
71

f e b r u a r y  2 0 0 7 ,  V o l .  6 5 ,  N o .  2

© 2007 Van Zuiden Communications B.V. All rights reserved.

o r i g i N A l  A r T i C l E

follow-up for osteoporosis in older patients 
three years after a fracture

M. Schurink1, J.H. Hegeman2, H.G. Kreeftenberg1*, H.J. ten Duis1

1Department of Surgery and Internal Medicine, University Medical Centre Groningen, PO Box 30.001, 
9700 RB Groningen, the Netherlands, 2present address: Twenteborg Hospital, Almelo, the Netherlands,  

*corresponding author: e-mail: h.g.kreeftenberg@int.umcg.nl.

A B s T r A C T

Background: recently a fracture and osteoporosis 
outpatient clinic (fo clinic) was set up at the University 
Medical Centre groningen (UMCg) with the aim to 
optimise case-finding of osteoporosis in older patients with 
a low-energy fracture. To provide a diagnostic setting before 
the start of our fo clinic, case-finding was carried out in 
patients who suffered an ‘osteoporotic’ fracture in the year 
prior to the foundation of the fo clinic. during a three 
years follow up project, osteoporotic patients who needed 
therapy were identified.
Methods: patients aged ≥50 years who were seen in the 
UMCg for a low-energy fracture (shoulder, wrist or hip) one 
year before that period were asked to participate. The study 
was carried out in two parts – a telephone questionnaire 
and measurement of the bone mineral density (BMd). The 
data were compared with the results of the fo clinic.
results: of the 191 patients, 88 could be contacted and 
were analysed. of these 88 patients only 12 had undergone 
additional investigations for the presence of osteoporosis 
in the year of the fracture, and only six patients were 
on antiosteoporosis medication; 45 patients had already 
suffered an earlier fracture and ten had a more recent 
subsequent fracture. Measurements three years after 
their fracture revealed that 55% of the 88 patients had 
osteoporosis (T-score less than -2.5 sd).
Conclusion: After a fracture, case-finding for osteoporosis 
is good clinical practice. in our study more than half 
of the patients were lost for follow-up after three years. 
But it is still worthwhile to check whether patients with 
fractures in the past had the necessary diagnostics and 
proper therapy. Comparing these results with those of 
the fo clinic, it is evident, however, that case-finding 
of osteoporosis after a fracture can be organised most 
effectively at the location where the patient first attends 
for treatment of the fracture, namely in the emergency 
department of the hospital. 
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i N T r o d U C T i o N

Osteoporosis is a systemic skeletal disease, characterised 
by low bone mass and a microarchitectural deterioration 
of bone tissue, leading to an increase in bone fragility 
and susceptibility to fracture.1 The disorder often remains 
unnoticed up to the moment that a fracture occurs. 
Fractures of the hip, vertebrae and wrist are the most 
commonly occurring ‘osteoporotic’ fractures in the 
Netherlands and account for more than half of the total 
number of these fractures, estimated at more than 80,000 
per year.2,3 Fractures in bones affected by osteoporosis form 
a major health problem given the significant morbidity 
and mortality rates and the high socioeconomic costs.2,4,5 
Treatment costs are currently estimated to be more than 
Z 300 million a year. 
In our country we have guidelines for the prevention, 
diagnosis and treatment of osteoporosis. The Second 
Revised Guideline on Osteoporosis from the Dutch 
Institute for Healthcare Improvement, CBO, was published 
in 2002.1,6 The recommendation was made that additional 
investigations should take place for patients with clear risk 
factors for osteoporosis, described in the guidelines as 
case-finding. Despite the existence of guidelines, including 
international ones, investigation for osteoporosis in older 
patients suffering from a fracture as a result of a low-
energy injury does not always take place. The percentage 
of patients sustaining an osteoporotic fracture that are 
investigated for the presence of, or receive treatment for, 
osteoporosis currently varies between 10 and 25%.7-9 
In large clinical trials it has been proven that suitable 
medication can reduce the risk of a subsequent fracture by 
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more than half.10-12 This underlines even more the necessity 
to look actively for osteoporosis. 
A Fracture and Osteoporosis outpatient clinic (FO clinic) 
was set up at the University Medical Centre Groningen 
(UMCG) in 2003 in response to the above-mentioned 
CBO guideline with the aim to optimise case-finding of 
osteoporosis in patients aged ≥50 years with a fracture. 
In order to determine to what extent case-finding of 
osteoporosis took place before the establishment of this 
FO clinic, all patients aged ≥50 years, who visited the 
Emergency Department of the UMCG the year before 
because of a low-energy fracture of the humerus, wrist 
or hip, were invited to take part in this investigation for 
the presence and treatment of osteoporosis. The aim 
of this study is to make an inventory of the fracture 
history and other risk factors and to analyse the extent 
of first-line case-finding and treatment of osteoporosis 
in the pre-FO era and the following three years. Bone 
mineral density (BMD) was determined three years 
after follow-up and treatment was started if necessary. 
Data were also compared with the first results from the 
FO clinic, as published in the Nederlands Tijdschrift voor 

