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OBJECTIVESOBJECTIVES

TO DESCRIBETO DESCRIBE
The design of the study and the success of The design of the study and the success of 
randomizationrandomization
The key activities of the prevention The key activities of the prevention programmeprogramme
The adherence rates and the predictors of The adherence rates and the predictors of 
adherenceadherence
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4.4. The effects of the prevention The effects of the prevention programmeprogramme
on risk factors of fallson risk factors of falls

•• use of fall risk increasing drugs (use of fall risk increasing drugs (FRID'sFRID's) ) 
•• muscle muscle strenghtsstrenghts
•• postural balancepostural balance
•• depressive symptomsdepressive symptoms
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INCLUSIONINCLUSION CRITERIACRITERIA

HomeHome--dwellers living in the town of Poridwellers living in the town of Pori
65 years or older65 years or older
Having fallen during the previous 12 monthsHaving fallen during the previous 12 months
Moderate or high cognitive abilities (Moderate or high cognitive abilities (MMSEMMSE ≥17)≥17)
Moderate or high physical abilities (10 metres Moderate or high physical abilities (10 metres 
walk   walk   independentlyindependently))
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SUCCESS OF RANDOMIZATIONSUCCESS OF RANDOMIZATION

n=293 for prevention n=293 for prevention programmeprogramme
n=298 for control n=298 for control programmeprogramme
mean age 73.5 yrs for both groupsmean age 73.5 yrs for both groups
84% in both groups were females84% in both groups were females
groups well balanced in relation to risk factors of groups well balanced in relation to risk factors of 
falls; only one significant difference: mean of falls; only one significant difference: mean of 
regular medicationsregular medications

IGIG 4.2 ± 3.14.2 ± 3.1
CG CG 3.7 ± 3.03.7 ± 3.0
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PREVENTIONPREVENTION PROGRAMMEPROGRAMME

Individual geriatric assessment, guidance    and Individual geriatric assessment, guidance    and 
treatmenttreatment
Minimizing fall risk increasing drugsMinimizing fall risk increasing drugs
Individual counselling and guidance of   fall preventionIndividual counselling and guidance of   fall prevention
Physical exercise twice a month in small groups Physical exercise twice a month in small groups 
Home exercises individually Home exercises individually 
Lectures in groups on various themes once a   monthLectures in groups on various themes once a   month
Psychosocial group activities once a  monthPsychosocial group activities once a  month
Home hazards assessment and modificationHome hazards assessment and modification
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ADHRENCEADHRENCE RATE IN PHYSICAL EXERCISE RATE IN PHYSICAL EXERCISE 
GROUPSGROUPS

(%)(%)nn

(47)(47)13913966.766.7--100100

(29)(29)848433.433.4--66.666.6

(16)(16)48480.10.1--33.333.3

(7)(7)222200

PhysicalPhysical exerciseexercise
groupsgroups

AdherenceAdherence
(% of (% of offeredoffered activitiesactivities))
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ADHRENCEADHRENCE RATE IN RATE IN 
PSYCHOSOCIAL GROUPSPSYCHOSOCIAL GROUPS

(%)(%)nn

(8)(8)222266.766.7--100100

(25)(25)727233.433.4--66.666.6

(41)(41)1201200.10.1--33.333.3

(27)(27)797900

PsychosocialPsychosocial groupsgroupsAdherenceAdherence
(% of (% of offeredoffered activitiesactivities))
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ADHRENCEADHRENCE RATE IN LECTURESRATE IN LECTURES

(%)(%)nn

(14)(14)414166.766.7--100100

(32)(32)949433.433.4--66.666.6

(29)(29)85850.10.1--33.333.3

(25)(25)737300

LecturesLecturesAdherenceAdherence
(% of (% of offeredoffered activitiesactivities))
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WEEKLYWEEKLY PERFORMANCEPERFORMANCE
OF HOME OF HOME EXERCISESEXERCISES

SessionsSessions per per weekweek n n (%)(%)
00--0.990.99 80 80 (31)(31)
11--2.992.99 88 88 (34)(34)
≥ 3≥ 3 94 94 (36)(36)
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PREDICTORS OF HIGH ADHERENCE PREDICTORS OF HIGH ADHERENCE 
IN MULTIVARIATE MODELSIN MULTIVARIATE MODELS

