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Osteoporosis is a skeletal condition 
characterised by decreased bone 
mass and weak bone strength, 
leading to bone fragility and fracture 
susceptibility (NIH Consensus 
Development Panel on Osteoporosis 
Prevention 2001). Osteoporosis and 
fragility fractures are major health 
conditions and remains an important 
cause of mortality and morbidity 
around the world, particularly among 
the elderly. Worldwide, an estimated 
200 million women are affected by 
osteoporosis (Kanis et al. 2012). The 
Asian population has a higher overall 
prevalence than western countries, 
owing to the fact that they have a lower 
body mass index and shorter height 
(Babbar et al. 2006). In Malaysia, the 
prevalence of osteoporosis among 
women was reported to be 24.1% in 
2005, with hips being most affected 
(Lim et al. 2005). 
 COVID-19, which first appeared in 
late 2019 in Wuhan, China, causing 
clusters of severe respiratory illness, 
has subsequently spread swiftly 
throughout the world, and Malaysia is 

not spared, with climbing case numbers 
and mortalities. COVID-19 has 
infected people of all ages, ethnicities 
and genders while spreading at an 
alarming rate throughout communities. 
COVID-19 infections range from 
simple colds to more serious illnesses 
like pneumonia, bronchitis, severe 
acute respiratory distress syndrome 
(ARDS), multi-organ failure and death 
(Sanyaolu et al. 2020). As of July 
2021, the global cumulative number 
of cases is almost 194 million with 
over 4 million deaths from COVID-19 
(World Health Organization 2021). As 
for Malaysia, we have seen almost 1.7 
million cases in a country of 32 million 
people with more than 15,000 deaths 
(Ministry of Health Malaysia 2021). 
 It is generally recognised that the 
COVID-19 pandemic has significantly 
disrupted worldwide healthcare 
delivery. Since the first recorded 
cases of the disease, many nations 
have taken extraordinary steps to limit 
the virus’s spread, including travel 
bans, widespread social isolation, 
gathering restrictions, and national 
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lockdowns. As part of public health 
measures, infection control strategies 
such as regular hand sanitisation, 
washing, social distancing and in 
recent months, vaccinations have been 
utilised. While these measures have 
been partly effective in containing 
viral transmission, they have resulted 
in significant disruption of healthcare 
and social services. Understandably, 
these restrictions posed difficulties in 
managing a variety of chronic medical 
problems (Yu et al. 2020). Much of 
healthcare resources and attention 
have been directed towards urgent 
care of COVID-19 as the country deals 
with one of the worst health crises 
to date. Prioritisation of urgent care 
over elective care poses challenges in  
treating a range of chronic conditions, 
including osteoporosis. The potential 
impact of this shift of focus is significant, 
given that osteoporosis is the most 
prevalent bone disease worldwide, 
affecting one in every three women and 
one in every five men at some point 
in their lives (Johnell & Kanis 2005). 
Healthcare expenses and long-term 
morbidity associated with osteoporosis 
are projected to rise in the coming 
years as the elderly population grows. 
Osteoporotic fractures are expected 
to result in the loss of 5.8 million 
productive years due to disability and 
decreased relative survival (Hampson 
et al. 2021).
 Osteoporosis does not take a break 
during the COVID-19 pandemic. 
Lockdowns had a substantial influence 
on physical activity levels during the 
pandemic. An Italian study found 
a decrease of 2.3 hours of sports 
activity weekly during the COVID-19 

lockdown (Pietrobelli et al. 2020), 
while a survey of 1,047 participants 
from Asia, Africa, and Europe found 
a 33.5% decrease in physical activity 
duration, 42.7% decrease in exercise 
intensity and a 5 to 8-hour increase in 
sitting time (Ammar et al. 2020). These 
findings showed the potential negative 
impact of quarantines and self-isolation 
on physical activity and sedentary 
behaviour. As a consequence, 
prolonged home isolation due to the 
pandemic increases the risk of muscle 
loss and vitamin D deficiency, which 
in turn increases the fall risk and 
consequent osteoporotic fractures 
(Falchetti et al. 2021). Additionally, 
hospitalisation for COVID-19 results 
in prolonged bed rest, with an average 
hospital stay of 11 days (Zhou et al. 
2020). Severe COVID-19 infection 
results in admission to intensive care 
units (ICU), further restricting mobility, 
with a median ICU stay of 8 days (Zhou 
et al. 2020). Even a short duration of 
reduced activity can lead to muscle 
loss of 1.7% within 2 days and 5.5% 
after only 7 days (Kilroe et al. 2019). 
This is particularly pertinent given the 
increased hospitalisation rates of older 
adults.