Geneeskunde.13

M A T E r i A l s  A N d  M E T H o d s

Patients aged ≥50 years who were treated in the UMCG in 
2001 for a subcapital humeral, distal radial or intracapsular 
hip fracture (= the index fractures) as a result of a low-
energy injury were identified in the trauma database of the 
UMCG using the International Classification of Diseases 
(ICD9 codes 8134*, 8120* and 8200*/82020/82080). Data 
concerning the type of fracture and the treatment given 
were obtained from the medical file.
The study was carried out in two parts – a questionnaire 
by telephone and a BMD measurement by means of dual 
energy X-ray absorptiometry (DEXA). The questionnaire 
included questions about the nature and circumstances 
of the accident and presence of relevant risk factors 
for osteoporosis as mentioned in the CBO guideline 
(table 2). The questionnaire also asked whether the 
fracture had resulted in an investigation of any possible 
underlying causes, who had taken the initiative for any 
such investigation and whether this was followed by 
further treatment. 
A total of 273 patients were identified. At the time of the 
study (October 2003 – June 2004) 191 patients could be 
contacted by means of a written invitation to take part in 
the study (45 patients had died, 5 could not be traced, 5 lived 
outside the region and 27 did not react to the invitation). Of 
these 191 patients, 103 declined to take part in the study for 
a variety of reasons: no interest (38), already being treated 
for osteoporosis (12), in too poor a physical condition (35) 

or other reasons (18). Eventually, it was possible to carry 
out the analysis for 88 patients. The average age of the 
group of patients who declined to take part in the study was 
significantly higher than that of the population that was 
investigated (74 and 65 years, respectively). This selection 
may have resulted in an underestimation of the prevalence 
of osteoporosis being found, since apparently only the 
younger patients took part in the study.
The BMD at the lumbar vertebrae, the hip and the distal 
radius was measured for all 88 patients by means of a 
DEXA scan (Hologic QDR Delphi-C 70141). The BMD 
measured was expressed as a T-score.14,15 A T-score of -2.0 
SD or less at one of the positions measured together with a 
fracture was regarded as the treatment threshold.13

Statistical analysis was carried out using SPSS 10.0.7 for 
Windows. The protocol was submitted to the Medical 
Ethics Review Committee of the UMCG, who decided 
that the protocol did not fall under the scope of the laws 
regarding research in human subjects.

r E s U l T s

The general data of the patients are set out in table 1 and the 
results of the telephone questionnaire in table 2. At the time 
of suffering the index fracture in 2001 all of the patients 
had at least one risk factor for osteoporosis: a low-energy 
fracture occurred after their 50th year (table 2). There was 
a positive family history (mother with a hip fracture) in 12 
cases (14%), 6 patients (7%) had an osteoporotic vertebral 
fracture, 16 (18%) had a low body weight (<67 kg) and in 
13 cases (15%) serious immobility played a part. Only one 
patient (1%) had long-term usage of more than 7.5 mg of 
prednisolone a day. 
Of the 88 patients investigated, 45 had suffered a fracture 
prior to the index fracture in 2001 (table 3). Six patients 
were on calcium supplements (n=4) or bisphosphonates 
(n=2) before. Answers from the questionnaire indicated 
that osteoporosis had been confirmed in 12 patients (9.2%) 
in the group of 103 non-participating patients.
A DEXA was performed in 12 patients (14%) as response 
to the index fracture and in seven cases a low BMD was 
found. These and three other patients were referred to the 
department of internal medicine for further investigation 
and treatment. Six patients were prescribed calcium 
supplements, three patients vitamin D and one patient 
bisphosphonate. The initiative for further treatment had 
been taken equally by the surgeon, internist/rheumatologist 
and general practitioner (4, 3 and 3 times respectively).
Ten of the 88 patients (11%) who had not received further 
treatment were seen later on in the emergency department 
with a new low-energy fracture (wrist n=4, femur n=2, 
ankle n=2, humerus n=2). BMD analysis showed that in 
eight of these the T-score was less then -2.0 SD.