Physical exercise groupsPhysical exercise groups
•• low selflow self--perceived risk of fallingperceived risk of falling
•• good physical functional abilitiesgood physical functional abilities

Psychosocial groupsPsychosocial groups
•• good physical functional abilitiesgood physical functional abilities
•• good cognitive abilitiesgood cognitive abilities

LecturesLectures
•• female genderfemale gender
•• good physical functional abilitiesgood physical functional abilities
•• good cognitive abilitiesgood cognitive abilities
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ADHERENCE RATES ADHERENCE RATES --
CONCLUSIONSCONCLUSIONS

moderate rates were attainablemoderate rates were attainable
those with the poorest physical or cognitive those with the poorest physical or cognitive 
functional abilities, and probably with the functional abilities, and probably with the 
highest risk to fall, had the lowest adherence highest risk to fall, had the lowest adherence 
ratesrates
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EFFECTS ON FALL RISK INCREASING EFFECTS ON FALL RISK INCREASING 
DRUGS (DRUGS (FRID’sFRID’s) ) –– DEFINITION OF DEFINITION OF FRID’sFRID’s

benzodiazepines and related drugs (benzodiazepines and related drugs (BDZ’sBDZ’s); antidepressants ); antidepressants 
((AD’sAD’s); ); 
antipsychotic drugs (AP’s);antipsychotic drugs (AP’s);
opioidsopioids ((Op’sOp’s) ) 
without an appropriate indication without an appropriate indication 
inappropriate drugs for symptoms (inappropriate drugs for symptoms (metoklopramidemetoklopramide, , 
proclorperatsineproclorperatsine, , meprobamatemeprobamate))
drugs with drugs with orthostatismorthostatism as a side effect (OD’s), when as a side effect (OD’s), when 
orthostatismorthostatism detecteddetected
antihypertensive drugs (antihypertensive drugs (AH’sAH’s), when low blood pressure ), when low blood pressure 
detecteddetected
strong strong anticholinergicanticholinergic drugs (drugs (ACh’sACh’s))
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Use of Use of FRID'sFRID's at baselineat baseline

NN

NN

NN

NN

NN

NN

RR

RR

RR

RR

RR

RR

0.1200.120(4)(4)1010(7)(7)1818
0.8470.847(6)(6)1515(5)(5)1313AchAch
0.3350.335(7)(7)1818(9)(9)2424
0.5700.570(2)(2)55(3)(3)77OpOp
0.5050.505(2)(2)66(1)(1)33
0.6640.664(11)(11)2929(9)(9)2424ADAD
0.7020.702(28)(28)7676(30)(30)7878
0.2260.226(17)(17)4646(13)(13)3434BDZBDZ
0.5750.575(30)(30)8181(32)(32)8484
0.3380.338(23)(23)6262(19)(19)5050PsTrPsTr
0.7860.786(35)(35)9595(37)(37)9595
0.2560.256(25)(25)6868(21)(21)5454FRIDFRID

(%)(%)nn(%)(%)nn
pp--valuevalueCG (n=269)CG (n=269)IGIG (n=259)(n=259)VariableVariable
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Users of ≥ 4 drugs at baseline and after 12 moUsers of ≥ 4 drugs at baseline and after 12 mo

(7)(7)1818(4)(4)111112 12 momo
0.0200.020

(12)(12)3232
<0.001<0.001

(13)(13)3434BaselineBaseline
IRREGIRREG

(46)(46)124124(47)(47)12212212 12 momo
0.3690.369

(44)(44)119119
0.3840.384

(49)(49)127127BaselineBaseline
REGREG

pp--valuevalue
((changechange))(%)(%)nn

pp--valuevalue
((changechange))(%)(%)nn

CG (n=269)CG (n=269)IGIG (n=259)(n=259)
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Use of Use of FRID'sFRID's at baseline and after 12 mo in at baseline and after 12 mo in IGIG

