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ABSTRACT. Our objective was to describe the in-
terventions aimed at preventing a recurrent hip 
fracture, and other injurious falls, which were pro-
vided during hospitalization for a first hip fracture 
and during the two following years. A secondary 
objective was to study some potential determi-
nants of these preventive interventions. The design 
of the study was an observational, two-year follow-
up of patients hospitalized for a first hip fracture 
at the University Hospital of Lausanne, Switzer-
land. The participants were 163 patients (median 
age 82 years, 83% women) hospitalized in 1991 
for a first hip fracture, among 263 consecutively 
admitted patients (84 did not meet inclusion crite-
ria, e.g., age>50, no cancer, no high energy trau-
ma,  and 16 refused to part ic ipate ) . 
Preventive interventions included: medical inves-
tigations performed during the first hospitalization 
and aimed at revealing modifiable pathologies that 
raise the risk of injurious falls; use of medications 
acting on the risk of falls and fractures; preventive 
recommendations given by medical staff; suppres-
sion of environmental hazards; and use of home 
assistance services. The information was obtained 
from a baseline questionnaire, the medical record 
filled during the index hospitalization, and an in-
terview conducted 2 years after the fracture. Po-
tential predictors of the use of preventive interven-
tions were: age; gender; destination after discharge 
from hospital; comorbidity; cognitive functioning; 
and activities of daily living. Bi- and multivariate 
associations between the preventive interventions 
and the potential predictors were measured. Inhos-
pital investigations to rule out medical pathologies 
raising the risk of fracture were performed in only 
20 patients (12%). Drugs raising the risk of falls 

were reduced in only 17 patients (16%). Preventive 
procedures not requiring active collaboration by 
the patient (e.g., modifications of the environment) 
were applied in 68 patients (42%), and home as-
sistance was provided to 67 patients (85% of the 
patients living at home). Bivariate analyses indi-
cated that prevention was less often provided to 
patients in poor general conditions, but no ascer-
tainment of this association was found in multi-
variate analyses. In conclusion, this study indicates 
that, in the study setting, measures aimed at pre-
venting recurrent falls and injuries were rarely 
provided to patients hospitalized for a first hip 
fracture at the time of the study. Tertiary preven-
tion could be improved if a comprehensive geriat-
ric assessment were systematically provided to the 
elderly patient hospitalized for a first hip fracture, 
and passive preventive measures implemented.  
(Aging Clin. Exp. Res. 12: 13-21, 2000)
©2000, Editrice Kurtis

INTRODUCTION

Hip fracture is a major public health problem be-
cause of its high occurrence rate, and its heavy so-
cial, economic and human consequences. Between 
1986 and 1991, the mean annual incidence for 100 
000 people older than 20 years in the Canton of 
Vaud, Switzerland was 241 and 84 among women 
and men (1), respectively. This high rate is close to 
what is observed in other industrialized countries (2). 
A 10 to 20% excess mortality at 1 year has been 
observed after a hip fracture (3, 4). Moreover, 15 to 
25% of the patients will loose their autonomy during 
the first year following the fracture (4, 5), which leads 
to an important use of home assistance (25 to 35%) 
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and institutionalizations (15 to 25%) (6) with a heavy 
impact on health costs. The global estimation was 
about 8 billion US$ in the USA in 1995. Because of 
the steady aging of populations in most industrialized 
countries, incidence and costs could double in 2040 
(7).

Successful primary preventive interventions on hip 
fracture will therefore be extremely valuable (8, 9). 
However, tertiary prevention should not be over-
looked, because recurrence of hip fracture is not 
rare. Indeed, 5 to 10% of all hip fractures are recur-
rences, and the risk of experiencing a second fracture 
is 15/1000 person-years in men, and 22/1000 
person-years in women (8, 10). Prevention of recur-
rence is essentially similar to primary prevention (8). 
However, how and how often prevention of the re-
currence is practiced is largely unknown (10-13). The 
aim of this study, therefore, was to determine how 
frequently tertiary prevention of recurrent hip frac-
ture and other injurious falls was provided, and to 
investigate if any personal characteristics of the pa-
tient were associated with preventive practices.

