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ABSTRACT

Background:

Proximal femoral fractures (PFFs) are a public health issue due to their high frequency. The
frequency of a second PFF on the other side is estimated at 10%. This estimation is

controversial, however, and the risk factors have not been evaluated in a large population of
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French patients. The objective of this retrospective case-control study was to determine (1)
the incidence of second PFFs and (2) their risk factors.

Hypothesis:

The incidence of second PFFs is >2% after 1 year and >5% after 3 years.

Material and Methods:

We conducted a case-control study in a population of consecutive patients managed
surgically for PPF at the Lyon Sud Hospital between 2013 and 2014. We analysed the
following clinical factors: age, sex, body mass index (BMI), institutionalisation, the Parker
score, the American Society of Anesthesiologists score (ASA), comorbidities, and the use of
psychoactive drugs.

Results:

We included 474 PFFs (trochanter, n=240 and neck, n=234) of which 36 were bilateral. The
contralateral fracture occurred within 1 year of the first fracture in 6/474 (1.3%) cases and
within 3 years in all 36 cases (7.6%). The case-control study comprised 49 cases with
bilateral PFF and 161 controls with no second hip fracture within 3 years. Risk factors for a
second hip fracture were age older than 90 years (odds ratio [OR] = 5.44; 95% confidence
interval [95%CI], 112-2642 (p=0.002)) and a history of heart disease (OR, 2.18; 95%ClI,
1.06-4.47 (p=0.03)). A Parker score >6 was protective (OR, 0.84; 95%CI, 0.71-0.99
(p=0.03)). Mortality after 3 years was 42% (201/474), and 13% (63/474) of patients were
lost to follow-up.

Discussion:

Age older than 90 years, a Parker score below 6, and a history of heart disease are risk
factors for a second PFF within 3 years after the first PFF.

Level of evidence: III; case-control study

Key words: Hip fractures, Second hip fractures, Risk factors.



1. Introduction

Proximal femoral fractures (PFFs) constitute a major public health burden in
individuals older than 60 years [1,2]. The number of PFFs was estimated at 2 million in 2010
and is projected to increase by 215% to 6.3 million in 2050 [3]. However, the incidence has
declined in France in recent years [4—6]. In France between 2008 and 2009, 95 000 patients
older than 54 years, including three-quarters of females, were admitted for a PFF [7]. Among
these patients, it is estimated that 9% will experience a second hip fracture within the first
year and 20% within the first 5 years [8]. This event is associated with 64% excess mortality
within 5 years and with an increase in dependency [9].

New methods of preventing the occurrence of a contralateral hip fracture have been
suggested [S]. As early as 2004, preventive cement femoroplasty techniques were developed
to strengthen the fragile femoral trabecular bone in patients with osteoporosis [10,11]. To
decrease the amount of cement injected, cementing can be combined with the implantation
of a radiolucent device [12] such as the Y-STRUT™ system (Hyprevention, Pessac, France)
[13,14].

To optimally select candidates for these techniques, the predictors of a contralateral
PFF in elderly patients must be identified [5]. Several meta-analyses have determined the
characteristics of patients eligible for preventive treatments [9,15-17]. They showed that the
absolute risk of a second PFF was associated with many factors including reduced self-
sufficiency [18], repeated falls [19], institutionalisation [20], follow-up duration [21], and
the efficacy of the osteoporosis treatment after the first fracture [22]. All these meta-analyses
are fairly heterogeneous, and the factors identified vary from one study to the next.

Importantly, none of these studies focussed on patients in France.



The objective of this retrospective case-control study was to determine (1) the
incidence of second PFFs and (2) their risk factors. Our working hypothesis was that the

incidence of second PFFs is >2% after 1 year and >5% after 3 years.
2. Material and Methods

2.1 Patients

We conducted a retrospective case-control study without randomisation. We included
474 PFFs seen among 581 eligible patients managed at the orthopaedics surgery department
of the Hospital Lyon Sud (Pierre Bénite, France) between January 2013 and December 2014.
Inclusion criteria were age older than 60 years and surgery to treat a PFF during the study
period. Exclusion criteria were concomitant fracture of both proximal femurs, trauma due to
a traffic accident, and femoral resection.

We first conducted a cohort study to determine the incidence of bilateral PFFs. For the
case-control analysis, given the small number of patients with bilateral PFFs, we included
new patients who experienced a second fracture within 3 years of the first. We matched the
cases with bilateral PFFs to controls with unilateral PFFs on age, sex, body mass index, and
type of treatment. Each case was matched to 3 controls. Risk factors were identified by

comparing the cases and controls.