(0.29(0.29--1.20)1.20)
(0.73(0.73--1.86)1.86)
(0.46(0.46--1.45)1.45)
(0.40(0.40--2.38)2.38)
(0.07(0.07--1.65)1.65)
(0.76(0.76--1.44)1.44)
(0.48(0.48--0.86)0.86)
(0.44(0.44--0.86)0.86)
(0.46(0.46--0.82)0.82)
(0.58(0.58--0.94)0.94)
(0.54(0.54--0.98)0.98)
(0.65(0.65--1.03)1.03)
((95%95% CI)CI)

0.590.59
1.161.16
0.820.82
1.001.00
0.330.33
1.051.05
0.640.64
0.610.61
0.610.61
0.740.74
0.730.73
0.820.82
OROR

NN

NN

NN

NN

NN

NN

RR

RR

RR

RR

RR

RR

0.1470.147(4)(4)1111(7)(7)1818
0.5270.527(6)(6)1515(5)(5)1313AchAch
0.4930.493(8)(8)2020(9)(9)2424
1.0001.000(3)(3)77(3)(3)77OpOp
0.1770.177(1)(1)11(1)(1)33
0.7820.782(10)(10)2525(9)(9)2424ADAD
0.0030.003(22)(22)5656(30)(30)7878
0.0040.004(8)(8)2222(13)(13)3434BDZBDZ
<.001<.001(23)(23)5959(32)(32)8484
0.0160.016(15)(15)3939(19)(19)5050PsTrPsTr
0.0360.036(30)(30)7777(37)(37)9595
0.0870.087(18)(18)4646(21)(21)5454FRIDFRID

PP--valuevalue(%)(%)nn(%)(%)nn
12 12 momoBaselineBaselineVariableVariable



SirkkaSirkka--Liisa KiveläLiisa Kivelä

Use of Use of FRID'sFRID's at baseline and after 12 mo in CGat baseline and after 12 mo in CG

(0.13(0.13--1.17)1.17)
(0.70(0.70--1.86)1.86)
(0.23(0.23--0.81)0.81)
(0.46(0.46--3.17)3.17)
(0.12(0.12--2.02)2.02)
(0.70(0.70--1.43)1.43)
(0.46(0.46--0.85)0.85)
(0.81(0.81--1.36)1.36)
(0.45(0.45--0.83)0.83)
(0.84(0.84--1.29)1.29)
(0.42(0.42--0.75)0.75)
(0.86(0.86--1.36)1.36)
((95%95% CI)CI)

0.390.39
1.141.14
0.430.43
1.201.20
0.490.49
1.001.00
0.620.62
1.051.05
0.610.61
1.041.04
0.560.56
1.081.08
OROR

NN

NN

NN

NN

NN

NN

RR

RR

RR

RR

RR

RR

0.0930.093(1)(1)44(4)(4)1010
0.5930.593(6)(6)1717(6)(6)1515AchAch
0.0090.009(1)(1)44(4)(4)1010
0.7060.706(6)(6)1717(6)(6)1515OpOp
0.3260.326(1)(1)33(2)(2)66
1.0001.000(11)(11)2929(11)(11)2929ADAD
0.0030.003(20)(20)5353(28)(28)7676
0.6950.695(18)(18)4848(17)(17)4646BDZBDZ
0.0020.002(21)(21)5656(30)(30)8181
0.7050.705(24)(24)6464(24)(24)6464PsTrPsTr
<.001<.001(23)(23)6363(35)(35)9595
0.5050.505(27)(27)7272(25)(25)6868FRIDFRID

PP--valuevalue(%)(%)nn(%)(%)nn
12 12 momoBaselineBaselineVariableVariable
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SignificantSignificant changeschanges in in useuse of of FRID'sFRID's betweeenbetweeen IGIG and CGand CG