More than 90% of hip fractures are secondary to 
a fall (14, 15). Thirty percent of elderly people living 
in the community, and 60% of nursing home resi-
dents fall once or more during the year (16). Ten 
percent of falls lead to serious non-fatal injuries (9, 
16), of which half are fractures, including 40% of hip 
fractures (17). In addition, 40% of institutionalizations 
are due to falls (18). Prevention programs include: 
reduction in global medication use (7, 19, 20), par-
ticularly psychotropic and hypotensive agents (21-
23); reduction in alcohol consumption (19, 22); im-
provement of environmental safety (18, 20, 24, 25); 
and increased home assistance, which could improve 
nutrition behavior and home safety. Other measures 
include: increase in strength and gait through physi-
cal training (26, 27); changes in dangerous behaviors 
like long lonely walks and climbing on chair or lad-
ders (28); and use of proper shoes (29). Additional 
interventions consist of medical checking for pathol-
ogies which rise the risk of falling, such as hypoten-
sion (19, 30), musculo-skeletal problems (9, 25, 31), 
proprioceptive or neurologic impairment (25, 30, 
31), dementia (9, 25, 30), foot problems (25) as well 
as visual (9, 30, 31), auditory (9) or gait impairment 
(9, 25).

The other major risk factor for hip fracture in 
elderly people is osteoporosis (32-34). Some prophy-
lactic therapies, like hormone replacement (35-37) 
as well as vitamin D or calcium supplements (38-40), 
are effective. In addition, treatments like calcitonin 
and biphosphonates (41) may reduce the risk of hip 
fracture, whereas the effect of fluoride is still contro-

versial (33, 34, 42). High-calcium intake during child-
hood, adolescence and beyond (43-45), appropriate 
sun exposure (46), physical training (26, 32, 34), 
avoidance of smoking (26, 47), and reduction in 
steroid use (33) are other measures which help to 
reduce osteoporosis.

SUBJECTS AND METHODS
Subjects
In 1991, 263 patients were hospitalized at the 

University Hospital of Lausanne for a first hip frac-
ture. One hundred and sixty-three patients were in-
cluded in a study aimed at determining risk factors 
for hip fracture; 16 patients refused to participate, 
and 84 did not meet inclusion criteria: 50 years old 
or more, white race, first episode of hip fracture, no 
cancer with possible bone dissemination, no Paget 
disease, no pathological fracture, no high energy 
trauma. In 1993, these 163 patients were contacted 
for follow-up 2 years after the fracture in order to 
study mortality, morbidity, use of health and social 
services, and prevention of recurrence of falls and 
fractures. Every participant was seen at her/his place 
of living.

Data
Data were collected from the 1991 initial exami-

nation and, mainly, from the hospitalization medical 
records as well as the 1993 examination. The studied 
variables included demographic indicators, comorbid-
ity, functional status, cognitive health measured by 
the short portable mental health questionnaire (SP-
MHQ) (48), autonomy (activities of daily living, place 
of residence), medication use, preventive interven-
tions, and clinical signs. Because too few single pre-
ventive interventions were provided, an analysis of 
the determinants of their use was not possible; there-
fore, preventive interventions were grouped into 5 
categories: medical investigations; prescription of 
drugs; counselling; environment modifications; and 
home assistance. 

In this study, medical investigations were defined 
as examinations performed during hospitalization 
enabling the detection of conditions that increase the 
risk of fall recurrence. Investigations included in this 
category encompassed the visual, auditory, nervous 
and vestibular systems, cognitive function, cardiovas-
cular and cerebrovascular systems, metabolism (in-
cluding vitamin B12), locomotive apparatus, cervical 
status, and finally ‘others’. A medical investigation 
was considered as performed whenever a consulta-
tion report, an exam result, or the specific exam re-
quest was found in the 1991 medical record. The 
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category ‘prescription of drugs’ included drugs known 
to increase the risk of falling (psychoactive medica-
tions classified as sedatives, antidepressants or neu-
roleptics, as well as hypotensives) that were pre-
scribed to the patients when they left hospital in 
1991 and were used in 1993, and those affecting 
bone metabolism (calcium, vitamin D and hormone 
replacement therapy) used in 1991. Initiation of 
hormone replacement therapy was not recorded dur-
ing hospitalization in 1991, nor at the 1993 follow-
up. In addition, the total number of drugs used per 
day in 1993 was recorded, but not specifically re-
garding osteoporosis treatment; it was indeed not the 
primary goal of the follow-up.

