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Abstract: Osteoporosis is associated with compromised quality of life (QOL), to which pain has the most important contribution. 
Elcatonin, a derivative of calcitonin, is widely used in the treatment of osteoporosis in two ways. One is as the inhibitor of osteoclastic 
bone resorption. The other is for osteoporosis-related pain based on the unique analgesic effects of elcatonin. Since pain is subjective 
in nature, and QOL is the only clinical outcome representing the patients’ subjective perception of health status, pain associated with 
osteoporosis would be best evaluated based on QOL assessment. Evidence based medicine gives the highest remarks to the double-
blinded, randomized controlled trial, which, however, cannot be free from methodological problems on some occasions. For example, 
it is practically impossible to remain blinded in the trial of a potent analgesia, which in turn causes biases. Thus, the significance of 
 taking the patients’ preference into account is increasingly acknowledged. In this study, 45 osteoporotic patients were given brochures 
describing the pros and cons on the three treatment choices; calcium and alfacalcidol, additional use of elcatonin, and additional use 
of bisphosphonate. Those who favored elcatonin were older, had more vertebral fractures, and lower QOL scores. QOL was evaluated 
before and three months after the treatment using SF-8; the most widely used generic questionnaire, and RDQ; a lumbago-specific 
 measure. Elcatonin treatment improved physical function, general health, and vitality of SF-8, and RDQ score. Although this is a 
preliminary study, our results suggest that patients with vertebral fracture(s) have impaired QOL and more likely to favor elcatonin 
treatment expecting analgesia.
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Introduction
Calcitonin is a hormone secreted from the para-
 follicular cells of the thyroid gland. It is involved in 
calcium homeostasis by inhibiting osteoclast- mediated 
bone resorption and decreasing serum calcium levels. 
It is clinically used in various clinical conditions. For 
example, it is prescribed to osteoporotic patients,1–3 
especially those with enhanced bone resorption. 
Additionally, it is a therapeutic drug in the treatment 
of malignancy associated hypercalcemia.4

Elcatonin is a derivative of calcitonin5 with potent 
analgesic action.6 Therefore, it is clinically adminis-
tered to osteoporotic patients with pain.7,8 Japanese 
guidelines for the prevention and treatment of 
osteoporosis have given grade A, the highest possible 
mark, to the analgesic action of elcatonin.9

Of the various measurement scales clinically 
available, QOL (Quality of Life) is the only  clinical 
outcome representing the patients’ subjective per-
ception of health.10 Pain is subjective in its nature, 
and could be evaluated only by subjective index: 
QOL. It  follows that the analgesic effect of elcatonin 
would be best evaluated with QOL as the outcome. 
A  theoretical problem arises, however, if one attempts 
to evaluate the analgesic effects of a certain drug 
based on QOL scores.

Recently, the concept of evidence based  medicine 
(EBM) has been advocated in which, a hierarchy of 
 evidence exists, with double-blinded randomized 
controlled trial (hereafter in this paper, abbreviated as 
DB-RCT) given the highest remark. DB-RCT is con-
sidered to be least affected by various biases. In some 
types of trials, however, double-blindness or random-
ization cannot be strictly guaranteed with DB-RCT, 
and even DB-RCT cannot be free from such biases. 
As will be detailed in the “Discussion, some forms 
of bias” to skew the results is known to take place in 
studies in which blindness or randomization is dis-
rupted.11,12 Thus in this paper, we have attempted to 
study the effects of elcatonin treatment on the QOL of 
 osteoporotic patients taking the patients’  preference 
into account.

subjects and Methods
Subjects
Forty-five (42 females, 3 males) osteoporotic patients 
with back pain or lumbago were encouraged to participate 
in the study. The diagnosis of osteoporosis was made 

based on the diagnostic criteria for primary osteoporosis 
in Japan.13 The purpose of the study was explained, and 
written  consent was obtained. Ethical approval was 
obtained for the use of humans in this research

The exclusion criteria were as follows. Patients 
receiving bone-active drugs were excluded unless they 
were drug free for 48 weeks for bisphosphonates and 
for 8 weeks for other drugs. Patients under  sustained 
analgesic treatment were also excluded unless the 
analgesics were halted for at least 2 weeks. Patients 
were also excluded when the attending  physician 
made a judgment that the patient was not eligible for 
entry based on the clinical condition.