CGCGIGIG

12 12 momoBB12 12 momoBB

0.0930.093

0.0120.012

0.0390.039

pp--valuevalue
betweenbetween
changechange

(27)(27)7272(25)(25)6868(18)(18)4646(21)(21)5454RegReg

FRIDFRID

(18)(18)4848(17)(17)4646(8)(8)2222(13)(13)3434RegReg

BDZBDZ

(24)(24)6666(24)(24)6464(15)(15)3939(19)(19)5050RegReg

PsTrPsTr
(%)(%)NN(%)(%)NN(%)(%)NN(%)(%)NN

By sex and age, differences in changes significant
in women and in those aged 65 to 74 yrs. 
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FRID'sFRID's -- CONCLUSIONSCONCLUSIONS

positivepositive effectseffects on on useuse of of PsTr'sPsTr's and and BZD'sBZD's
onlyonly oneone counsellingcounselling byby the geriatrian at the the geriatrian at the 
beginningbeginning
oneone lecturelecture aboutabout drugsdrugs and and fallsfalls duringduring the 12 the 12 
monthsmonths
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EFFECTS ON MUSCLE EFFECTS ON MUSCLE STRENGHTSSTRENGHTS

maximal isometric muscle maximal isometric muscle strenghtstrenght
adjustable dynamometer chairadjustable dynamometer chair
handgrip handgrip strenghtstrenght (dominant side)(dominant side)
knee extension and flexion knee extension and flexion strenghtsstrenghts
extension extension strenghtstrenght of left knee increased more of left knee increased more 
and that of right knee tended to increase more in and that of right knee tended to increase more in 
IGIG than in CG in womenthan in CG in women
extension and flexion extension and flexion strenghtsstrenghts of right and left of right and left 
knees increased more in knees increased more in IGIG than in CG in than in CG in 
women aged 65women aged 65--74 years74 years
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EFFECTS ON MUSCLE EFFECTS ON MUSCLE STRENGHTSSTRENGHTS --
CONCLUSIONSCONCLUSIONS

maximal isometric muscle maximal isometric muscle strenghtstrenght increased increased 
only in women, and especially among women only in women, and especially among women 
aged 65aged 65--74 years74 years
mean muscle mean muscle strenghtsstrenghts of participants were of participants were 
quite good at the beginning of the quite good at the beginning of the programmeprogramme
more intensive exercises, including the use of more intensive exercises, including the use of 
extra weight of resistance, are neededextra weight of resistance, are needed
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EFFECTS ON POSTURAL BALANCE EFFECTS ON POSTURAL BALANCE --
MEASURESMEASURES

1.1. Standing balance testsStanding balance tests
•• normal standing for 30s with eyes opennormal standing for 30s with eyes open
•• normal standing for 30s with eyes closednormal standing for 30s with eyes closed
•• semisemi--tandem standing for 20s with eyes opentandem standing for 20s with eyes open

Using the Good Balance® systemUsing the Good Balance® system
2.2. Dynamic balance testsDynamic balance tests

Using the Good Balance® systemUsing the Good Balance® system
3.3. Functional balance measurement Functional balance measurement 

Using the Berg Balance ScaleUsing the Berg Balance Scale
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POSTURAL BALANCEPOSTURAL BALANCE

ResultsResults
semisemi--tandem standing balance with eyes open: tandem standing balance with eyes open: 
an improvement in an improvement in IGIG compared to the change compared to the change 
in CG in womenin CG in women

ConclusionsConclusions
favourablefavourable effects on postural control only in effects on postural control only in 
women and only in the most demanding women and only in the most demanding 
standing balance test measuredstanding balance test measured
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EFFECTS ON EFFECTS ON 
DEPRESSIVE SYMPTOMSDEPRESSIVE SYMPTOMS

measure measure 
Geriatric Geriatric DepressioDepressio Scale (GDS)Scale (GDS)
results results 
a significant decrease in a significant decrease in IGIG and CG and CG 
the decrease was greater in the decrease was greater in IGIG than in CG in than in CG in 
men and in older subjectsmen and in older subjects
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CONCLUSIONSCONCLUSIONS

moderatemoderate ratesrates of of adherenceadherence
positivepositive effectseffects on on useuse of of PsTR'sPsTR's and and BZD'sBZD's
positivepositive effectseffects on on musclemuscle strenghtsstrenghts, , 
posturalpostural balancebalance and and depressivedepressive
symptomssymptoms in in somesome subgroupssubgroups
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