‘Counselling’ included recommendations to alter 
behavior regarding physical exercise, and nutrition, as 
well as to consult for specific problems (e.g., ophthal-
mologist, podologist). No information was obtained 
from relatives of patients that eventually died during 
the follow-up regarding preventive recommendations. 
Environmental modifications to prevent fall recur-
rence by reducing home hazards consisted of im-
provements in lighting, reduction in bed height, place-
ment of safety bars and anti-slip carpets (bathroom, 
kitchen), and suppression of obstacles (unfixed car-
pets, electrical cords, etc.) and other objects (ladder, 
etc.). Home assistance addressed preventive action by 
improving nutrition, avoiding activities that put pa-
tients at risk of falling, and by further reducing envi-
ronmental hazards (housework, meals-on-wheels, 
nurse or auxiliary visits, etc.). In addition, physiother-
apy provided after hospitalization, and the time spent 
outdoors in 1993 (a proxy for physical exercise and 
sun exposure which allows the synthesis of vitamin D) 
were considered.

For each category of preventive interventions, a 
score was calculated as a sum of possible points: 1 
point for every intervention performed, and 0 point 
if the procedure was not conducted. This score was 
then reduced to a dichotomous variable: at least one 
intervention performed ( 1 point) / no intervention 
performed (0 point). If all the non-missing variables 
were equal to 0 and at least one was missing, the 
score was assigned a missing value.

For the category ‘drugs prescribed in 1993’, the 
preventive intervention was considered as performed 
only if psychotropic and hypotensive drugs were not 
prescribed. Regarding the prescription of drugs during 
hospitalization, a preventive intervention was consid-
ered as performed if either psychotropic or hypoten-
sive drugs, or both, were reduced during hospitaliza-
tion. If information regarding either type of drug was 
missing, the score was assigned a missing value.

Statistical analysis
A univariate description of preventive interven-

tions and related scores was followed by exploratory 
bivariate analyses aimed at assessing associations 
between scores and potential determinant variables 
(age, gender, destination after discharge from hospi-
tal, comorbidity, cognitive functioning, and activities 
of daily living). Chi-square and Kruskal-Wallis tests 
were used. Finally, exploratory multivariate analyses 
were performed, to examine the relation between 
each potential determinant and preventive interven-
tions (as separate dependent variables), in the pres-
ence of the other determinants. Logistic and linear 
regression analyses were performed, and conducted 
on “Intercooled Stata 4.0”. Associations were con-
sidered statistically significant when p-values were 
<0.05 in bivariate and <0.1 in multivariate analy-
ses.

RESULTS

The majority of the 163 patients were women 
(N=136, 83%); the mean age was 81 (median 82, 
range 54-101). Forty-eight patients died during the 
2 years following the fracture (29%), 6 during hos-
pitalization for acute care or in the rehabilitation 
clinic, and 30 in a nursing home. One patient was 
lost to follow-up, and 12 refused to participate in the 
follow-up examination. Among the 131 patients liv-
ing in the community before the fracture, 49 (37%) 
were placed in a nursing home up to 1993, defini-
tively for most of them. In 1993, 31 patients were 
living in a nursing home, i.e., 27% of the survivors.

Medical investigations
Thirty medical examinations were performed in 

20 patients (12%). Cardiovascular check-ups were 
the most common (9), followed by investigations of 
cognitive (5) and metabolic problems (5), visual (4), 
‘other’ (4) and neurological investigations (3). No 
specific investigations, or consultations for potential 
auditory, vestibular, cerebrovascular, cervical, motor 
or vitamin B12-related impairments were per-
formed.

