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Abstract

Original Article

INTRODUCTION
There remains a significant treatment gap in patients with 
osteoporosis, with reported declining rates of anti‑osteoporosis 
medication prescription.[1] Despite advances in diagnosis and 
interventions that reduce the risk of fracture, a minority of 
men and women at high fracture risk receive treatment.[2,3] Our 
previous institutional audit showed a low rate of antiresorptive 
initiation at 31.5% in patients older than 65 years presenting 
with fragility fractures.[4] Compliance rates for antiresorptive 
medications are also known to be low. Furthermore, recent 
national data shows that although the Singapore population is 
expected to have one of the world’s longest life expectancies at 
85 years, studies have found that 20% of older patients spend 

that last 10 years in disability due to musculoskeletal reasons.[5] 
As such, addressing the treatment of osteoporosis is an important 
element of improving the quality of life and reducing morbidity 
in this aged population. Various strategies have been employed 
to address the treatment gap in osteoporosis, and inpatient 
osteoporosis liaison services have been set up to increase 
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detection, initiate investigation and treatment of osteoporosis. 
However, with increasing resource limitation and in light of 
the recent COVID‑19 pandemic, where physical patient‑doctor 
consultations may be limited, telemedicine and telecarers may 
be a potential avenue in aiding the treatment of chronic diseases 
such as osteoporosis. Telemedicine has been around for the last 
20 years and its use in chronic disease management in the older 
population has been well demonstrated.[6,7] Its effectiveness has 
been shown in the management of congestive heart failure, 
stroke, chronic obstructive pulmonary disease and diabetes 
mellitus.[8,9] In particular, it has demonstrated effectiveness 
in reducing hospital readmissions and promoting medication 
compliance.[10] Increasing interest has been observed in the 
use of telemedicine for osteoporosis management; previous 
studies have looked into telemedicine and telementoring of 
physicians in rural areas for the integration of osteoporosis 
care.[11‑13] However, similar studies are lacking in Southeast 
Asia, where telemedicine has yet to be widely adopted. We 
hypothesise that the use of telecarers in the management of 
our local population of patients with osteoporosis after hip 
fracture will aid in increasing the anti‑osteoporosis treatment 
rates and facilitate compliance. We piloted the use of a telecarer 
over one year to assess the acceptance of this programme in 
patients and families and to assess the changes in osteoporosis 
treatment rates.

METHODS
Patients discharged from Changi General Hospital, Singapore 
who had been admitted with a hip fracture between January 2017 
and January 2018 were recruited into this pilot study. Changi 
General Hospital is the sole regional hospital that provides care 
to the eastern part of the Singapore population. The hospital is 
part of the SingHealth healthcare network, which allows sharing 
of clinical documentation and electronic medical records across 
SingHealth institutions and primary care clinics in the region. 
Eligibility included the patient’s or family’s willingness to 
be followed up via telephone calls and non‑nursing home 
resident status. The Health Management Unit in Changi 
General Hospital consists of 14 telecarers who are nurses. They 
provide a telephone service to monitor patients with chronic 
disease. Before this study, the nurses were trained in basic 
osteoporosis management and were provided with a specific 
osteoporosis telecarer script and questionnaires on initiation 
of anti‑osteoporosis medication, calcium and vitamin  D 
supplementation, compliance and presence of adverse effects. 
Telecarers spend an average of 15 minutes per phone call, as 
directed by the patient’s or caregiver’s needs and requirements. 
Patients who required anabolic treatments were reviewed 
separately in the specialist bone clinic and were excluded from 
this follow‑up cohort. Telecarers also obtained information on 
recovery from surgery, falls risk and readmission. At the first 
call, the service was explained to the patient or caregiver, and 
verbal consent to participate in ongoing follow‑up was obtained. 

