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Abstract

The purpose of this study was to evaluate the influence of a personal
training program and dietary assessment on quality of life in women with
osteoporotic hip fractures. 
Fifty women with osteoporotic hip fractures, aged 57-89 years, were
randomized in an experimental group (n=25) and a control group (n=25).
The experimental group participated in a 12-week muscle strengthening
training program.  The controls were instructed to continue with their
routine daily activities. Specific questionnaires (regarding osteoporosis
and diet) were used to assess quality of life in both groups, before and
after the intervention. 
Both descriptive and inferential statistics were used for analyses. For
descriptive analyses, mean values, standard deviations and occurrence
frequencies were estimated and they are represented here. Our main
investigational hypothesis was analyzed by 2-way ANOVA with repeated
measures. 
Our results show that the muscle strengthening program benefited the
experimental group of women with osteoporotic hip fracture and improved
their quality of life.
In conclusion, considering that women with osteoporotic fractures show
a tendency for deterioration of their mobility and ambulatory ability
starting form about the fourth decade of age, due to natural aging processes
(decreased strength, endurance), and changes related to osteoporosis
(fractures, reduced mobility, confidence, independence, social life, pain),
participation in similar programs may considerably enhance them in
their daily activities and prevent deterioration in body composition. Diet
had a positive effect on these women using specific dietary instructions. 

KKeeyy  wwoorrddss::  osteoporotic fractures, women, exercise, quality of life, diet,
muscle strengthening program. 

TOMOS3_TEFXOS4  2/1/11  10:17 AM  Page 96



Volume 3 - Issue 4 [97]

ORIGINAL ARTICLE

Introduction 
In osteoporosis, bone density is decreased below a
critical limit and then numerous consequences appear,
such as reduction of height, back pain, increased
fragility of the bones and fracture risk (Saag et al,
2005). Osteoporotic fractures lead to reduction of
mobility, negative influence on social life, mood and
cognition of the individual, pain, disability, depression,
and loss of independence, sequelae that are all crucial
components of quality of life (Picavet et al, 2004). 
This impairment is commonly observed mostly in
individuals with vertebral or hip fractures compared
with fractures in other body areas and it is never
completely restored (Hagino et al, 2008). Although
physical activity and normal diet have positive effects
on body function, research assessing both parameters
is relatively scarce. Our results, using specific questionnaires
of quality of life before the occurrence of any fracture,
may have an important role in development of future
prevention strategies aiming in crucial and considerable
improvement of health in the aged (Rohde et al, 2008). 

Methods
Fifty women aged 57-89 years participated in our study.
All participants had been diagnosed with osteoporotic
hip fracture, after their admission to the Orthopaedic
Department of Hippokration General Hospital of Thessaloniki.
Subjects were randomly allocated in 2 groups; experimental
group and control group. The experimental (n=25) and
control (n=25) groups had a mean age and weight of
77.04 years, 78.36 Kg, 80.56 years and 78.64 kg, respectively.
All subjects provided an informed consent for their
participation in this study. The quality of life was assessed
twice, preoperatively and postoperatively for their hip
fracture, by specifically designed questionnaires (for
osteoporosis and for diet), in both groups. The experimental
group participated in a muscle strengthening program.
The osteoporosis questionnaire included 41 items and
it was based on the relative literature review and on the
judgment of the experts that created it. For convenient
use, its items are grouped in 7 domains (pain, activities
of daily life, domestic work, mobility, leisure time,
perception of health and cognitive function). Each activity
is scored with 3-5 points (1-2-3-4-5) using a Likert-type
scale (Adachi et al, 2001, Lips P et al, 1997, Lips P et al,
2005, Tsauo et al, 2005). This questionnaire has been
widely used and it has been evaluated for its reliability
and validity by the International Osteoporosis Foundation. 
The diet questionnaire included 55 items grouped in 6
domains (consumption of meat, breakfast, fruits,
vegetables, various foods and cereals including bread).
Each food category is scored with 0-7 points (0-1-2-3-
4-5-6-7), representing the weekly frequency of consumption
of each food, using a Likert-type scale (From Aston
University, WHO 2005, WHO 2007, IOF 2008).  
An individual muscle strengthening program was

