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ABSTRACT

Objective: health promotion and disease prevention activities
directed to osteoporosis might help to reduce the rate of oste-
oporotic fractures among elderly people. Methods: in order
to check whether osteoporotic women modify their habits
after the fracture, 518 postmenopausal white Brazilian elderly
women were recruited from the outpatient clinic of the Rheu-
matology Division (122 of them with fracture) and were fo-
llowed for one year. Questionnaire of evaluation was based
on the European Vertebral Osteoporosis Study (EVOS) and
inquiries about topics related to falls, bone mass and fracture.
Lateral thoracic and lumbar radiographs were taken according
to a standard protocol in order to verify vertebral fracture.
Bone mineral density was measured using a bone densitome-
ter (Lunar DPX, Madison, WI). Women’s behavior was
analyzed before and after the fracture. Results: before the
fracture, 34% of them had poor health perception, 40.2%
walked at least half an hour per day, 14.7% used canes, 56.6%
complained of dizziness, 59.6% scattered rugs, 78.9% used
public transportation, 21.1% used car, and 36.8% wore leather
instead of rubber sole. After the fracture, 66.4% of those wo-
men had worse health perception; 69.7% became more se-
dentary, 27.9% used more canes, 63.4% complained of more
dizziness, 38.3% removed rugs, 68.1% changed from public to
private car transportation, and 55.7% modified their shoes from
leather to rubber sole. Risk factors related to bone mass did
not change before and after the fractures. Conclusions: these

RESUMO

Objetivo: atividades de promocio de saiide e prevencio dire-
cionadas para osteoporose podem ajudar a reduzir a taxa de fra-
turas osteoporéticas na populacio idosa. Métodos: para avaliar
se mulheres com osteoporose modificam seus habitos de vida
ap0s a fratura, selecionamos 518 mulheres idosas caucasianas de
nosso Servico Ambulatorial de Reumatologia (122 com fratu-
ra), que foram seguidas por um ano. O questiondrio de avalia-
¢do foi baseado no European Vertebral Osteoporosis Study
(EVOS) e contém tdpicos relacionados com queda, massa éssea
e fratura. Radiografias lateral da coluna tordcica e lombar foram
realizadas de acordo com protocolo padrio para verificar fratura
vertebral. Densidade mineral 6ssea foi medida por meio de den-
sitbmetro Lunar DPX, Madison, WI. O comportamento das
mulheres foi analisado antes e apds a fratura. Resultados: antes
da fratura, 34% das mulheres tinham pior percep¢io da satde,
40,2% caminhavam pelo menos meia hora por dia, 14,7% usa-
vam bengalas, 56,6% queixavam-se de tonturas, 59,6% possuiam
tapetes espalhados pela casa, 78,9% usavam transporte publico,
21,1% utilizavam transporte privado (carro) e 36,8% usavam
solado de couro e nio de borracha. Apds a fratura, 66,4% das
mulheres tinham pior percep¢io da satde; 69,7% ficaram mais
sedentdrias, 27,9% usavam mais bengalas, 63,4% queixavam-se
de mais tonturas, 38,3% tinham retirado os tapetes de casa, 68,1%
trocaram o transporte publico por privado e 55,7% modifica-
ram o solado dos sapatos de couro para borracha. Fatores de
risco relacionados com a massa 6ssea nio foram modificados
apos a fratura. Conclusdes: estes achados sugerem que mulheres
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findings suggested that women modify only lifestyle habits re-
lated to falls but not those related to bone mass after osteopo-
rotic fracture. Further research is needed in order to check
which intervention strategies may lead to better results in pre-
venting osteoporotic fractures.

Keywords: fracture, lifestyle changes, osteoporosis, elderly
women.

INTRODUCTION

Reducing mortality from osteoporotic fractures remains a
priority. As an approach to reach it, general practitioners
have been encouraged to target patients with established
osteoporosis for secondary prevention.

Secondary prevention of several diseases such as heart
disease, hypertension and diabetes mellitus 1s widely vi-
ewed as likely to be more successtul and cost eftective than
primary prevention. Significant reductions in fracture rate
among osteoporotic patients have been reached with hor-
mone replacement therapy (HRT), alendronate treatment,
increase of calcium intake, regular exercises and sunlight
exposure!). Therefore there is convincing evidence con-
firming that secondary prevention is effective. However,
research on primary care intensive interventions encoura-
ging lifestyle changes among osteoporotic patients needs
to be evaluated in order to verify possible measurable be-
nefit and effectiveness.