Each patient was assigned an individual telecarer and scheduled 
calls were made at 3–4 days, three months, six months and one 
year after discharge. Osteoporosis education brochures were 
mailed out to patients by the telecarers after their first call 
to increase awareness and encourage patients to initiate and 
start treatment for osteoporosis. Telecarers also screened the 
patient’s electronic medical records and prescribing database to 
confirm the accuracy of information regarding anti‑osteoporosis 
prescription and follow‑up appointments with their regular 
physicians. Osteoporosis treatments were recorded to verify the 
treatment initiated and compliance to treatment. Pharmacologic 
treatments analysed for this study were alendronate 70 mg oral 
weekly, risedronate 35 mg oral weekly, and s/c denosumab 
60 mg six monthly. Calcium and vitamin D supplementation 
were also recorded. Reasons for not initiating treatments were 
documented from the electronic health records and Health 
Management Unit consultation notes. These were verified 
independently by study members LG and FT. Chi‑square test 
was used to analyse the paired statistical difference in treatment 
rates for the group of patients followed through 12 months of 
telecarer calls.

RESULTS
From December 2016 to January 2018, 537  patients 
[Supplementary Figure 1, Appendix] were admitted with a 
hip fracture and identified as being suitable for follow‑up with 
the telecarer programme. The average age of the patients was 
79.8 ± 8.23 years, and 63.1% of them were female [Table 1]. 
Of these, 341  (63.5%) successfully completed 12  months 
of follow‑up through the telecarer programme. The highest 
rejection rate was during the first call at 17.5%, which reduced 
with time to 13.5% at three months, 8.9% at six months and 
2.3% at 12 months [Figure 1]. The most common reason for 
failure to complete telecarer follow‑up over the 12‑month 
follow‑up period was nursing home residential status (n = 61, 
31.1%), followed by death (n = 59, 30.1%); 47 patients (24.0%) 
were uncontactable and 14.8%  (n  =  29) rejected further 
follow‑up phone calls as they themselves or their family 
members were uninterested  [Figure  2]. Male patients were 
more likely to not complete the 12‑monthly follow‑ups 
compared with female patients (P < 0.05), and there was no 
statistical difference in the age of those who completed and 
did not complete the 12‑month follow‑up. An increase in the 
percentage of patients undergoing anti‑osteoporosis treatment 
was observed, with 73.4% of patients undergoing treatment at 
12 months compared with 31.4% undergoing treatment at the 
first call [Figure 3], whereas 79.8% of patients were on calcium 
and vitamin D supplements at 12 months, up from 62.3% at 
the first call. However, an 80.8% drop from the six‑month 
anti‑osteoporosis treatment was observed. Accounting for 
patients who were uncontactable by the telecarers at the time 
of analysis at 12 months following their six‑month call (n = 8), 
23  patients stopped their treatments despite being on this 
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telecarer programme. A separate analysis was conducted to 
analyse reasons for not continuing treatment at different time 
points of 3, 6 and 12 months, and the proportion of causes for 
treatment cessation was similar. These reasons are summarised 
in Figure  4. The most common reason for not continuing 
treatment for osteoporosis was patient and family rejection 
at 34.4%; physician lack of initiation contributed to 24.4% of 
the reasons for not commencing treatment; 24.4% of patients 
had renal impairment during follow‑up; and another 16.7% of 
patients developed advanced dementia and life‑limiting illness 
and were deemed unsuitable for anti‑osteoporosis treatments. 
The Appendix contains a flowchart summary of the patients 
enrolled in the telecarer programme for the monitoring of 
secondary osteoporosis prevention.

DISCUSSION
This is a pilot study evaluating the utility of telecarers 
in individualised monitoring of patients after discharge 
following a hip fracture, to increase initiation and maintain 
compliance with anti‑osteoporosis medication. To our 
knowledge, this is the first study in the Southeast Asian 

population assessing the use of telecarers in the management 
of osteoporosis.

Telemedicine may have an increasing role in the management 
of chronic diseases and with resource limitations and the 
potential need to limit physical medical consultations in light 
of the recent COVID‑19 pandemic. We have demonstrated 
the feasibility and challenges of using telecarers in following 
up older patients with a hip fracture after discharge for the 
management of their osteoporosis. Telecarer follow‑up of 
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Figure 2: Bar chart shows telecarer dropout reasons over 12 months.

Table 1. Basic demographics of hip fracture patients 
enrolled in the telecarer programme.