2.2 Radiological analysis

The radiological analysis was done using the Centricity PACS Radiology Information
System (Centricity Enterprise, Web V3.0, GE Healthcare, Barrington, IL, USA). For each
patient, the analysis determined the type of fracture, the side, and the type of implanted
material. If material was present in the other hip, the date and type of procedure performed

were recorded.



2.3 Data collection

For each patient, the Parker functional score [21, 23, 24] was determined at emergency
room admission. A telephone interview was conducted to determine the patient’s status at
last follow-up and to ask whether there had been a contralateral fracture. The other data were
taken from the pre-anaesthesia visit records and included the main risk factors for bilateral
hip fractures identified in the literature, i.e., age, sex, ASA score [25], comorbidities, visual
disturbances [26], neurological abnormalities [16], dementia [26], alcohol abuse, and use of

psychoactive agents [26,27].

2.4 Statistical analysis

An unconditional logistic regression model was built (non-parametric analysis). To
identify risk factors for a second hip fracture, we compared the log-likelihoods of nested
models (likelihood ratio test). Variables for which the likelihood ratio test produced a level
of significance below 10% and for which the relative frequency of the least frequent
modality was not less than 10% (categorical variables) were selected for the multivariate
analysis. For the multivariate model, we entered the variables for which the likelihood ratio
test produced a level of significance of less than 5%. All the statistical analyses were done

using SPSS 18.0 software (SPSS Inc. Chicago, IL, USA).

3. Results

We included 474 PFFs. Mean follow-up was more than 3 years (SD 14 months; range,
0-50 months). At last follow-up, 201/474 (42%) patients had died and 63/474 (13%) were
lost to follow-up; for these patients, we used the last known data for the analysis. None of
the patients who died experienced a contralateral PFF. Table 1 reports the main patient

characteristics and Table 2 the values of the factors studied. The group of cases comprised



36 patients from the cohort and 13 patients who had been excluded initially due to the
presence of material in the contralateral hip (Figure 1). The control group was composed of

161 patients from the initial cohort.

3.1 Incidence of a second hip fracture

The incidence of a contralateral hip fracture was 6/474 (1.3%; 95% confidence interval

[95%C1], 0.9-4.1) at 1 year and 36/474 (7.6%; 95%CI, 7.6-14.6) at 3 years.

3.2 Risk factors for a second hip fracture

We identified two factors that increased the risk of a second hip fracture, namely, age
older than 90 years (odds ratio [OR] 5.44; 95%ClI, 1.12-26.42 (p=0.002)) and a history of
heart disease (OR, 2.18; 95%ClI, 1.06-4.47 (p=0.03)). A Parker score of 6 or more was
protective (OR, 0.84; 95%CI, 0.71-0.99 (p=0.03)) (Table 3). The ASA score, sex,
institutionalisation, comorbidities, and risk factors for falls were not significantly associated

with the risk of sustaining a second hip fracture.

4.  Discussion

Identifying risk factors for second hip fractures is important to design preventive
strategies. In our study, the incidence of a second hip fracture was 1.3% within 1 year and
7.6% within 3 years after the first hip fracture. Risk factors for a second hip fracture in our

study were age older than 90 years, a Parker score below 6, and a history of heart disease.

4.1 Incidence of second hip fractures

In our study, the incidence of second hip fractures was 1.3% within 1 year and 7.6%

within 3 years after the initial fracture. These values are consistent with a prospective study



by Lawrence et al. [28], in which a second hip fracture had occurred in 2.7% of patients at 1
year and 7.8% at 8.5 years. Thus, a fracture of the contralateral hip is not rare in elderly
patients, with incidences ranging from 2.3% to 13.8% in retrospective studies [20,26,29-33].
Furthermore, 80% of these second hip fractures occurred within 3 years of the first hip
fracture [19,34,35]. Nevertheless, these studies did not consider the high mortality rate. In

our study, mortality was 20% at 1 year and 42% at 3 years.