 Social isolation during the 
COVID-19 pandemic has been shown 
to increase stress and anxiety levels 
(Lei et al. 2020), which can result 
in atrophic gene expression and 
muscular atrophy (Allen et al. 2010). 
Psychological stress has been shown 
to influence dietary choices, with 
increased consumption of sweet, fatty 
foods that are low in protein, leading to 
increased muscle loss (Gibson 2006). 
As social interactions are important in 
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encouraging people to exercise, the 
lack of it during quarantine could lead 
to a significant reduction in physical 
activity among older adults (Fingerman 
et al. 2020). Loneliness could hasten 
physical and cognitive deterioration 
in older adults, putting them at an 
increased risk of falling (Zhong et al. 
2017).
 Vitamin D, especially in the active 
form of 1,25-dihydroxycholecalciferol, 
is known to be linked to bone health. 
Several studies have demonstrated an 
association between low vitamin D 
status and decreased muscle mass (Luo 
et al. 2018) and a variety of chronic 
illnesses (Wang et al. 2017). With a 
half-life of 13 to 15 days for vitamin D 
(Jones et al. 2014) and lower levels of 
outdoor activity during the COVID-19 
pandemic (Ammar et al. 2020), 
spending more time indoors leads to 
less direct sunlight exposure, which 
has a negative impact on vitamin D 
production (Van Schoor & Lips 2017). 
Reduction of muscle mass and loss of 
function associated with sarcopenia 
contribute to the development of 
frailty (Landi et al. 2015), consequently 
increasing the risk of falls (Gadelha et 
al. 2018). 
 Three meta-analyses have 
demonstrated that calcium in 
combination with vitamin D is effective 
at reducing fracture risk. Vitamin D in 
combination with calcium resulted in 
a 16-33% reduction in the risk of hip 
fracture and a 5-19% reduction in the 
risk of any fracture, as compared to a 
placebo or control group (Avenell et 
al. 2014; Tricco et al. 2017; Wu & Pang 
2017). Vitamin D supplementation 
reduced the incidence of falls by 28% 

among people residing in care homes 
(Cameron et al. 2018). In addition to 
its role in bone health maintenance, 
interest in the benefits of Vitamin 
D on the immune system has been 
increasing as of late. Vitamin D may 
exert a moderating influence on 
inflammatory responses via its effects 
on both innate and adaptive immunity 
(Mora et al. 2008). Apart from 
improvement in balance (Pfeifer et al. 
2009), muscle strength and function 
(Beaudart et al. 2014; Janssen et al. 
2002), vitamin D supplementation 
has been shown to reduce risk of 
acute respiratory infection by 12% 
(Martineau et al. 2017). Critically ill 
patients commonly have a vitamin D 
deficiency (Perron & Lee 2013), which 
in turn is associated with a higher rates 
of ICU admission, severe illness, ARDS 
and increased ICU mortality (Perron 
& Lee 2013; Remmelts et al. 2012). 
A recent meta-analysis found a link 
between vitamin D insufficiency and 
the severity of COVID-19 infection, 
with the former being associated 
with higher hospitalisation and death 
(Pereira et al. 2020). Despite the sunny 
tropical climate, low vitamin D levels 
are not uncommon in Malaysia; 71% 
of Malay post-menopausal women 
(Rahman et al. 2004) and 67% of 
teachers had vitamin D deficiencies in 
Malaysia (Shafinaz & Moy 2016).
 Lifestyle measures are an essential 
component in the prevention and 
management of osteoporosis. Eating 
a healthy balanced diet, limiting 
alcohol intake and quitting smoking 
are all important steps in addition to a 
regular exercise regimen. Maintaining 
an adequate dietary consumption 
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of calcium and vitamin D (1000 mg 
and 800 UI, respectively) is highly 
advisable (Conley et al. 2020; Ministry 
of Health Malaysia 2015). An adequate 
and sensible exposure to the sun 
is also essential for obtaining the 
required Vitamin D. For example, 5 
to 15 minutes of exposed arms and 
legs between the times of 10 am to 3 
pm is recommended (Holick 2005). 
Moreover, resistance exercise has 
been found to improve muscle size, 
strength (Stewart et al. 2014), and bone 
mineral density (Hong & Kim 2018) on 
top of improvement in LDL cholesterol 
and blood pressure (Nascimento et 
al. 2018; Kim & Kim 2013), glycaemic 
control (Egger et al. 2013), functional 
capacity (Liao et al. 2020; Yoon et al. 
2019), sleep (Yoon et al. 2019) as well 
as cognitive performance (Macaulay et 
al. 2020). 
