghr�rsqtbstq]k�e]rghnm�]mc
a]rdc�nm�sgd�LNA�kn]chmf�kdudkr�rddm�gdqd+�onrrhakx�rshltk]shmf�lnqd�
LOR� sg]s� sgd�l]inqhsx�ne�nsgdq�]bshuhshdr� rddm� hm� sgdq]ox�nq� dwdqbhrd-�
hr�LOR�]c]os]shnm�sgdqdax�qdpthqdr�lnqd�fktbnrd�oqnbdrrdc�hmsn�sgd
ltrbkd�bdkkr�uh]�sgd�FKTS3�rhfm]khmf�sn�ldds�vhsg�sghr�LOR�cdl]mc-�
Lnqd� qdrd]qbg� hr� qdpthqdc� trhmf� NK� sxod� sgdq]ox� vhsg� lds]ankhb�
rxmcqnld�o]shdmsr�]mc�ddbsr�nm�fkxbdlhb�l]m]fdldms-–

Ldms]k� vdkkadhmf� qdk]sdr� sn� ]� odqrnm%r� orxbgnknfhb]k� etmbshnmhmf+�
khed,r]shre]bshnm�]mc�]ahkhsx�sn�cdudkno�]mc�l]hms]hm�ltst]kkx�admdshmf�
qdk]shnmrghor� W27+28[-� Hm� sghr� rstcx+� rdbnmc]qx� ntsbnld� ldms]k�
vdkkadhmf�ld]rtqdr�ne rtaidbsr�vdqd�du]kt]sdc+�sn�rdd�he�sgdqd�vntkc�ad�
]�bg]mfd�hm�orxbgnknfhb]k�vdkkadhmf�]r�]�qdrtks�ne�sgd�hmsdqudmshnm-�d�
]m]kxrhr�rgnvdc�]�onrhshud�bg]mfd�hm�ldms]k�vdkkadhmf�hm�]kk�rtaidbsr-�
Gnvdudq+�nmfnhmf�qdrd]qbg�hr�rshkk�qdpthqdc�sn�]rrdrr�sgd�dwsdms�sn�vghbg�
hs� hr� ]ooqnoqh]sd� sn� trd� sgd� V]qvhbj,Dchmatqfg� Ldms]k� Vdkk,adhmf�
Rb]kd�’VDLVAR(�sn�]rrdrr�ldms]k�vdkk,adhmf�]lnmf�chdqdms�dsgmhb�
lhmnqhsx�onotk]shnmr�hm�sgd�TI�]mc�sgd�qdrs�ne�sgd�vnqkc-�

DhmSmbhSi�Anmzhbsr�ne�Gmsdpdrs
Rdbnmc� ]tsgnq� g]r� nvmdqrgho.m]mbh]k� hmsdqdrs� hm� Odqenql]mbd�

Gd]ksg�Rxrsdlr+�KKB-+�]�bnqonq]shnm�sg]s�l]mte]bstqdr�]mc�chrsqhatsdr�
sgd�NK�]oo]q]str�trdc�hm�sghr�]m]kxrhr-�d�rdbnmc�]tsgnq�o]qshbho]sdc�

hm�sgd�rstcx�enq�oqnsnbnk�dctb]shnm�ne�sgd�qdrd]qbg�sd]l+�]mc�]bbtq]sd�
hmsdqudmshnm–cdrbqhoshnm�hm�cq]hmf�ne�sghr�l]mtrbqhos-�Oqhl]qx�]tsgnq+�
]mc�oqhmbho]k–hmudrshf]snq�g]r�mn–m]mbh]k�hmsdqdrs-
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