Fall-related injuries are the main cause of mortality due
to unintentional trauma among American elderly. In 1989,
9,187 deaths among elderly were attributed to falls. About
one third of all deaths from falls occurred among people
aged 85 years or older. Prevention of falls is a critical issue
that requires extensive intervention to be successful®?.
Padded protectors recommended to be worn by the fall-
prone elderly in order to minimize impact have been adop-
ted only by a few. Routine physical activity may prove to
be one of the best protective mechanisms for preventing
falls®.

Distal forearm and hip fractures are closely related to
falls®®. Many risk factors for falls and hip fracture have
been described. Long-acting antidepressants, low sunlight
exposure, institutionalization, low physical activity” ",
nutritional factors (low levels of ascorbic acid, vitamin K,
fructosamine, animal protein and calcium intake, as well
Y1119 and smoking 1718

the most relevant of them. Even though so many eviden-

as excessive intake of vitamin A are

ces confirm that primary prevention interventions could
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idosas modificam somente os hdbitos de vida relacionados com
quedas, mas nio aqueles relacionados com a massa Jssea apds a
fratura por osteoporose. Pesquisas sio necessarias a fim de ava-
liar quais estratégias de interven¢io podem ocasionar melhores
resultados na prevencio de fraturas por osteoporose.

Palavras-chave: fratura, mudangas de habitos de vida, osteopo-
rose, mulheres idosas

be effective to reduce fractures, it seems that none of these
data is powerful enough to trigger changes in lifestyle be-
fore the event. Lifetime compliance with any therapy is
likely to be modest. For example, one third or more of
American white women begin HRT at the menopause but
less than 10% continue it for more than 5 years!”2".

While there is intensive research on risk factors for falls
and hip fracture much less attention has been paid to the
real impact of current primary and secondary preventive
practices in primary care. In order to check whether oste-
oporotic women modify their habits after a fracture at any
site, we studied lifestyle changes among these women using
a case-control study design.

MATERIAL AND METHODS

A total of 518 postmenopausal Brazilian white women have
been followed for more than one year. They were recrui-
ted between January 1997 and July 1999 from the outpa-
tient clinic at Hospital Sio Paulo. Women with history of
endocrinopathy, nephropathy, gastroenteropathy, rheuma-
tic diseases, asthma, malnutrition and prolonged immobi-
lity period (more than two months) were excluded, as well
as patients with any kind of cognitive impairment. Asian
and no Caucasian women were not included. One hun-
dred twenty two women of the total sample (38.4%) had
osteoporotic fracture.

All women answered a questionnaire particularly de-
veloped for this research and based on literature data.
The inquiries applied were from the European Verte-
bral Osteoporosis Study (EVOS)©®? and also included ano-
ther questionnaire according to aspects directly related
to falls, bone mass and fracture (Appendix 1). EVOS is a
multinational multicentre population-based cross-sectio-
nal survey ascertaining prevalent cases of radiographically
determined vertebral deformity together with an inter-
viewer-administered questionnaire aimed at identifying
current and previous aspects of lifestyle and other factors
relevant to the development of vertebral osteoporosis.
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The structured questionnaire included details on perso-
nal and medical history, drug use (diuretics, corticoste-
roids, bisphosphonates, sodium fluoride, calcitonin and
anabolic steroids), diet habits (amount of dietary calcium
was assessed by a food-frequency questionnaire in which
current and past exposure in periods of all life were eva-
luated), smoking, alcohol intake, exercise (walking, and
number of hours spent sitting and lying down per day
nowadays and in the past), falls during the last year, re-
productive hormonal factors including age at menarche,
age at menopause, hysterectomy, oophorectomy, preg-
nancy history, breast-feeding and use of exogenous hor-
mones, both for oral contraceptive purposes and taken
as replacement therapy at or around the menopause as
well as date of starting and stopping hormone replace-
ment therapy. Age, weight, height, body mass index
(BMI) and familial history of hip fracture (FHHF) were
also recorded. The questionnaire was phrased to ascer-
tain the most strenuous level of activity carried out daily
during each of the three age periods, according to EVOS.
The definition of grade of physical activity was the same
used in EVOS®*2),