Prescription of drugs
Treatment modifications in 1991
Before hospital admission, 40% of the patients 

used sedatives, 10% antidepressants, and 44% hypo-
tensives. Overall, about half of the patients with a 
hip fracture used at least one of these drugs. The 
prescription of these drugs was unchanged in most 
patients during hospitalization (Table 1). However, 
prescriptions of at least one drug in these two cate-
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gories were globally reduced or stopped in only 16% 
of the patients, whereas an increased or new pre-
scription was filled for 26% of them.

On admission, one patient was treated with cal-
cium plus vitamin D, another with calcium only, and 
7 (5%) with hormone replacement therapy. The as-
sociation calcium plus vitamin D was prescribed for 
2 patients during hospitalization, therefore only 4 
among the 163 patients received calcium or vitamin 
D, or calcium plus vitamin D at discharge.

Drug treatment in 1993 
Sixty-nine percent of the patients used one or both 

of the two categories of drugs (psychotropics 58%, 
hypotensives 37%, and both 27%), whereas only 
17% did not use any of them (Table 2). This use in-
creased between 1991 and 1993 in 20% of the pa-
tients, and diminished in 18% (psychotropics 7%, 
hypotensives 11%). In 1993, 52% of the patients 
used sedatives, and 18% other psychotropics (e.g., 
antidepressants, neuroleptics).

Finally, the mean, and median total number of 
drugs used per day was 3. Twenty percent of the 
patients were prescribed 0 to 2 drugs per day; 30%, 
2-3; 24%, 4-5; and 8%, 6-9 (missing: 18%).

Counselling
Among the patients alive in 1993, 55 (34%) re-

membered that they were given at least one recom-
mendation, whereas 27 (17%) indicated that they did 
not receive any (Table 3). The most frequent recom-
mendation was to have a vision check-up (19%), 
followed by counselling to practice physical exercise 
(12%), and to control the feet (10%). 

Environment modifications
In 68 patients (42%), at least one modification in 

the physical environment at the place of living was 
made in order to reduce the risk of falling, whereas 
no change was made for 37 patients (23%) (Table 3). 
The most common change was the removal of ob-
jects that the patient could climb on (30%), followed 
by modifications of floors (10%), and rearrangements 
in the bathroom (9%).

Home assistance
No information was obtained about assistance at 

home from 84 patients (death, refusal, no response at 
follow-up, or living in a nursing home). Thus, 79 pa-
tients (or families) answered; 67 (85%) patients were 
receiving one or more types of professional assistance 
at home, and 12 (15%) did not receive any. In 1993, 
the types of assistance were, in decreasing order: 
housekeeping, 30 (38%); meals-on-wheels, 12 (15%); 
general help provided by a Red Cross aide, 11 (14%) 
or a nurse, 5 (6%); and assistance through an alarm 
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Table 2 - Drugs increasing the risk of falling used in 1993 (N=163).

 yes (%) no (%) missing * (%)

Psychotropics 95 (58) 43 (26) 25 * (16)
Hypotensives 61 (37) 74 (45) 28 * (17)
Both 44 (27) 28 (17)
* Refusal of follow-up (12) and missing answers.

Table 1 - Drugs increasing the risk of falling. Modifications of prescription during hospitalization in 1991: number and percent of 
patients (N=163).

Modifications of prescription            Psychotropics        Hypotensives
 N (%) N (%)

Reduced or interrupted (%) 10 (6)a 7 (4)b

Increased or introduced (%) 29 (18) 18 (11)
No change (%) 119c (73) 133d (82)
Missing (%) 5 (3) 5 (3)

a Proportion of those using psychotropics on admission;
b Proportion of those using hypotensives on admission;
c 52% did not use psychotropics before hospital admission;
d 56% did not use hypotensives before hospital admission.



device (Secutel R) in two patients only. Between 1991 
and 1993, 61 of these 79 patients received one or 
more types of help.