 There are many methods for  assessing 
fracture risk but the commonest is the 
Fracture Risk Assessment Tool (FRAX), 
which is accessible in 66 countries 
and covers about three-quarters of the 
world’s population. This tool has been 
incorporated in a number of national 
guidelines on osteoporosis, including 
Malaysia, in order to initiate relevant 
therapies that may lead to a reduction 
of fractures (Kanis et al. 2016). During 
the pandemic, the FRAX tool usage was 
significantly reduced by 23% and 58% 
in March and April 2020, respectively 
(McCloskey et al. 2021). In Europe, 
many countries have decreased their 
use by at least 50%. Similar incidence 
were also seen in Latin America, but 
less pronounced in Asian nations. 
 Bone mineral density (BMD) 
measurement by dual-energy X-ray 

absorptiometry (DEXA) is invaluable 
in osteoporosis diagnosis and can 
improve the accuracy of fracture risk 
assessment when used in tandem 
with tools like FRAX. Randomised 
controlled trials of people with 
low BMD scores and/or vertebral 
fragility fractures supported the use 
of osteoporosis therapies to decrease 
fracture risk. Following therapy, an 
increase in BMD was associated with 
a decrease in fracture risk (Camacho 
et al. 2020). Measurements of BMD, 
which are typically done in secondary 
and tertiary-care facilities, have been 
disrupted during the pandemic. The 
number of DEXA measurements has 
decreased as a consequence of social 
distancing and strict infection control 
strategies (Fuggle et al. 2021). The 
frail and elderly, who are especially 
prone to osteoporotic fractures, have 
been hesitant to visit a hospital due to 
worries of contracting COVID-19.
 In order to address the delays in 
obtaining DEXA imaging, FRAX score 
has been proposed as a tool to risk  
stratify patients into low, intermediate 
and high risk via telephone 
consultation in which the patient’s 
height, weight, gender, age and clinical 
risk factors are used. Low-risk patients 
may be reassured following the FRAX 
score calculation and have their DEXA 
scan deferred. At the same time, 
intermediate-risk patients can proceed 
with DEXA measurements while high-
risk patients can be treated without 
requiring a DEXA (Sapkota et al. 2021). 
This is in line with recommendation in 
the Malaysian osteoporosis guideline 
where high-risk individuals (10-year 
fracture risk of >20% or hip fracture 
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risk of >3%) may be treated when 
DEXA scans are unavailable (Ministry 
of Health Malaysia 2015). The 
screening in the community to reduce 
fractures in older women (SCOOP) 
study established the efficacy of non-
DEXA-based fracture prevention in 
individuals at high risk of fracture. Over 
a five-year period, treatment based on 
the FRAX score resulted a decreased 
hip fractures by 28% compared to the 
control group (Shepstone et al. 2018). 
 There are conflicting results on rates 
of hip fracture during the pandemic, 
with some reporting no change 
compared to previous years (Ogliari 
et al. 2020), while others mentioning 
changes of various degrees, be it 
positive or negative (Arafa et al. 2020; 
Malik-Tabassum et al. 2020; Maniscalco 
et al. 2020). Surgical treatment of 
osteoporotic fractures has been 
delayed due to surgical wards being 
repurposed to cope with increasing 
COVID-19 admissions (Arafa et al. 
2020). A UK study has found an 80% 
reduction in orthogeriatric review due 
to redeployment and a 30% reduction 
in calcium and vitamin prescriptions 
was observed during the pandemic 
(Stephens et al. 2020). Concurrent 
COVID-19 infection increased the 
risk of mortality by 36% following hip 
fracture, as compared to a mortality 
of 2% in those without COVID-19 
(Lim & Pranata 2021). This is of great 
importance especially among the 
elderly, as they are at a higher risk 
of getting COVID-19 or suffering an 
osteoporotic fracture. Additionally, 
the 30-day mortality rate for fracture 
patients doubled during the pandemic 
when compared to pre-pandemic 

levels, from 4% to 9% in the former 
(Lim et al. 2021). Post-discharge 
rehabilitation services were affected 
as a result of stringent infection control 
measures and social distancing as well.
 The pandemic has further 
exacerbated the treament gap seen 
prior to the pandemic (Giangregorio et
al. 2006), as osteoporosis was 
considered low priority as compared 
to acute care of COVID-19 patients. 
A number of osteoporotic treatments 
required attendance at a healthcare 
facility for infusion or injection. 
During the pandemic, the capacity of 
healthcare facilities to deliver infusion 
treatments has been reduced (Fuggle 
et al. 2021). Numerous patients 
refused or were unable to attend 
scheduled treatments due to fear of 
getting COVID-19 and restrictions on 
movement imposed by the lockdown. 
As zoledronic acid has a prolonged 
skeletal retention duration, the 
timing of subsequent infusions is less 
crucial because the anti-resorptive 
action is maintained for about two 
years following administration.