In order to verify lifestyle changes related to risk fac-
tors associated to falls and bone mass, we investigated the
following topics: 1- Environmental adaptations and home
modifications such as kind of shoes, transports, adequate
lighting, placement of bright colored tape or nonskid mats
on steps, removal of scattered rugs, objects in the pa-
thway, installation of night-lights, installation of bathtub
nonskid mats or strips and use of canes; 2- Risk factors
related to bone mass such as milk intake and physical
activity; 3- Age-related physiological changes such as di-
zziness (confirmed by Romberg test), health perception,
fear of falling, number of falls during last year, visual acuity
and hearing loss.

In order to check whether patients had changed their
habits, women’s behaviour was analysed before and after
the fracture.

Peripheral fractures were identified only by self-report.
Lateral thoracic and lumbar radiographs were taken ac-
cording to a standard protocol. Thoracic films were cen-
tered at T7 and lumbar films at L2. Six points were ma-
rked on each vertebral body from T4 to L4 in order to
describe vertebral shape, and measurements of anterior,
middle and posterior height were recorded. Vertebral
height ratios were calculated from these measurements
and the presence of vertebral deformity was defined ac-
cording to Riggs’s method.
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All participants had at least one bone mass measure-
ment showing osteoporosis at the spine or femoral neck,
according to the WHO criteria. Bone mineral density was
measured using a bone densitometer (Lunar DPX, Madi-
son, WI).

All women gave written informed consent and the
protocol was approved by the UNIFESP/EPM Ethical
Committee.

STATISTICAL ANALYSES

Mean and standard deviation (SD) results were reported
for demographic and clinical parameters. Percentile com-
parison between before and after the fracture was perfor-
med to all aspects related to bone mass and falls. Values of
p less than 0.05 were considered significant.

RESULTS

Demographic characteristics of all women are shown in
Table 1, and lifestyle habits that influence mainly bone
mass before and after the fracture are listed on Table 2.

TABLE 1
DEMOGRAPHIC CHARACTERISTICS OF 122 WOMEN
WITH OSTEOPOROTIC FRACTURE

(mean + SD)
Age (years) 75+8
Weight (kg) 56.2 + 10.5
Height (m) 1.48 +0.07
BMI (kg/m?) 25.5+4.3
Years since menopause 27.1+£9.5

TABLE 2
LIFESTYLE HABITS RELATED TO BONE MASS
BEFORE AND AFTER FRACTURE

Before (%) After (%) p Value

Milk intake: < 1glass 12.1 10.8 0.813
1-2 glasses 55.6 57.1 0.852

> 2 glasses 32.3 32.1 0.964

Physical activity: none 51.6 69.7 <0.001
1/2 to 1 h/day 40.2 27.9 <0.001

More than 1 h/day 8.2 2.4 <0.001

The majority of participants did not practice any physi-
cal activity before fracture (51.6%) and this trend became
more evident after the event (69.7%). Milk intake has not
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changed after the fracture. Smoking, alcohol intake and
prolonged immobility were not statistically difterent befo-
re and after fracture (data not shown).

Before fracture, two thirds of the patients had good
health perception. After the event the same proportion
answered that they had poor health perception. Fear of
falling was not difterent before and after fracture (Table 3).

TABLE 3
FEAR OF FALLING AND HEALTH PERCEPTION
BEFORE AND AFTER FRACTURE

Before (%) After (%) p Value

Fear of falling 79.5 81.2 0.879
Health perception: good 66 33.6 <0.001
poor 34 66.4 <0.001

Table 4 shows that after presenting a fracture, women
changed their shoes from leather to rubber sole (36.8% vs.
55.7%), began to use more canes (14.7% vs. 27.9%), sto-
pped using public transportation and started using private
car (21.1% vs. 70.1%), removed rugs at home (59.6% vs.
38.3%), complained more of dizziness (46.6% vs. 63.4%)
and increased the number of falls during last year (36.1%
vs. 52.6%). Romberg’s test was positive in 78.7% of them.
Visual and hearing impairment were referred by 41.9% of
the patients. They have not changed home illumination ,
installed handrail or asked for an anti-slipper floor at the
steps after the fracture.