In addition to these 5 categories of preventive inter-
ventions, 32% of the patients had physiotherapy after 
hospitalization, and 47% did not. Among the patients 
who answered the question regarding the amount of 
time spent outdoors daily in 1993 (36% missing), 52 
spent more than 30 minutes, and 52 less.

The associations between categories of preventive 
interventions (according to the dichotomous score: 
preventive intervention performed or not), and deter-
minants of their use are presented in Table 4. Only 
p-values are reported as a summary indication. Gender 
was not associated with the use of any of these pre-
ventive measures. The general trend of the bivariate 
associations indicated that the different preventive in-
terventions and indicators examined were less often 
observed in the oldest patients, in those discharged to 
nursing home or dependent, as well as in patients with 
high comorbidity (3 or more pathologies) or an altered 
mental state. However, after multivariate adjustment 
including all the predictors, this trend was not con-
firmed. Only a few associations remained significant, 
indicating, as expected, that being older, living in a 
nursing home, and having an impaired mental status 
were independently associated with spending less time 
outdoors (Table 4). However, the models used in this 
analysis only weakly explained the variance of the de-
pendent variables (6 to 22%).

A post-hoc hypothesis was explored: ‘Reducing the 
use of drugs which favor falls (psychotropics and hypo-
tensives) during the hospitalization in 1991 predicts a 
less frequent use of these drugs in 1993’. The ration-

ale was that the ‘preventive measure’ adopted in the 
hospital could influence the general practitioner who 
would then strive to reduce the risk of subsequent falls 
and fractures through prudent drug prescription. No 
significant association was found, and the hypothesis 
was rejected.

DISCUSSION

The main result of this study is that prevention of 
recurrent falls and fractures after a first hip fracture 
is not systematically performed in the surveyed area, 
neither in the hospital nor after discharge from hos-
pital. 

Medical investigations to find a manageable poten-
tial risk factor for future falls or osteoporosis were 
performed in only 12% of the patients during the 
acute hospital stay. Furthermore, this is certainly an 
upper limit, because most of these exams were prob-
ably not aimed at investigating reasons for falls or 
bone fragility. Examination of patients regarding 
cardiovascular problems or dementia, for instance, 
was probably justified by current cardiac problems or 
disorientation, and was not made with the aim of 
preventing future falls. On the other hand, some 
bedside examination (e.g., cervical functioning, ex-
amination of the locomotion apparatus) might have 
been performed without being reported in the medi-
cal record. 

On entry to hospital, many patients were using 
drugs that raise the risk of falling, and the number of 
medications further increased during hospitalization. 
Patterns of prescription of drugs involving a risk of 
recurrent falls, during hospitalization in 1991 and in 
1993, indicated that the existence of an increased 
risk of falling in these patients apparently was not a 
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Table 3 - Counselling and modifications of environment (N=163).

COUNSELLING yes (%) no (%) unknown (%) missinga,b (%)

Check vision 31 (19) 51 (31) 19 (12) 62 (38)
Check audition 10 (6) 72 (44) 19 (12) 62 (38)
Check feet 17 (10) 66 (41) 18 (11) 62 (38)
Improve nutrition 15 (9) 69 (42) 17 (10) 62 (38)
Improve physical exercise 20 (12) 64 (39) 17 (10) 62 (38)

ENVIRONMENT

Increase lighting 2 (1) 98 (60) 4 (2) 59 (36)
Reduce bed height 3 (2) 97 (60) 4 (2) 59 (36)
Place security bars 9 (6) 92 (56) 4 (2) 58 (36)
Rearrange bathroom 15 (9) 85 (52) 4 (2) 59 (36)
Suppress objects to climb on 49 (30) 54 (33) 5 (3) 55 (34)
Modify floors 16 (10) 84 (52) 4 (2) 59 (36)

a Counselling: missing values: 48 deceased, 12 refused to participate, and 2 missing answers.
b Environment: missing values: 34 deceased, 12 refused to participate, and 12 missing answers.