4.2 Risk factors for a second hip fracture

Risk factures for a second hip fracture in our study were age older than 90 years, a
Parker score below 6, and a history of heart disease. Age has been established as a risk factor
in several studies [3,16,29]. In the Nottingham cohort [36], for instance, the risk of a second
hip fracture was increased 45-fold compared to the general population but was about the
same as in the population of individuals older than 84 years. The Parker score has rarely
been studied, in contrast to institutionalisation [15,37-39], which is a known risk factor. In
the 2007 study by Berry et al. [20] on the Framingham cohort, patients with a high
functional status had a more than 2-fold increase in risk compared to those with a moderate
functional status (hazard ratio [HR], 2.7; 95%ClI, 1.1-6.9), whereas a low functional status
was non-significantly associated with the risk of a second hip fracture (HR 3.7; 95%CI, 0.9-
14.8). The authors of this study suggested that a high functional status may allow better
physical recovery [40], which may be associated with longer survival and therefore with an
increased risk of a second hip fracture. In contrast, a study by Vochteloo et al. [37]
confirmed our findings by showing a decreased risk of fracture in patients with a high
functional status. Regarding a history of heart disease, in the meta-analysis by Liu et al. [41],
heart failure had an OR of 1.3 (95%Cl, 1.00-1.78) for the risk of a second fracture. In our

study, heart disease was taken to encompass not only heart failure due to any cause



(hypertension, rhythm disorders, valvular disease, or coronary artery disease) but also atrial
fibrillation and myocardial infarction. Therefore, the definition may have resulted in
selection bias.

On the other hand, risk factors often identified in other studies were not found in our
study. Female sex showed no significant association in either of our two analyses despite
being identified as a risk factor in many studies [3,15,28,29,39,42—44]. The proportion of
females in our population (86%) was similar to that in other studies. Institutionalisation
showed non-significant trends in both our analyses (p=0.859 for the cohort study and
p=0.214 for the case-control study). Again, institutionalisation was often found to be a risk
factor in other studies [15,37—41]. That the association was not significant in our study may
be ascribable to the small sample size. Finally, risk factors for falls (neurological and visual
disturbances, alcohol abuse, and use of psychoactive agents) were associated with a second

hip fracture in many studies [3,15,16,33,39,42].

4.3 Study limitations

Our study has the limitations inherent in the retrospective design, i.e., a small number
of patients with bilateral hip fractures (7.6%), a high mortality rate (42%), and a high rate of
patients lost to follow-up (13%). Nevertheless, these proportions were acceptable for this
type of elderly patients with a high rate of institutionalisation. The study was not
randomised, the population was highly heterogeneous, and we did not estimate the required
sample size. Randomisation in each group is not feasible, and obtaining uniform groups
among elderly patients who often have multiple comorbidities is extremely difficult.
However, these limitations do not detract from our findings, as our study objective was to
determine the incidence of second hip fractures. Risk factors cannot be identified in a

uniform population, and randomisation is not relevant for determining an incidence. The



strengths of our study are the recruitment of consecutive patients at a single centre and the
exhaustive collection of data by clinical examination and telephone interview (missing data
accounted for less than 0.7% for major variables). Furthermore, the data were collected by a
single investigator to limit interpretation bias. Preventive strategies are being evaluated.
Patients at highest risk should be prioritized for receiving these strategies in order to

decrease the morbidity and mortality rates in this population.

5. Conclusion

Age older than 90 years, a Parker score below 6, and a history of heart disease are risk
factors for a second hip fracture. The incidence of a second hip fracture in our study was

1.3% within 1 year and 7.6% at last follow-up 3 years after the first fracture.

Conflicts of interest
M-H. Fessy receives royalties from DePuy and Serf without relation to the current study. A.
Viste is a consultant for Serf without relation to the current study. None of the other authors

have any conflicts of interest to declare related or our side the current study.

Funding

None

Contributions of each author

A. Van Haecke collected the data and drafted the manuscript.

A. Viste drafted the manuscript, revised it for important intellectual content, and approved
the final version.

P. Roy performed the statistical analyses.



R. Desmarchelier revised the manuscript for important intellectual content.
M. Mercier revised the manuscript for important intellectual content.
M-H. Fessy revised the manuscript for important intellectual content and approved the final

version.



References

[1] Cooper C, Atkinson EJ, Jacobsen SJ, O’Fallon WM, Melton LJ. Population-based
study of survival after osteoporotic fractures. Am J Epidemiol 1993;137:1001-5.

[2] Merloz P. Optimization of perioperative management of proximal femoral fracture in
the elderly. Orthop Traumatol Surg Res OTSR 2018;104:S25-30.