Vertebral fractures were diagnosed based on a 
plain roentgenogram. The diagnosis of compression 
fracture was made by one of the authors (KY) before 
obtaining the information on QOL.

Intervention protocol
The study design was an open-labeled one based on the 
patients’ preference, further details of which will be 
described below. There were three  treatment groups; 
group (1): calcium lactate 1 g or  calcium aspartate 
and 1 µg of alacalcidol daily, group (2): once-weekly 
injection of elcatonin in addition to the regimen in 
group (1), and group (3): alendronate 5 mg daily or 
risedronate 2.5 mg daily in addition to the regimen in 
group (1). Patients were given brochures describing 
the pros and cons of each treatment, and asked to 
select the treatment of their preference. Six, twenty-
seven, and twelve patients chose group (1), group (2), 
and group (3) treatment, respectively.

QOL (Quality of Life) evaluation
QOL was evaluated with two questionnaires; SF-8 
and RDQ (Roland Morris Disability Questionnaire). 
SF-36 is a generic (non-disease specific) QOL ques-
tionnaire, and one of the most widely used worldwide. 
SF-8 is an abridged edition of SF-36. According to 
the authorized instruction, the data were transformed 
to the deviation value adjusted by Japanese national 
norms.14,15 Eight subscales were obtained: PF (physical 
function), RP (role physical), BP (bodily pain), GH 
(general health), VT (vitality), SF (social function), 
RE (role emotional), and MH (mental health). These 
scores are further summarized into two summary 
scores: PCS (physical component summary) and 
MCS (mental component summary). These subscales 
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and summary scores are interpreted as follows: 50 
corresponding to the national norms, and 40 indicat-
ing one standard deviation lower than the norm.

RDQ is a questionnaire specifically targeted to 
lumbago. It is composed of 24 questions. The subjects 
are asked to give “yes” or “no” to each question. 
Total number of questions given “yes” is calculated. 
Thus higher number is associated with more severe 
lumbago.16,17

QOL evaluation was made before and three months 
after initiating the intervention.

statistical Analyses
Data were analyzed using SPSS 17.0J for  Windows. 
Comparison of three independent groups was 
done with one-way analysis of variance (ANOVA) 
 followed by Tukey’s test as the post-test. Contingent 
tables were analyzed by the chi-square test. Statistical 
significance was judged based on P , 0.05.

Results
Table 1 shows patients characteristics. Patients in 
group (2) were significantly older than those in other 
groups, but there was no significant difference in their 
height or weight. All patients in group (1) and most 
in group (3) had no  vertebral fractures. In contrast, 
most patients in group (2) had vertebral fracture(s). 
These differences were statistically significant based 
on chi-square test.

Baseline QOL scores are shown in Table 2. There 
was a significant difference between the three groups 
in four of the eight subscales of SF-8; RP, BP, GH, 
and VT and total scores of RDQ. Patients in group (2) 
had worse QOL scores. Although not statistically 

significant, those in group (2) had worse QOL scores 
in practically all scales.

In Table 3 is shown the post-intervention changes 
in the QOL scores. Elcatonin treatment markedly 
improved in several subscales of QOL score.