TABLE 4
LIFESTYLE HABITS RELATED TO FALLS
BEFORE AND AFTER FRACTURE

Before (%) After (%) p Value

More than one fall during last year 36.1 52.6 <0.001

Use of rugs at home 59.6 38.3 <0.001

Use of cane 14.7 27.9 <0.001

Kind of shoes: leather 63.2 36.8 <0.001

rubber 44.3 55.7 <0.001

Means of transportation: public 78.9 21.1 <0.001

private car  29.9 70.1 <0.001

Home lighting 93.4 94.7 0.845

Dizziness 46.6 63.4 0.367
282

DISCUSSION

Most of the falls in the elderly are probably due to intrinsic
(host) and extrinsic (environmental) factors. Although there
has been a great deal of progress in the identification of
intrinsic risk factors, investigation of extrinsic factors re-
mains more limited. Environmental factors are thought to
be particularly important in falls among the more active
elderly while intrinsic factors may be more representative
this role among the frail®¥.

Fears and apprehensions are often cited as contributing
factors to decreased quality of life, however questions re-
lated to worry about the future are rarely included in ge-
neric quality of life questionnaires. Our results agree with
Lydick who concluded that osteoporosis-related fears appe-
ar to explain a small but significant percentage of the vari-
ation in quality of life of middle-aged women®. Hip frac-
ture, spinal deformity, decreased mobility, pain from
fractures and stature loss are common physical consequen-
ces of osteoporosis that often lead to difficulty in perfor-
ming daily activities, feelings of insecurity and unattracti-
veness, depression and social isolation. We observed that
health perception was compromised among women with
vertebral and hip fracture.

Patients have not changed their habits in relation to
smoking, immobility and alcohol intake after a fracture.
Only a minority of our patients had these habits and it
could explain the poor correlation observed. Although
the impact of these risk factors on fracture’s pathophysi-
ology is not well established, their detection and modifi-
cation whenever possible during any period of the life is
surely an important and potential preventive strategy
against osteoporosis.

Regular physical activity has been a priority for bone
loss prevention and has been emphasized in many resear-

ches@6-30

). Nevertheless, most of our patients had become
more sedentary after fracture. Fear of falling could be an
explanation for the sedentary behavior, however this fee-
ling was not different before and after fracture. Impaired
physical conditions could be another hypothesis that was
not investigated in this study®?.

Home hazards usually seen among elderly people li-
ving environments include inappropriately placed furni-
ture or objects, scattered rugs and slippery surfaces®3.
The relationship between home hazards and falls is most
frequently ascertained by self-report®9. Old people

implicate environmental factors in one third to half of
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their falls®”*¥. The majority of studies is conducted re-
trospectively and is therefore limited by the subject’s abi-
lity to remember falls and the circumstances precipitating
them®). Prospective studies of falls in community-resi-
ding older adults have also found an association between
falls and the home environment. In a prospective cohort
study of 325 community-residing elderly, nonfrail indi-
viduals, the risk of falling increased as the number of ha-
zards in home was greater 0.

Our results suggest that women have modified lifestyle
habits, mainly those related to falls. They have not cared
about milk intake and physical activity, well known fac-
tors associated to bone loss. Even after being told by doc-
tors that milk and physical exercises are good to bone he-
alth, women have not changed their previous habits.
Furthermore, they have changed lifestyle habits only after
the event and not before it, even knowing the importance
those habits have on risk of fractures.

Our study had some limitations. Despite the fact we
have included questions about drugs related to bone me-
tabolism, we have not searched use of medications associ-
ated to falls such as psychotropic, antiparkinson, antide-
pressants drugs, sedatives and hypnotics. Notwithstanding
all women have been followed during the last year by the
same physician, receiving the same oral information, we
have not given them any special classes or a written manu-
al describing measures to improve bone mass or how to
avoid falls. In addition, due to the cross-sectional nature of
this study, we have not seen the patients before, during
and/or after the fracture. We have just inquired them about
the fracture they have suftered and its circumstances. Me-
mory limitations common to this population may have led
to some biases.

The real impact of habits and home modifications on
falls and fracture rates in elderly women is controversial.
Hornbrook et al. conducted a fall prevention program ran-
domized trial and documented only a modest reduction in
the number of falls (7%)“). On the other hand, Schwarz et
al. reported statistically significant reduction of falls after
home hazards modification™.