major determinant of drug prescription. However, 
this is in no way a judgment of the appropriateness 
of the indication for the treatment, which can be 
perfectly justified on other medical grounds, like hy-
pertension or depression; in such cases, stopping, 
reducing or avoiding to introduce an effective treat-
ment could be more deleterious than beneficial for 
the patient’s health. For instance, the increase in the 
use of hypotensive drugs might have been based on 
observations made during hospitalization, and the 
initial rise in the use of sleeping pills might have been 
due to the unusual environment, the trauma, and the 
surgery. The latter prescription, however, should 
have been adapted thereafter as well as on discharge 
from hospital. In general, an indication for drugs that 
increase the risk of falling should be particularly 
carefully evaluated in patients admitted to hospital 
for hip fracture.

The very low prescription rate of vitamin D or 
calcium supplements before and during hospitaliza-

tion indicates that neither general practitioners nor 
hospital physicians were used to prescribing these 
treatments in 1991. Since that time, several studies 
have indicated that the potential benefits of vitamin 
D or calcium supplements can slow down osteoporo-
sis, and reduce the number of fractures, even if the 
treatment is initiated late (38-40). The small number 
of women receiving hormonal replacement therapy 
in 1991 can be explained by the very high median 
age of this population. Indeed, the benefit of begin-
ning hormone replacement therapy in women over 
70 years of age is uncertain (7), and its risks and side 
effects are dissuasive (49). This survey did not allow 
a specific evaluation of the use of calcium, vitamin 
D, and hormone replacement therapy in 1993, and 
this constitutes one of its limitations. There is, how-
ever, some indirect information indicating that phar-
macologic prevention of osteoporosis has not in-
creased much in the following years. For instance, 
data from a 1997 population survey, including 13 
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Table 4 - Associations between preventive interventions and determinants of their use (p-values as summary indicators of the as-
sociations).

    Predictors

Interventions  Age Destination Comorbidity Mental state Autonomy

Medical B:  0.810  0.958  0.199  0.902 0.450
  investigations M:  0.598  0.919   0.037II

  0.267 0.732
Drugs in hospital B:  0.782  0.193  0.429  0.103 0.996
  in 1991 M:  0.764  0.142  0.165  0.581 0.754
Drugs at home B: <0.007*  0.796  0.217  0.035* 0.010*
  in 1993 M:  0.374  0.592  0.414  0.184 0.158
Preventive B:   0.016†   0.103*  0.238  0.179 0.395
  recommendations M:  0.418  0.084  0.615  0.224 0.884
Environment B:  0.751  0.453  0.054  0.899 0.274
  modifications M:  0.408  0.795  0.946  0.957 0.371
Home assistance B:  0.570  0.106  0.282  0.469 0.152
 M:  1.000  0.923  0.635 ** ‡‡
Total no. of drugs B:   0.053*   0.036* <0.005*   0.070* 0.179
 M:  0.983  0.196   0.016#  0.419 0.903
Physiotherapy B:    0.041*  0.280  0.571   0.101* 0.927
  after discharge M:   0.532  0.755  0.874  0.167 0.256
Time spent outdoors B: <0.001* <0.001*  0.278 <0.001*  0.020*
  in 1993 M:   0.036‡   0.046§  0.853    0.039†† 0.637

B: bivariate analysis; M: multivariate analysis
* The association shows that the preventive intervention was less frequent when health status was reduced (old age, residence in a nursing home, high co-
morbidity, impaired mental state, impaired ADLs).
† The association does not indicate any interpretable sense.
‡ Advanced age was associated with very little time spent outdoors.
§ Entering a nursing home after discharge was associated with less time spent outdoors.
II High comorbidity was associated with more investigations.
# High comorbidity was associated with a larger use of drugs.
** Every patient with more than 2 errors in SPMHQ received home assistance.
†† An impaired cognitive functioning was associated with less time spent outdoors.
‡‡ Every dependent patient living in the community received home assistance.