initially implemented to both groups but after their
discharge from hospital (15 days) only the experimental
group continued it, while the control group continued
with routine daily activities and use of low intensity
exercises (mild walking, dish-washing, cooking).  
The muscle strengthening program was based on various
studies and guidelines from international societies (Chan
et al, 2003, Hauer et al, 2002, Gardner et al, 2005, Malliou
et al, 2004, Sherrington et al, 2003, Fleck et al, 2006,
Young et al, 2005, ACSM, 1998). It includes recording of
the exercise type that was applied (weight-bearing,
resistance, warm up and full recovery) the frequency in
days per week, the duration of each exercise in minutes,
the intensity (always moderate) and sets, repetitions and
relax time in every type of exercise. At the end of the
total duration of the program, the progress in frequency
and duration of each exercise was recorded as well. 
The program of the experimental group was completed
in 8-12 weeks, depending on case, with active participation
of all women. In some cases, it was interrupted earlier
(before completion of 12 weeks) due to pain intensity or
fatigue. It included weight-bearing exercises (stairs
climbing, vigorous walking) and resistance exercises
(light weight lifting, own body elevation by elastic bandage).
The frequency was 4-5 days/week either initially, increasing
gradually to 6-7 days/week or constantly, depending on
case. The duration of exercises varied between 10-15min
per exercise with a progressive increase to 15-30min per
exercise, depending on case. The intensity of all exercises
was invariably moderate, because of the osteoporosis.
Resistance exercises included 2 sets of 6-8 repetitions
per case with a resting interval of 2-3min. Warming up
and full recovery was implemented before and after the
main program, respectively, including circles with the
hands, initially in sitting and subsequently in standing
position. The duration was 10-15s with a progressive
increase to 20-25s. The intensity included 5 repetitions
with a progressive increase to 10-15 repetitions. Finally,
the intensity of pain was recorded three times, by
measurements at the start, at the middle and at the end

TABLE 1. Mean values (SD) of weight-bearing
and resistance exercises 

Pre- Post-
interventional interventional 

W! Duration 25.00 (2.04) 38.40 (3.74)1*
W! Frequency 2.60 (.58) 3.24 (.43)2*
RE Duration 17.60 (2.55) 27.60 (2.54)1*
RE Intensity 13.12 (1.83) 14.56 (1.96)1*
RE Frequency 2.12 (.33) 2.96 (.20)2*
1. Comparison is based on the paired t-test. 2. This difference
is based on Wilcoxon Singed Ranks test.
* p<0.01 
WB, weight-bearing; RE, resistance.
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of the program. The control group program included
routine daily activities (shopping, floor-sweeping, dish-
washing clothes-washing, ironing and gardening) with
exercises of low intensity (slow walking, stairs-climbing
or stairs-descending 2-3 times/week, and physiotherapy
with mainly passive exercises of the lower body). 

Statistical Analysis
Both descriptive and inferential statistics were used for
analyses. For descriptive analyses, mean values, standard
deviations and occurrence frequencies were estimated
and they are represented here. Our main investigational
hypothesis was analyzed by 2-way ANOVA with repeated
measures. The seven domains of the osteoporosis
questionnaire and the six domains of the diet questionnaire
were dependent variables. The assigned group, with two
levels, experimental and control, was our independent
variable. The measurement, with two levels, initial and
final, was the second factor. Differences in a level for p
below 0.05 were considered as significant. In case where
a significant interaction was found, we proceeded in
simple main effect analysis. The advantage of this method
is that all possible comparisons are performed under
the same type I error.

Results 
EEffffeeccttiivveenneessss  ooff  tthhee  iinntteerrvveennttiioonn  pprrooggrraamm  
According to the paired t-test, all parameters of the
exercise program were significantly improved. The
changes were noticed in the duration of weight-bearing
exercises as well as in the duration and intensity of
resistance exercises. In table 1, mean values and standard

deviations of those variables are shown.  Wilcoxon Singed
Ranks test revealed that both the frequency of the weight-
bearing exercises and the frequency of resistance exercises
were significantly increased (p<0.05) (Table 1). 