Schurink, et al. Follow-up for osteoporosis after a fracture.
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After the three years of follow-up severe osteoporosis was 
found in 55% of the patients (WHO definition). With a BMD 
T-score treatment cut off of -2.0 SD, this was 69%. A normal 
bone density was found in 19% (table 4). 

d i s C U s s i o N

A fracture as a result of a low-energy injury in an older 
patient has long been identified as a risk factor for 
osteoporosis. In spite of this, our investigation shows that 
in three years only 14% of the patients were evaluated for 
osteoporosis in response to the index fracture. This is in 
accordance with the literature.7,9 
The multidisciplinary approach in an FO clinic with the 
trauma surgeon as the starting point and an FO nurse 
practitioner as process manager, results in 75% of the 
patients at risk being investigated for the presence of 
osteoporosis and if necessary undergoing treatment.13 The 
expectation is that this percentage will increase further by 
optimisation of the logistical process.
Our analysis of non-FO-patients three years after fracture 
shows that 55% have severe osteoporosis (fracture and 
T-score of -2.5 SD or less) while a total of 69% need to be 
treated with bisphosphonates. This percentage is comparable 
with the BMD data from our and other FO clinics.8,13 In 
our opinion our results emphasise that an active approach 
towards case-finding of osteoporosis is urgently needed. 
Questions can be raised as to whether this study with 
a relatively high percentage of non-participants can be 
compared with the results from the FO clinic. But the fact 
that the percentage of patients with manifest osteoporosis 
in both patient populations was equal may justify this 
assumption.
Of the 191 patients who were contacted, 103 could not 
participate. As they returned the answer card not all data 

from these patients were lost to the study. The average age 
of the non-participating patients was nine years older. This 
may imply that older patients, once they are out of clinical 
follow-up, are not interested or are not able to take part 
because of their age and comorbidity. Nevertheless, this 
large group of patients also deserves a tailored treatment 
immediately after they have suffered a fracture. The 

Table 1. Patients characteristics (n = 88); averages with 
standard deviation (SD)

Male : female 19 : 69

Age at date of index fracture (years) 65  
(range 50-82)

Age at date of DEXA scan (years) 68  
(range 53-85)

Height (m) 1.68  
(SD 9.6; range 1.48-1.96)

Weight (kg) 77  
(SD 12; range 50-110)

Body mass index 27.2  
(SD 3.7; range 19.1-39.7)

Fracture site (number)
• Proximal humerus
• Distal radius
• Hip

22
50
16

Conservative : operative treatment 53 : 35

Table 2. Results of telephone questionnaire (n=88), 
numbers are presented

Risk factors
• Fracture after 50th year
• Positive family history 
• Existing vertebral fracture
• Low body weight (<67 kg)
• Serious impaired mobility
• Use of corticosteroids

88
12
6
16
13
1

Number of risk factors per patient
• 1
• 2
• 3
• 4

47
36
4 
1

Medication at time of index fracture
• Calcium
• Vitamin D
• Bisphosphonates

4
0
2

Medication started as result of index fracture
• Calcium
• Vitamin D
• Bisphosphonates

6
3
1

Additional treatment
• DEXA scan after fracture 
• Consultation with internist

12
9

Specialist who initiated further investigations
• Surgeon
• Internist /rheumatologist
• General practitioner

4
3
3

Previous fractures (number of patients) 45

Subsequent fractures (number of patients) 10

Table 3. Fractures suffered before the index fracture in 
2001 (57 fractures in 45 patients)

Lower arm (proximal from wrist) 8

Wrist 22

Hand 5

Hip 3

Lower extremity (distal from hip) 13

Other sites 6

Note: 9 patients had had more than one fracture before 2001; 
10 patients had another fracture after 2001, 7 of these had also had a 
fracture before 2001 (1 refracture of the wrist, 1 refracture of the ankle, 
the others were at new sites).

Table 4. Bone mineral density (BMD) in the group 
investigated (n = 88)