Discussion
Osteoporosis is defined as a skeletal disorder 
characterized by compromised bone strength 
 predisposing a person to an increased risk of frac-
ture including vertebral, hip and wrist fractures.18 
Hip fracture is associated with high mortality and 
markedly impaired activity of daily living (ADL). It 
is not only a tragedy for the elderly individual, but 
also a great burden to society.19 Vertebral fracture is 
the most prevalent osteoporosis-related fracture.20 
Recent  studies have clarified that it is a fracture of 
great clinical importance associated with increased 
mortality,  co-morbidity, and compromised ADL.21–23 
 Nevertheless, vertebral fracture has not received 
much attention until recently. One of the reasons for 
the ignorance of the importance of vertebral fracture 
is that approximately two-thirds of patients are 
without overt clinical signs. Its lack, however, does 
not necessarily mean that the patients are symptom 
free or subjectively well. Since QOL is the only index 
representing the patients’ subjective status, QOL 
would be quite suitable in the evaluation of patients 
with vertebral fracture.

Recently, many questionnaires for QOL evalua-
tion have become available. They are classified into 
two major categories; generic and disease-targeted. 
Generic ones, by their definition, only consist of 
questions related to the subjects’ general status, and 

Table 1. Baseline characteristics of participants in three treatment groups.

Group (1) Group (2) Group (3) P

n 6 27 12
Age 72.3 ± 9.8 77.6 ± 7.0* 69.4 ± 9.8* 0.017 (2–3)
height 144.2 ± 6.5 147.7 ± 7.9 149.2 ± 6.6 0.536
Weight 49.2 ± 6.0 50.7 ± 7.3 47.3 ± 6.8 0.458
Vertebral fracture number
 0 5 (+2.7) 5 (-4.2) 8 (+2.6) 0.001
 1 0 (-1.4) 10 (+2.8) 0 (-2.1)
  ≥2 0 (-1.6) 11 (+1.9) 2 (-0.9)
notes: The treatment groups were as follows; group (1): calcium and alfacalcidol, group (2) elcatonin, group (3): bisphosphonate. Age, height, and weight 
were compared by AnOVA followed by Tukey’s test. Vertebral fracture number in each group was analyzed by chi-square test. Figures in the parentheses 
represent the adjusted residual; those above +1.96 denotes that more subjects were distributed in the cell than expected, and those below -1.96 less 
subjects than expected.
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do not include questions related to the features which 
are specific to a certain disease. Therefore, they are 
applicable to such studies as comparing the impact 
of various  diseases on QOL, or even to the evalua-
tion of healthy subjects. In contrast, disease-targeted 
ones include items specific to a certain disease. They 
can be more sensitive than the generic ones in detect-
ing the QOL impairment closely related to a certain 
disease state, but are not applicable to the evaluation 
of patients with other diseases. The most widely used 
generic QOL questionnaire is SF-36 and its abridged 
form, SF-8.14

Roland-Morris Disability Questionnaire (RDQ) 
is rather different from the above-mentioned 

Table 2. QOL scores at entry.

Group (1) Group (2) Group (3) Total P

PF 41.4 ± 13.9 37.4 ± 8.2 43.6 ± 3.9 39.6 ± 8.8 0.123
rP 42.0 ± 12.4 36.4 ± 10.1 45.4 ± 6.1 39.6 ± 10.2 0.037 (2–3)
BP 47.2 ± 7.7 36.8 ± 7.5 42.3 ± 6.1 39.8 ± 8.1 0.003 (1–2)
gh 47.8 ± 7.7 40.4 ± 7.9 47.9 ± 5.9 43.5 ± 8.1 0.009 (2–3)
VT 50.7 ± 9.9 42.9 ± 7.3 48.1 ± 5.3 45.4 ± 7.9 0.023 (1–2)
SF 48.5 ± 12.8 41.1 ± 11.6 48.1 ± 5.6 44.0 ± 11.0 0.107
re 43.1 ± 15.0 38.0 ± 14.0 48.7 ± 6.9 41.5 ± 13.3 0.077
Mh 49.8 ± 8.5 43.9 ± 9.6 50.9 ± 7.5 46.6 ± 9.4 0.063
PCS 41.9 ± 11.3 34.9 ± 7.6 41.2 ± 5.3 37.7 ± 8.3 0.032
MCS 49.6 ± 10.1 44.0 ± 12.4 51.8 ± 7.0 46.9 ± 11.3 0.127
rDQ  6.3 ± 5.7 14.0 ± 5.8  9.5 ± 4.4 11.7 ± 6.1 0.003 (1–2)
notes: The treatment groups were as follows; group (1): calcium and alfacalcidol, group (2) elcatonin, group (3): bisphosphonate. Age, height, and 
weight were compared by AnOVA. The results from post-test by Tukey’s test are shown in the parentheses. For example, (2–3) indicates the statistically 
significant difference between groups (2) and (3).