000 people from all of Switzerland, showed that 
10% and 6% of women aged 35 and over and 65 
and over, respectively, used hormone replacement 
therapy. A daily use of 4 different drugs, whatever 
they are, increases the risk of falling (7, 20). In this 
study, the median was 3 drugs per day, hence a com-
prehensive evaluation of drug prescription, with the 
aim of reducing total prescription, would be of pos-
sible benefit.

The majority of the patients were given at least one 
preventive recommendation. However, answers to 
these questions were strongly dependent on the pa-
tients’ memory. Moreover, it is unknown whether all 
these recommendations were given with the explicit 
purpose of preventing recurrent falls and fractures, 
because numerous other medical reasons could have 
justified most of them.

Environmental modifications represent preventive 
strategies clearly aimed at reducing the risk of falling. 
This type of prevention, if affordable, is probably 
feasible, because it needs only one single intervention, 
and no active collaboration from the patient. Results 
were considered good, since about half of the patients 
who answered received this type of prevention. As-
sistance at home was frequent; it must be interpreted 
as indicating the needs of the patient in relation to the 
lack of self-sufficiency, rather than a preventive meas-
ure.

This study has several limitations. Response rates 
were frequently low. The accuracy of patients’ an-
swers is uncertain, because many were derived from 
patients’ recall. In addition, some patients presented 
cognitive impairments. The list of preventive inter-
ventions examined was not exhaustive. In fact, some 
preventive interventions were incompletely, or not at 
all investigated in this study, such as physical training 
(26, 32, 34), use of hip pads (50), consumption of 
dairy products (44-46), use of other drugs affecting 
bone metabolism (32, 33, 42), and use of calcium, 
vitamin D and hormone replacement therapy in 
1993. Analysis of the use of drugs that increase the 
risk of falling is limited, as the appropriateness of 
their indication was unknown. Finally, this study was 
conducted several years ago, and the use of preven-
tive interventions in hip fracture patients might have 
increased since then.

Despite these limitations, we explored the associa-
tions between preventive interventions and predictive 
factors. Globally, the main result of the bivariate 
analyses is that a poor general status, indicated by a 
very old age, high comorbidity, a poor mental status, 
and a lack of autonomy, seems to be an important 
limitation to the application of preventive interven-
tions; however, multivariate analysis does not support 

this hypothesis. One explanation might reside in the 
small number of preventive interventions used, that 
translated into a low power of this analysis. 

Patients in poor general conditions are also those 
at highest risk for recurrent falls and fractures. They 
should, therefore, benefit from customized preventive 
interventions, which was not apparent in the studied 
group of patients. This lack of preventive interven-
tions in patients who could benefit from them is 
mostly due to the requirement of an active participa-
tion on the part of the patients. Indeed, preventive 
interventions not requiring patient participation (e.g., 
environment modification) were generally used more 
often than those requiring active collaboration. 

It seems that two main types of interventions 
should be applied to improve the prevention of recur-
rent falls and fractures after a first hip fracture. First, 
preventive activities which do not need the active 
participation of the patients, and are then more eas-
ily applicable should be favored, such as environmen-
tal modifications and assistance at home. Secondly, 
a comprehensive geriatric assessment should be per-
formed systematically in patients who have been 
hospitalized for a hip fracture, in order to reveal 
modifiable pathologies raising the risk of recurrent 
falls, adapt medication according to priorities and 
also the risk of falling and osteoporosis, and improve 
physical abilities following appropriate counselling 
(51, 52) to the patient and relatives. Although a 
comprehensive geriatric assessment can be per-
formed in the rehabilitation center, or by the general 
practitioner, it seems important to conduct it in the 
hospital as it may lead to early interventions, and al-
low informed decision-making for patient destination 
at discharge. Actually, this study shows that this op-
portunity was often missed in 1991. Therefore, it is 
necessary to promote effective preventive interven-
tions to reduce the recurrence of falls and fractures in 
patients with a first hip fracture. Examining the ef-
fectiveness of those interventions in field studies, and 
investigating the barriers to the use of preventive in-
terventions in patients, especially the frail elderly who 
have sustained a fracture of the proximal femur, are 
key themes for future research and development 
projects.
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