[3] Ryg J, Rejnmark L, Overgaard S, Brixen K, Vestergaard P. Hip fracture patients at
risk of second hip fracture: a nationwide population-based cohort study of 169,145 cases
during 1977-2001. J Bone Miner Res 2009;24:1299-307.

[4] Briot K, Maravic M, Roux C. Changes in number and incidence of hip fractures over
12 years in France. Bone 2015;81:131-7. https.

[5] Maravic M, Taupin P, Landais P, Roux C. Change in hip fracture incidence over the
last 6 years in France. Osteoporos Int J Establ Result Coop Eur Found Osteoporos Natl
Osteoporos Found USA 2011;22:797-801. https://doi.org/10.1007/s00198-010-1255-9.

[6] Maravic M, Taupin P, Landais P, Roux C. Decrease of inpatient mortality for hip
fracture in France. Joint Bone Spine 2011;78:506-9.

[7] https://www.grio.org/documents/page187/actualites-professionnelles-250-
1454612636.pdf.

[8] Burgers PTPW, Zielinski SM, Mailuhu AKE, Heetveld MJ, Verhofstad MHJ,
Roukema GR, et al. Cumulative incidence and treatment of non-simultaneous bilateral
femoral neck fractures in a cohort of one thousand two hundred and fifty patients. Int Orthop
2014;38:2335-42.

[9] Szpalski M, Gunzburg R, Aebi M, Delimoge C, Graf N, Eberle S, et al. A new
approach to prevent contralateral hip fracture: Evaluation of the effectiveness of a fracture

preventing implant. Clin Biomech Bristol Avon 2015;30:713-9.



[10]  Chiarello E, Tedesco G, Cadossi M, Capra P, Terrando S, Miti A, et al. Surgical
prevention of femoral neck fractures in elderly osteoporotic patients. A literature review.
Clin Cases Miner Bone Metab 2016;13:42-5.

[11]  Faucett SC, Genuario JW, Tosteson ANA, Koval KJ. Is prophylactic fixation a cost-
effective method to prevent a future contralateral fragility hip fracture? J Orthop Trauma
2010;24:65-74.

[12] Ferrari S, Reginster JY, Brandi ML, Kanis JA, Devogelaer J-P, Kaufman J-M, et al.
Unmet needs and current and future approaches for osteoporotic patients at high risk of hip
fracture. Arch Osteoporos 2016;11:37. https://doi.org/10.1007/s11657-016-0292-1.

[13] Cornelis FH, Tselikas L, Carteret T, Lapuyade B, De Baere T, Cabane V, et al. A
Novel Implant for the Prophylactic Treatment of Impending Pathological Fractures of the
Proximal Femur: Results from a Prospective, First-in-Man Study. Cardiovasc Intervent
Radiol 2017;40:1070-6.

[14]  Cornelis FH, Tselikas L, Carteret T, Lapuyade B, De Baere T, Le Huec JC, et al.
Percutaneous internal fixation with Y-STRUT® device to prevent both osteoporotic and
pathological hip fractures: a prospective pilot study. J Orthop Surg 2017;12:27.

[15]  Angthong C, Suntharapa T, Harnroongroj T. [Major risk factors for the second
contralateral hip fracture in the elderly]. Acta Orthop Traumatol Turc 2009;43:193-8.

[16] Hagino H, Sawaguchi T, Endo N, Ito Y, Nakano T, Watanabe Y. The risk of a
second hip fracture in patients after their first hip fracture. Calcif Tissue Int 2012;90:14-21.
[17] Stewart A, Walker LG, Porter RW, Reid DM, Primrose WR. Predicting a second hip
fracture. J Clin Densitom 1999;2:363-70.

[18] Dretakis KE, Dretakis EK, Papakitsou EF, Psarakis S, Steriopoulos K. Possible
predisposing factors for the second hip fracture. Calcif Tissue Int 1998;62:366-9.

[19] Chiu KY, Pun WK, Luk KD, Chow SP. Sequential fractures of both hips in elderly



patients--a prospective study. J Trauma 1992;32:584-7.

[20] Berry SD, Samelson EJ, Hannan MT, McLean RR, Lu M, Cupples LA, et al. Second
hip fracture in older men and women: the Framingham Study. Arch Intern Med
2007;167:1971-6.

[21]  Parker MJ, Gillespie WJ, Gillespie LD. Hip protectors for preventing hip fractures in
older people. Cochrane Database Syst Rev 2005:CD001255.
https://doi.org/10.1002/14651858.CD001255.pub3.