Characteristic n (%)
Age* (yr) 79.8±8.23

Gender

Female 339 (63.1)

Male 198 (36.9)

Ethnicity

Chinese 411 (76.5)

Malay 78 (14.5)

Indian 22 (4.1)

Others 26 (4.8)
*Data presented as mean±standard deviation.
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Figure 4: Bar chart shows reasons for osteoporosis treatment rejection. 
QoL: quality of life

1st call 3rd month 6th month 12th month

Number of patients called 537 443 383 349

Number of patients rejected 94 60 34 8

Telecarer rejection rate 17.5% 13.5% 8.9% 2.3%

Number of patients followed up 443 383 349 341
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Figure  1: Bar char t and table show telecarer call acceptance 
over 12 months.

Figure  3: Bar chart and table show the percentage of patients on 
osteoporosis treatment and calcium and vitamin D supplementation 
over 12 months.
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patients after discharge was acceptable to most patients 
and caregivers, with only 14.8% of patients and families 
dropping out of the programme owing to lack of interest. 
However, only 63.5% of all patients with a hip fracture 
were able to successfully complete the 12‑month telecarer 
programme. This was mostly because of a significant 
proportion of patients who were admitted to nursing homes 
after discharge and, thus, were unable to continue enrolment 
into this programme; in addition, a significant proportion 
of patients died during the 12 months. Those who persisted 
and completed the telecarer programme showed high rates 
of commencement of anti‑osteoporosis medications. 73.4% 
of patients completed the telecarer programme, which was a 
significant improvement from our previous institution data, 
which showed a treatment rate of 31.5% in patients above 
65 years old with a fragility hip fracture at one year.[4] In this 
regard, our pilot programme was successful in increasing 
anti‑osteoporosis treatment rates one year after hip fracture 
compared with our previous institutional data. Among those 
who failed to commence any treatments at 12 months, the 
most common cause of treatment rejection was patient or 
family preference at 34.5%, followed by clinician failure to 
prescribe at 24.4%. A significant mortality and morbidity rate 
was observed one year following a hip fracture, with 24.4% 
of patients developing renal impairment, and 16.7% having 
advanced dementia and life‑limiting illness.

This data also demonstrates the multiple challenges that lie 
in the utility of telemedicine in the secondary prevention of 
osteoporosis in our population with fragility hip fracture. 
First is the high mortality and morbidity that develop after a 
hip fracture, with up to 20% of the total patients with initial 
hip fracture dying within one year or having to enter nursing 
homes; these patients account for most of those who failed to 
complete the telecarer follow‑up in our study. Furthermore, 
41.1% of patients who completed follow‑up did not commence 
any osteoporosis treatment because they developed renal 
impairment, advanced dementia or life‑limiting illness.

Patient or family preference remains the main reason for 
rejection of treatment for osteoporosis; in our study, this 
was the reason in 34.4% of those who did not commence 
anti‑osteoporosis treatment. Despite the telecarer’s advice 
and education, these short intermittent contacts do not seem 
to be adequate in reinforcing the importance of secondary 
fracture prevention in all our patients with a fragility hip 
fracture. Future strategies should include further research into a 
patient’s understanding of myths or misconceptions regarding 
osteoporosis and its treatment, and addressing these barriers 
in the initiation of therapy. Increasing public awareness of 
this disease and treatment should also be proposed as a way 
to tackle the lack of knowledge in the community.

Unfortunately, a proportion of patients did not have any 
treatment commenced for their fragility fracture and 