Discussion
An individual muscle-strengthening program improved
strength and resistance in women with osteoporotic hip
fractures. This improvement is very important because
of the tendency these women show for a progressive
worsening in their mobility status and in their ambulation,
due to the lack of sufficient mobilisation and physical
activity. It has been reported that the consequent
complications lead to institutionalization and social
isolation (Bakas E, 2001).  The role of specific exercises
(weight-bearing or strengthening) is important in increasing
bone mass and maintaining bone strength. The benefits
from exercising are not limited only to muscular
strengthening but they extend to a normal resocialisation
and de-institutionalization  (Iwamoto et al, 2001). Previous
research especially in women with hip fractures as
showed that the role of exercise after surgery is imperative
regarding the level of rehabilitation (Malmros et al, 1998).
Our study confirms the benefits of exercise and the
effectiveness of a well-planed personal training program,
in women with osteoporotic hip fracture. All women in
both groups showed improvement, which was significant
in the experimental group. 
A combination of physical exercise and proper diet in
children and adolescents is essential for a better quality
of life in older age (Khan et al, 2000, Swanenburg et al,
2007). Our results are very encouraging and they confirm

TABLE 3.  Effect of dietary directions 

Meat - protein consumption Increase in both groups 
Breakfast consumption No essential change in both groups 
Vegetables consumption Trend for increase in the experimental group
Fruits consumption Trend for increase in the experimental group 
Other foods consumption Trend for increase in the experimental group 
Cereals and bread consumption Reduction in the experimental group by the end of intervention

TABLE 2.  Osteoporosis Questionnaire 

Mean values (SD) of groups and measurements 

EExxppeerriimmeennttaall  ggrroouupp CCoonnttrrooll  ggrroouupp
11sstt  mmeeaassuurreemmeenntt 22nndd  mmeeaassuurreemmeenntt 11sstt  mmeeaassuurreemmeenntt 22nndd  mmeeaassuurreemmeenntt

Pain 17.24 (1.64) 13.84 (1.34) 18.76 (1.87) 18.04 (.93)
Activities  12.28 (1.99) 10.24 (1.92) 14.64 (1.29) 12.76 (1.01)
Household activity 17.84 (2.62) 15.04 (2.37) 20.40 (2.02) 18.68 (1.21)
Mobility 31.88 (3.87) 27.52 (2.96) 32.64 (3.01) 30.60 (2.02)
Leisure time  21.24 (1.94) 18.40 (2.16) 21.23 (1.74) 20.28 (1.54)
Health perception 12.28 (.84) 11.12 (1.27) 12.54 (.88) 11.72 (1.06)
Cognitive function 29.16 (2.44) 30.20 (1.50) 30.32 (1.55) 30.44 (1.56)
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all previous studies on the role of diet. We showed explicit
both physical and mental improvement, increase in energy,
and faster healing of the surgical trauma without serious
complications or additional disease burden. This improvement
was a result of many factors; well designed intervention
program; constant adherence of the patients; exercising
in a familiar place; keeping a pleasant atmosphere;
attention and devotion of all of the members of our
scientific team; right behaviour and understanding of the
specific problems of osteoporotic women with precise
implementing of dietary recommendations. 

Conclusions                           
A muscle-strengthening program in combination with
appropriate dietary recommendations in osteoporotic
women can improve both their muscle strength and
endurance and their general quality of life. Given the
important role of daily physical activity starting from
younger age and of the understanding of the ideal
features of exercising for increase of bone density;
prevention programs could be designed to substantially
improve quality of life in postmenopausal women. 
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TABLE 4.  Intervention Program 

Type of Exercise Frequency Duration Intensity Progress 

Weight-bearing exercises (climbing Days per week Increase in days 
– descending stairs, vigorous walking) per week
Resistance exercises Days per week Sets 

Repetitions 
Rest 

Warm up/Full recovery (circles with 
the hands in sitting position)
ACSM’s position stand on osteoporosis and exercise. Med Sc Sp Ex, 1998, 27: 4.  
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