[22] Lonnroos E, Kautiainen H, Karppi P, Hartikainen S, Kiviranta I, Sulkava R.
Incidence of second hip fractures. A population-based study. Osteoporos Int J Establ Result
Coop Eur Found Osteoporos Natl Osteoporos Found USA 2007;18:1279-85.

[23] Oba T, Makita H, Inaba Y, Yamana H, Saito T. New scoring system at admission to
predict walking ability at discharge for patients with hip fracture. Orthop Traumatol Surg
Res 2018;104:1189-92.

[24] Parker MJ, Palmer CR. A new mobility score for predicting mortality after hip
fracture. J Bone Joint Surg Br 1993;75:797-8.

[25] Hocevar LA, Fitzgerald BM. American Society of Anesthesiologists Staging.
StatPearls, Treasure Island (FL): StatPearls Publishing; 2020.
https://www.ncbi.nlm.nih.gov/books/NBK549785.

[26] Finsen V, Benum P. The second hip fracture. An epidemiologic study. Acta Orthop
Scand 1986;57:431-3.

[27] Drevet S, Bioteau C, Maziere S, Couturier P, Merloz P, Tonetti J, et al. Prevalence of
protein-energy malnutrition in hospital patients over 75 years of age admitted for hip
fracture. Orthop Traumatol Surg Res 2014;100:669-74.

[28] Lawrence TM, Wenn R, Boulton CT, Moran CG. Age-specific incidence of first and

second fractures of the hip. J Bone Joint Surg Br 2010;92:258-61.



[29] Dinah AF. Sequential hip fractures in elderly patients. Injury 2002;33:393—-4.

[30] Gaumetou E, Zilber S, Hernigou P. Non-simultaneous bilateral hip fracture:
epidemiologic study of 241 hip fractures. Orthop Traumatol Surg Res 2011;97:22-7.

[31] Schrgder HM, Petersen KK, Erlandsen M. Occurrence and incidence of the second
hip fracture. Clin Orthop Relat Res 1993;289:166-9.

[32] Yamanashi A, Yamazaki K, Kanamori M, Mochizuki K, Okamoto S, Koide Y, et al.
Assessment of risk factors for second hip fractures in Japanese elderly. Osteoporos Int
2005;16:1239-46.

[33] Sawalha S, Parker MJ. Characteristics and outcome in patients sustaining a second
contralateral fracture of the hip. J Bone Joint Surg Br 2012;94:102-6.

[34] Mitani S, Shimizu M, Abo M, Hagino H, Kurozawa Y. Risk factors for second hip
fractures among elderly patients. J Orthop Sci 2010;15:192-7.

[35] ZhuY, Chen W, Sun T, Zhang Q, Liu S, Zhang Y. Epidemiological characteristics
and outcome in elderly patients sustaining non-simultaneous bilateral hip fracture: a
systematic review and meta-analysis. Geriatr Gerontol Int 2015;15:11-8.

[36] Vochteloo AJH, Borger van der Burg BLS, Réling MA, van Leeuwen DH, van den
Berg P, Niggebrugge AHP, et al. Contralateral hip fractures and other osteoporosis-related
fractures in hip fracture patients: incidence and risk factors. An observational cohort study of
1,229 patients. Arch Orthop Trauma Surg 2012;132:1191-7

[37] Juhasz K, Boncz I, Patczai B, Mintal T, Sebestyén A. Risk factors for contralateral
hip fractures following femoral neck fractures in elderly: analysis of the Hungarian
nationwide health insurance database. Eklem Hastalik Cerrahisi 2016;27:146-52.

[38] Egan M, Jaglal S, Byrne K, Wells J, Stolee P. Factors associated with a second hip
fracture: a systematic review. Clin Rehabil 2008;22:272-82.

[39] Mossey JM, Mutran E, Knott K, Craik R. Determinants of recovery 12 months after



hip fracture: the importance of psychosocial factors. Am J Public Health 1989;79:279-86.
[40] Tromp AM, Smit JH, Deeg DJ, Bouter LM, Lips P. Predictors for falls and fractures
in the Longitudinal Aging Study Amsterdam. J Bone Miner Res 1998;13:1932-9.

[41] LiuS,ZhuY, Chen W, Sun T, Cheng J, Zhang Y. Risk factors for the second
contralateral hip fracture in elderly patients: a systematic review and meta-analysis. Clin
Rehabil 2015;29:285-94.