T< -2.5 SD (osteoporosis) 48 55%

-2.5 SD > T < -1.0 SD (osteopenia) 30 34%

Normal bone density 10 11%

T < -2 SD (treatment cut-off) 61 69%

Schurink, et al. Follow-up for osteoporosis after a fracture.
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percentage of osteoporosis in this group of patients can be 
expected to be even higher. 
In the population investigated ten of the 88 patients (11.4%) 
suffered a subsequent fracture within three years, eight of 
them with osteoporosis. With bisphosphonates a relative 
fracture risk reduction of more than 50% can be achieved 
within one year. This means that one could speculate that 
a subsequent fracture could have been prevented in five 
of these ten patients.10-12 This percentage of refracture 
agrees with the percentage found by Van Helden et al. 
in a recently published study.16 They investigated a large 
number of patients (n=806) aged ≥50 years who suffered a 
fracture in 2000 as a result of a low-energy injury. One or 
more new fractures were found within a follow-up period 
of two to four years in 11.1% of the patients. 
Although some kind of therapy was started at the time as 
a result of the former BMD measurements for ten of the 
88 patients, only one was prescribed bisphosphonate. Even 
if the proper investigations had been initiated, they were 
generally not followed by effective treatment according to 
the guidelines.
The aim of this study was to obtain an impression of the 
extent of case-finding for osteoporosis. Our conclusion is 
that many fracture patients with underlying osteoporosis 
were unnoticed. Early treatment of osteoporosis results in 
a relative fracture risk reduction of more than 50% after 
just one year. According to good clinical practice, there is 
an urgent need for patients with low-energy fractures to be 
followed by case-finding for osteoporosis and subsequent 
treatment. Comparison with the first results from the 
FO clinic of the UMCG clearly shows that in patients 
aged ≥50 years, suffering a fracture is one of the most 
important moments for the start of an effective detection 
of osteoporosis. It is in the spirit of the existing modern 
guidelines. This initiative can best be taken at the location 
where the patient attends for treatment of the fracture, 
namely the emergency department in the hospital. 

A C K N o w l E d g E M E N T s

We are indebted to Mrs Eveline van der Veer, PhD, 
for her comments on the manuscript. The telephone 
questionnaires and the logistical execution of the DEXA 
scans were carried out by Epidemiologie Rotterdam BV. 

r E f E r E N C E s

1. Osteoporosis, Tweede herziene richtlijn, 2002, Van Zuiden 
Communications, Alphen aan den Rijn.

2. De Laet CEDH, van Hout BA, Pols HA. Osteoporosis in the Netherlands; 
a burden of illness study. Rotterdam: Institute for Medical Technology 
Assessment; 1996.

3. Burger H, van Daele PLA, Grashuis K, et al. Vertebral deformities 
and functional impairment in men and women. J Bone Miner Res 
1997;12:152-7.

4. De Laet CEDH, van Hout BA, Burger H, Weel AE, Hofman A, Pols HA. 
Incremental cost of medical care after hip fracture and first vertebral 
fracture: The Rotterdam Study. Osteoporos Int 1999;10:66-72.

5. Polder JJ, Takken J, Meerding WJ, Kommer GJ, Stokx LJ. Kosten van ziekten 
in Nederland, 2002, RIVM, (www.rivm.nl/kostenvanziekten).

6. NHG-standaard M69 “Osteoporosis”. Nederlands Huisartsen 
Genootschap 2005.

7. Freedman KB, Kaplan FS, Bilker WB, Strom BL, Lowe RA. Treatment of 
osteoporosis: are physicians missing an opportunity? J Bone Joint Surg 
Am 2000;82-A:1063-70.

8. McLellan AR, Gallacher SJ, Fraser M, McQuillian C. The fracture liaison 
service: success of a program for the evaluation and management of 
patients with osteoporotic fracture. Osteoporos Int 2003;14:1028-34.

9. Panneman MJM, Lips P, Sen SS, Herings RMC. Undertreatment with 
anti-osteoporotic drugs after hospitalization for fracture. Osteoporos Int 
2004;15:120-4.

10. Liberman UA, Weiss SR, Broll J, et al. Effect of oral alendronate on 
bone mineral density and the incidence of fractures in postmenopausal 
osteoporosis, The Alendronate Phase III Osteoporosis Treatment Study 
Group. N Engl J Med 1995;333:1437-43.

11. Ensrud KE, Black DM, Palermo L, et al. Treatment with alendronate 
prevents fractures in women at highest risk: results from the Fracture 
Intervention Trial. Arch Intern Med 1997;157:2617-24.

12. McClung MR, Geusens P, Miller PD, et al. Effect of risedronate on the risk 
of hip fracture in elderly women, Hip Intervention Program Study Group. 
N Engl J Med 2001;344:333-40.

13. Hegeman JH, Willemsen G, van Nieuwpoort J et al. Doeltreffende 
opsporing van osteoporosis in de Fracture- en Osteoporosispolikliniek in 
Groningen; analyse na de eerste 100 patiënten, Ned Tijdschr Geneeskd 
2004;148:2180-5.

14. Assessment of fracture risk and its application to screening for 
postmenopausal osteoporosis. Report of a WHO Study Group, World 
Health Organ Tech Rep Ser 1994;843:1-129.

15. Kanis JA. Assessment of fracture risk and its application to screening for 
postmenopausal osteoporosis: synopsis of a WHO report, WHO Study 
Group. Osteoporos Int 1994;4:368-81.

16. Van Helden SH, Geusens P, Cals J. Incidentie en preventie van fracturen 
na een minimaal trauma. Ned Tijdschr Trauma 2005;13(2):32-36.

Schurink, et al. Follow-up for osteoporosis after a fracture.