Table 3. incremental QOL scores after the intervention.

Group (1) Group (2) Group (3) P

PF    -9.3 ± 17.4  5.3 ± 10.7  2.8 ± 6.9 0.043 (1–2)
rP   3.4 ± 5.1  4.8 ± 11.9  3.0 ± 7.6 0.912
BP    -1.6 ± 7.2  9.6 ± 11.2  7.2 ± 7.5 0.098
gh    -3.8 ± 5.3  7.4 ± 8.9  1.4 ± 8.1 0.021 (1–2)
VT    -6.6 ± 6.4  6.5 ± 8.4  2.1 ± 3.7 0.004 (1–2)
SF    -6.9 ± 6.7  3.1 ± 12.3 -4.9 ± 10.4 0.102
re -10.0 ± 14.8  6.6 ± 15.8  3.0 ± 6.9 0.079
Mh    -3.8 ± 5.5  5.7 ± 11.3  2.6 ± 10.9 0.197
PCS    -1.7 ± 5.1  6.6 ± 10.7  4.0 ± 7.5 0.221
MCS    -7.8 ± 10.4  4.4 ± 14.0 -0.4 ± 10.1 0.161
rDQ   0.4 ± 2.3 -5.6 ± 5.7 -2.7 ± 1.8 0.042 (1–2)
notes: The treatment groups were as follows; group (1): calcium and alfacalcidol, group (2) elcatonin, group (3): bisphosphonate. Age, height, and 
weight were compared by AnOVA. The results from post-test by Tukey’s test are shown in the parentheses. For example, (1–2) indicates the statistically 
significant difference between groups (1) and (2).

questionnaires, and unique in that it is specific to 
lumbago.16

We have recently shown that patients with  vertebral 
fracture(s) had compromised quality of life (QOL) 
and elcatonin treatment remarkably improved it.7 In 
the course of the study, we have noticed a  challenging 
problem. QOL evaluation could be done by giving 
the questionnaire to the subjects and asking them 
to mail it back. In this study, however, the patients’ 
QOL was evaluated by the interviewers considering 
that most subjects are elderly osteoporotic patients. 
The attending physician only obtained the consent to 
participate in the study without participating in the 
interview. The interviewers were blinded about the 
treatment regimen for each patient to minimize bias. 
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 Nevertheless, the blindness could not be  maintained, 
since elcatonin treatment markedly relieved pain in 
some patients, whereas such marked improvement 
occurred in none of the subjects in the control groups.

Recently, such phenomena have been reported 
to be a challenging problem to DB-RCT, and the 
importance of patients’ preference has been recog-
nized.11,24,25 Clinical studies are performed based on 
the assumption that subjects both in  intervention and 
control arms are randomly sampled from a single 
population. In RCT, patients are conceptualized 
as relatively passive recipients of intervention. In 
reality however patients are far from passive, and 
in fact are quite active participants in the research. 
Therefore, patients often have preferences for a 
certain intervention, and will prefer one over the oth-
ers where they are given the opportunity to choose.

In RCT, the possible interference is minimized by 
blinding. In some cases, however, participants know 
which intervention they have received. Then it is pos-
sible that patients not allocated to the intervention of 
their choice have lower compliance to the therapy, 
which will impair the validity of the study. Several 
theoretical frameworks have been developed to take 
the patients’ preference into account.24

In this paper, we have attempted to study the anal-
gesic effects of elcatonin considering the participants’ 
preference. When the patients were given brochures 
describing the benefit and possible side effects of 
each treatment, and asked which treatment regimen 
they would like to receive, those who preferred elca-
tonin were significantly older and more likely to have 
vertebral fracture(s). Those in the calcitonin group 
had lower SF-8 scores and higher RDQ scores, indi-
cating more compromised QOL. Thus subjects with 
vertebral fracture(s) have impaired QOL, and are 
more likely to prefer elcatonin treatment expecting 
its analgesic effects.