[42] Shen SH, Huang KC, Tsai YH, Yang TY, Lee MS, Ueng SWN, et al. Risk analysis
for second hip fracture in patients after hip fracture surgery: a nationwide population-based
study. J Am Med Dir Assoc 2014;15:725-31.

[43] Wongtriratanachai P, Chiewchantanakit S, Vaseenon T, Rojanasthien S, Leerapun T.
Second hip fractures at Chiang Mai University Hospital. ] Med Assoc Thai 2015;98:201-6.
[44] van der Steenhoven TJ, Staffhorst B, Van de Velde SK, Nelissen RGHH, Verhofstad
MHJ. Complications and institutionalization are almost doubled after second hip fracture

surgery in the elderly patient. J Orthop Trauma 2015;29:e103-8.



FIGURE LEGENDS

Figure 1: Patient flow diagram



Table 1: Main patient characteristics

Overall Unilateral PFF Bilateral PFF p value
N (%) N (%) N (%)
Mean+SD Mean+SD Mean+SD
(range) (range) (range)
Patients 474 438 (92%) 36 (8%) NA
Age, years, 84 +£9.0 83+9.1 86+7.5 0.189
mean+SD (60-110) (60-110) (66-101)
(range)
Sex 0.538
Female 363 (77%) 333 (76%) 30 (83%)
Male 111 (23%) 105 (24%) 6 (17%)
BMI 22.8+4.6 22.7+4.6 23547 0.653
(kg/m?) (12-45) (13-45) (12-33)
Side NA
Right 235 (50%) 216 (49%) 19 (53%)
Left 239 (50%) 222 (51%) 17 (47%)
Type of 0.514
fracture
Trochanter 240 (51%) 223 (51%) 17 (47%)
Neck 234 (49%) 215 (49%) 19 (53 %)
Interventions 0.567
Internal fixation 211 (45%) 196 (45%) 15 (42%)
Arthroplasty 263 (55%) 242 (55%) 21 (58%)

NA: Not applicable; PFF: proximal femoral fracture; BMI: body mass index



Table 2: Description of the qualitative variables in the cohort

Overall Unilateral PFF Bilateral PFF p value Missing data
N 474 (%) N 438 (%) N 36 (%) N
Mean+SD (range)  Mean#SD (range) = Mean#SD (range)
Parker score 6.80 + 1.99 6.82 +1.99 6.57 +1.97 0.143 3
(0-9) (0-9) (2-9)
Institutionalisation 138 (29%) 130 (30%) 8 (22%) 0.859 3
ASA score 2.46 +0.63 (1-4) 2.45+0.63 (1-4) 2.57+0.65(1-4) 0.113* 2
I 22 (5%) 21 (5%) 1(3%) 0.076**
11 224 (47%) 209 (48%) 15 (42%)
111 212 (45%) 195 (44%) 17 (47%)
v 14 (3%) 12 (3%) 2 (6%)
Hypertension 266 (56%) 247 (56%) 19 (53%) 0.805 2
Dyslipidaemia 97 (21%) 90 (21%) 7 (19%) 0.708 2
Diabetes 73 (15%) 68 (15%) 5 (14%) 0.980 2
Cancer 131 (28%) 123 (28%) 8 (22%) 0.850 2
Heart disease 168 (35%) 154 (35%) 14 (39%) 0.380 2
Respiratory disease 79 (17%) 15 (17%) 4 (11%) 0.716 3
Neurological disease 147 (31%) 134 (31%) 15 (42%) 0.524 2
Visual disturbances 92 (19%) 85 (19%) 7 (19%) 0.844 4
Dementia 172 (36%) 160 (36%) 12 (33%) 0.791 2
Alcohol abuse 17 (4%) 16 (4%) 1 (3%) 0.976 3
Use of psychoactive 242 (51%) 224 (51%) 18 (50%) 0.776 2

agents

* p for heterogeneity; ** p for trend



Table 3: Case-control study: multivariate analysis

Variables  Modalities N of patients OR 95%(CI p value*
(%)
Cases/controls
Age, years <69 49/161 (77) 1.00 0.017+
70-79 1.36 0.24-7.82 0.002++
80-89 2.22 0.47-10.54
> 90 5.44 1.12-26.42
Parker <6 49/161 (77) 1.00 0.027
26 0.84** 0.71-0.99
Heart No 27/113 1.00 0.033
disease Yes 22/48 2.18 1.06-4.47

*likelihood ratio test; ** mean value for a 1-point increase in the score; * p for heterogeneity; ** p for trend
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