Lifestyle changes can modify coronary heart disease and
reduce mortality from it*. Exercise programs have redu-
ced mortality rates after myocardial infarction by 20%"*¥,
and stopping smoking is associated with halving of morta-
lity®). Reductions in mortality from dietary changes have
been attributed to a protective effect from certain foods,
particularly fruit and vegetables, in addition to cholesterol
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(047 As heart attack is clearly a very traumatic

lowering
health event with imminent death risk, it might be more
persuasive and easier to convince people at risk to adopt
lifestyle changes than it is to reach the same objective with
osteoporotic patients.

There is no convincing evidence that the disease itself is
sufficient to motivate people to adopt lifestyle changes.
People’s willingness and ability to adopt lifestyle change is
a complex issue in which lay understandings of disease cau-
sation and risk, and a range of socioeconomic factors is
important. Research on lifestyle and health behavior has
largely focused on general population where there is con-
siderable evidence that people are generally aware of heal-
th risks associated with particular behaviors. However,
knowledge alone is not enough to bring about changed
behavior™. In addition, social factors such as people’s en-
vironment, social and material resources and appropriate-
ness of lifestyle behavior to people’s stage in life cycle affect
the lifestyle choices people may adopt™.

Research on patients with established disease is limi-
ted. However, research on patients with non-insulin de-
pendent diabetes and alcoholic liver disease has indicated
that, as demonstrated in general population, beliefs about
the condition, interpretations of lifestyle advice and a ran-
ge of social factors similarly influence “at risk” patient’s
ability and willingness to adopt and maintain lifestyle
changes®’-!
mental factors, especially dietary calcium intake and phy-

). Scientific evidence supports that environ-

sical activity, can favorably modulate bone mass of ado-
lescent girls and young women®?. A number of potentially
modifiable factors affecting risk of falling has been con-
sistently identified and this risk increases with the num-
ber of risk factors present. There seems to be considera-
ble potential to increase secondary prevention of
osteoporotic fractures in general practice. Thus, given
the number of factors involved, multifactorial risk inter-
ventions may be the most promising strategy.

It seems that the majority of osteoporotic patients know
what to do, but they are not convinced that lifestyle chan-
ges will play an important role in reduction of osteoporo-
tic fracture risk. Our results suggest that in spite of the
great deal of evidence showing the importance of skeletal
risk factors related to fractures, women at risk are not awa-
re of and do not adopt healthy habits in order to avoid or
minimize bone loss. Further research is needed in order to
check which intervention strategies may lead to better re-
sults in preventing osteoporotic fractures.
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APPENDIX 1
QUESTIONNAIRE ABOUT BONE Mass AND FRACTURE

After the fracture, have you changed your physical activity?
ves O nod don't know Q

After the fracture, have you changed your milk intake?
ves O nod don't know Q

After the fracture, have you changed alcohol intake?

ves O no don’t know O

After the fracture, have you changed smoking habits?

ves O noQ don’t know O

After the fracture, have you been immobilized?

ves O no don’t know O

APPENDIX 2
QUESTIONNAIRE ABOUT FALLS AND FRACTURE

After the fracture, how do you describe your health perception?

good O bad O

After the fracture, have your fear of falling changed?

ves noQ don't know O

After the fracture, has the frequency of falls increased?
ves noQ don't know O
Do you have rugs at home?

ves O nod don't know O

Have you changed the rugs of your house after the fracture?
ves O noQ don’t know O

Is there adequate lighting into the rooms at night?

ves O no don’t know O
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Have your worry about lighting rooms improved at night after
fracture?

ves no(Q don't know O

Do you use cane?

ves nod don't know Q

After the fracture, do you need more the cane?

ves nod don't know Q

Is there staircases at your house?

ves O noQ don’t know O

Is there handrail at your house?

ves O no don’t know O

Is there anti-slipper floor at your house?

ves O no don’t know O

Have you changed any of these articles after the fracture?

staircases O handrail O anti-slipper floor O

Do you feel dizzy?
ves no don’t know QQ

Have your dizziness perception changed after the fracture?
ves no don’t know O

Which mean of transportation did you use to use before the
fracture?

publicQ private O

Have you changed your mean of transportation after the fracture?

ves noQ don't know O
What kind of shoes did you use to use before the fracture?

rubber sole O leather sole O

Have you changed your kind of shoes after the fracture?

ves nod don't know Q
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