Elcatonin treatment resulted in more pronounced 
improvement in the subjects’ QOL scores, although 
statistically significant in only some of the scores 
 probably due to the limited number of patients 
studied.

This is a preliminary study to identify the analge-
sic effects of elcatonin taking the patients’ preference 
into account. Despite the limitations described above, 
patients with vertebral fracture(s) have compromised 

QOL, and are more likely to prefer  elcatonin  treatment, 
and more likely to be benefited by its  treatment due to 
its potent analgesic effects.

Disclosures
Author(s) have provided signed confirmations to 
the publisher of their compliance with all applicable 
legal and ethical obligations in respect to  declaration 
of conflicts of interest, funding,  authorship and 
 contributorship, and compliance with ethical 
 requirements in respect to treatment of human and 
animal test subjects. If this article contains  identifiable 
human subject(s) author(s) were required to supply 
signed patient  consent prior to publication. Author(s) 
have confirmed that the published article is unique 
and not under consideration nor published by any 
other  publication and that they have consent to repro-
duce any copyrighted material. The peer reviewers 
declared no conflicts of interest.

References
 1. Chesnut CH, Silverman S, Andriano K, et al; PROOF Study Group A 

 randomized trial of nasal spray salmon calcitonin in postmenopausal women 
with established osteoporosis. Am J Med. 2000;109:267–76.

 2. Ishida Y, Kawai S. Comparative efficacy of hormone replacement  therapy, 
etidronate, calcitonin, alfacalcidol, and vitamin K in postmenopausal 
women with osteoporosis: The Yamaguchi Osteoporosis Prevention Study. 
American Journal of Medicine. 2004;117:549–55.

 3. Fujta T, Fujii F, Goto B, Miyauchi A, Takagi Y. A three-year comparative 
trial in osteoporosis treatment: effect of combined alfacalcidol and  elcatonin. 
J Bone Mineral Metab. 1997;15:223–6.

 4. Sekine M, Takami H. Combination of calcitonin and pamidronate for emer-
gency treatment of malignant hypercalcemia. Oncol Rep. 1998;5:197–9.

 5. Morikawa T, Munekata E, Sakakibara S, Noda T, Otani M. Synthesis of eel-
calcitonin and (asu1,7)-eel-calcitonin: contribution of the disulfide bond to 
the hormonal activity. Experimentia. 1976;32:1104–6.

 6. Ito A, Kumamoto E, Takeda M, Shibata K, Sagai K, Yoshimura M. 
 Mechanisms for ovariectomy-induced hyperalgesia and its relief by 
 calcitonin: Participation of 5-HT1A-like receptor on C-afferent terminals in 
substantia gelatinosa of the rat spinal cord. J Neurosci. 2000;20:6302–8.

 7. Yoh K, Tanaka K, Ishikawa A, et al. Health-related quality of life (HRQOL) 
in Japanese osteoporotic patients and its improvement by  elcatonin 
 treatment. J Bone Miner Metab. 2005;23:167–73.

 8. Ikegami S, Kamimura M, Uchiyama S, et al. Anti-nociceptive effects of 
elcatonin injection for postmenopausal women with back pain: a random-
ized controlled trial. The Open Orthopaedics Journal. 2010;4:132–6.

 9. Orimo H, editor. Japanese guideline of treatment and prevention in 
Osteoporosis. Lifescience Publication (Tokyo) 2006 (in Japanese).