osteoporosis despite seeing their regular physician. Although 
we were unable to find out individual physician reasons for 
not commencing these osteoporosis medications, our clinical 
records review suggested that despite regular review and 
documentation by their regular physician, no mention of 
osteoporosis and treatment was recorded. This may potentially 
point to physician treatment inertia that could be caused by 
factors such as inadequate knowledge, lack of confidence 
or experience in treatment initiation, or lack of time during 
consultation to address these issues. Further research effort 
should also be made to better understand these barriers and 
address them with targeted education programmes for primary 
care physicians and specialists looking after osteoporosis 
patients on identifying and treating these patients. Furthermore, 
as our study demonstrated, as there is a large burden of 
mortality and morbidity in the hip fracture population, future 
interventions should also focus on primary prevention of hip 
fractures as a strategy to reduce the morbidity and mortality. 
In our study, we also found a substantial proportion (31.1%) of 
hip fracture patients enter into nursing home residential care. 
There is still a paucity of evidence regarding the efficacy of 
osteoporosis treatment in this population, with few nursing 
home patients included in the trials of these medications.[14] 
A small study has shown evidence of bone mineral density 
gains in osteoporosis treatment among women in long‑term 
care facilities who are still ambulatory.[15] We propose that 
strategies should be implemented to identify nursing home 
patients who are still ambulatory and who may benefit from 
osteoporosis treatment. These may include liaising with the 
nursing home physician and educating the patients on the 
evidence and benefits of these treatments. Future research 
should also be focused on assessing the benefits of osteoporosis 
treatment in nursing home patients where preserving 
mobility and independence may not be a gain, as there is 
now increasing evidence of potential extraskeletal benefits of 
nitrogen‑containing bisphosphonates in reducing mortality 
from pneumonia and myocardial infarction in patients with hip 
fractures.[16,17] Given that most hip fractures are preceded by 
previous sentinel osteoporotic fractures, further studies should 
look into the earlier intervention of osteoporosis treatment in 
these preceding fractures to prevent future hip fractures.[18] 
Subsequent telecarer programmes in the care of osteoporosis 
should ideally incorporate simultaneously targeted strategies 
into addressing treatment barriers and potential myths or 
misconceptions in the management of osteoporosis in patients 
and their caregivers. Earlier intervention targeting not just hip 
fracture patients but those who present with other osteoporotic 
fractures such as vertebral and wrist fractures may be of 
more benefit, as these are typically younger populations that 
may benefit from earlier prevention of subsequent major 
hip fractures. Lastly, physician education and telementoring 
should be considered with the use of this technology to address 
physician inertia.
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This study has some limitations. As the study duration was 
only for 24  months for recruitment followed by one year 
of follow‑up, the sustainability of the telecarer service and 
longer‑term compliance of patients on anti‑osteoporosis 
medications are yet to be determined. All patients included 
in this follow‑up had hip fracture, and whether the same 
intervention will be effective in patients with other types of 
fragility fractures warrants further studies. We did not have 
a concurrent control group that was not on follow‑up with 
telecarers for comparison of treatment initiation and adherence 
rates. However, we used our historical data of treatment 
rates for evaluating the effectiveness of commencement of 
anti‑osteoporosis treatment in our patient population. We also 
utilised electronic health records of the SingHealth institutions 
to check for medication prescription and clinic follow‑up; 
a small proportion of patients may have chosen to have an 
ongoing follow‑up in other institutions, which may not have 
been captured in this study. The reasons for treatment rejection 
were also collected from electronic records and may not fully 
represent individual reasons for treatment rejections. Individual 
physician reasons for not prescribing osteoporosis treatments 
were also not fully attainable in this study.

In conclusion, telecarers may play a role in increasing treatment 
rates in older patients with a hip fracture. However, patient 
or family rejection and physician inertia remain the main 
limitations of treatment. Further studies should look into a 
combination of interventions for both patients and physicians 
to address barriers, misconceptions and offer telementoring of 
physicians. Because of the significant proportion of patients 
with hip fracture entering a nursing home, strategies to identify 
patients in this population that may continue to benefit from 
osteoporosis treatment are needed. Given the significant 
mortality and morbidity of post‑hip fractures, future efforts 
should be aimed at primary prevention of hip fractures by 
introducing this programme in younger patients who present 
with other fractures such as vertebral and wrist fractures.
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Supplementary Figure 1: Flowchart of hip fracture patients enrolled into telecarer 
programme 
 
 
 
 
 
 
 

Hip fracture patients admitted  
Dec 2016–Jan 2018 (n = 663) 

Excluded: inpatient mortality,  
non-residency status, nursing 
home resident status (n = 126) 

Hip fracture patients enrolled into 
telecarer program (n = 537) 

Hip fracture patients completed 
telecarer program at 1 year (n = 341) 

Telecarer dropout (n = 196) 
 Deceased (n = 59) 
 Family not interested (n = 29) 
 Uncontactable (n = 47) 
 Nursing home resident (n = 61) 

Hip fracture patients continuing 
anti-osteoporosis treatment at  

12 months (n = 251) 

Treatment rejection (n = 90) 
 Renal impairment (n = 22) 
 Physician not prescribing (n = 22) 
 Advanced dementia/poor QOL  

(n = 15) 
 Patient/family declined (n = 31) 
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