 10. Bowring A. Current state of the art in quality of life measurement. In: 
Carr A, Higginson I, Robinson P, editors.  Quality of Life, BMJ  (London); 
2003:1–8

 11. King M, Nazareth I, Lampe F, et al. Impact of participant and physician 
intervention preferences on  randomized trials. A systematic review. JAMA. 
2005;293:1089–99.

 12. Di Blasi Z, Crawford F, Bradley C, Keijnen J. Reactions to treatment 
debriefing among the participants of a placebo controlled trial. BMC Health 
Services Research. 2005;5:30.

http://www.la-press.com


publish with Libertas Academica and 
every scientist working in your field can 

read your article 

“I would like to say that this is the most author-friendly 
editing process I have experienced in over 150 

publications. Thank you most sincerely.”

“The communication between your staff and me has 
been terrific.  Whenever progress is made with the 
manuscript, I receive notice.  Quite honestly, I’ve 
never had such complete communication with a 

journal.”

“LA is different, and hopefully represents a kind of 
scientific publication machinery that removes the 

hurdles from free flow of scientific thought.”

Your paper will be:
• Available to your entire community 

free of charge
• Fairly and quickly peer reviewed
• Yours!  You retain copyright

http://www.la-press.com

Yoh et al

14 Japanese Clinical Medicine 2012:2

 13. Orimo H, Hayashi Y, Fukunaga M, et al; Osteoporosis Diagnostic  Criteria 
Review Committee: Japanese Society for Bone and Mineral Research. 
Diagnostic criteria for primary osteoporosis: year 2000 revision. J Bone 
Miner Metab. 2001;19:331–7.

 14. Fukuhara S, Bito S, Green J, Hsiao A, Kurokawa K. Translation,  adaptation, 
and validation of the SF-36 Health Survey for use in Japan. J Clin  Epidemiol. 
1998;51:1037–44.

 15. Fukuhara S, Suzukamo Y. SF-8 Scoring Manual, i-HOPE International 
(Kyoto) 2004 (in Japanese).

 16. Roland M, Morris R. A study of the natural history of back pain. Part I. 
Development of a reliable and sensitive measure of disability in low back 
pain. Spine. 1983;8:141–4.

 17. Fukuhara S, editor. RDQ (Roland-Morris Disability Questionnaire) Japanese 
Manual. Iryobunkasha (Tokyo) 2004 (in Japanese).

 18. NIH Consensus Development Panel on Osteoporosis Prevention, Diagnosis, 
and Therapy. NIH consensus. Osteoporosis prevention, diagnosis, and 
 therapy. JAMA. 2001;285:785–95.

 19. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A, Tosteson A. 
Incidence and economic burden of osteoporosis-related fractures in the 
United States, 2005–2025. J Bone Miner Res. 2007;22:465–75.

 20. Chen P, Krege JH, Adachi JD, et al; CaMOS Research Group. Vertebral 
 fracture status and the World Health Organization risk factors for predicting 
osteoporotic fracture risk. J Bone Miner Res. 2009;24:495–502.

 21. Cooper C, Atkinson EJ, Jacobsen SJ, O’Fallon WM, Melton LJ 3rd. 
 Population-based study of survival after osteoporotic fractures. Am J 
 Epidemiol. 1993;137:1001–5.

 22. Ioannidis G, Papaioannou A, Hopman WM, et al. Relation between  fractures 
and mortality: results from the Canadian Multicentre Osteoporosis Study. 
CMAJ. 2009;181:265–71.

 23. Cauley JA, Thompson DE, Ensrud KC, Scott JC, Black D. Risk of mortality 
following clinical fractures. Osteoporos Int. 2000;11:556–61.

 24. King M, Nazareth I, Lampe F, et al. Conceptual framework and system-
atic review of the effects of participants’ and professionals’ preference in 
 randomized controlled trials. Health Technol Assess. 2005;9(35).

 25. Howard L, Thornicroft G. Patient preference randomised controlled trials in 
mental health research. Br J Psychiatry. 2006;188:303–4.

http://www.la-press.com
http://www.la-press.com