Therefore, zoledronic acid and other 
bisphosphonates have demonstrated 
a prolonged protective effect against 
fractures after treatment (Grey et al. 
2012; Grey et al. 2020; Schwartz et 
al. 2010; Watts et al. 2008). This is 
in contrast to denosumab, which 
has a unique disadvantage in that its 
inhibitory effect on bone resorption 
rapidly diminishes after a dose delay 
of more than 7 months (Bone et al. 
2011; Cummings et al. 2018). Further 
complicating this, discontinuation of 
denosumab results in a rapid increase 
in bone remodelling lasting 6 months 
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to a year, which is associated with the 
development of vertebral fractures 
and hypercalcemia (Tsourdi et al. 
2017). Unlike denosumab, teriparatide 
cessation results in loss of bone mass 
over the first 12 months but does 
not result in a rapid increase in bone 
remodelling or vertebral fractures 
(Leder et al. 2009). Bone loss after 
cessation of teriparatide can be 
mitigated by oral bisphosphonates, 
which have been demonstrated to 
preserve BMD increases and reduce 
fractures for up to 5 years (Oswald 
et al. 2019). Patients who were on 
teriparatide should be transitioned to 
oral bisphosphonate if delays exceed 
2-3 months (Yu et al. 2020). Similarly, 
physicians should consider temporarily 
prescribing an oral bisphosphonate for 
patients who are expected to have 
delayed denosumab injection beyond 
7 months, in order to maintain bone 
mineral density and reduce the risk of 
fracture (Yu et al. 2020). In patients with 
known upper gastrointestinal disorders, 
ibandronate and risedronate are 
preferred as they have been reported to 
have fewer gastrointestinal side effects 
(Marshall 2002). It is recognised that 
intravenous bisphosphonate therapy 
may result in an acute phase response 
in up to 50% of individuals (Popp et 
al. 2017), especially in treatment-
naive patients. Symptoms of the acute 
phase response, which include fever 
and myalgia, may be mistaken for a 
COVID-19 infection. Experts advise 
against testing for COVID-19 unless 
symptoms last longer than four days 
(Hampson et al. 2021). As COVID-19 
infection can lead to thrombosis (Xiong 
et al. 2021), oestrogen and selective 

oestrogen receptor modulators such as 
raloxifene should be used with caution 
since they slightly increase thrombotic 
risks (Adomaityte et al. 2008).
 Bone resorption and bone loss might 
result from increased pro-inflammatory 
cytokine production and prolonged 
immobilisation in ill COVID-19 patients 
(Huang et al. 2020). The infection’s 
medium- and long-term consequences 
may have a detrimental effect on the 
skeletal system. Patients with severe 
COVID-19 infection continue to 
have health issues, which include 
dyspnoea, cardiovascular problems, 
muscle loss and weakness, mobility 
issues as well as loss of independence 
(Huang et al. 2021). Comprehensive 
rehabilitation treatment plan is needed 
for this group of people and when 
appropriate, fracture risk assessment 
should be carried out with a view to 
start osteoporosis treatment (Napoli et 
al. 2020).
 Telemedicine has gained traction 
during the COVID-19 pandemic. It 
has come a long way from phone 
consultation decades ago. In addition 
to being able to assess for risk factors 
for fractures and falls, telemedicine 
enables virtual examination of patients 
by healthcare providers. Despite 
its limitations, virtual examination 
of the musculoskeletal system has 
been developed and was considered 
to be promising by certain clinics, 
especially during the COVID-19 
pandemic (Laskowski et al. 2020; 
Tanaka et al. 2020). Telemedicine not 
only enables healthcare practitioners 
to see their patients and their degree 
of participation, particularly during 
discussions about osteoporosis therapy, 
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it also allows for the use of visual image 
aids to help patients comprehend and 
participate in their treatment (Narla & 
Adler 2021). A Canadian study showed 
the viability of virtually delivering 
osteoporosis therapy via telemedicine, 
noting that patients’ perceptions of 
care via telemedicine were equivalent 
to those of face-to-face appointments, 
with the additional advantages of 
convenience, decreased travel time 
and cost savings (Palcu et al. 2020). 
When physiotherapy and occupational 
therapy are required, telemedicine 
enables therapists to advise on safety 
and exercises after visualising and 
assessing patients’ home environments. 
Telemedicine-based physical therapy 
was found to be well received 
by patients during the pandemic 
(Tenforde et al. 2020). Telemedicine 
also allows primary care providers to 
consult with experts in osteoporosis 
who would be able to offer real-time 
feedback which can prove educational 
as well as identify and prioritise 
more difficult patients for treatment 
by a subspecialty clinic. A study in 
Northern Ireland found e-consultation 
to be beneficial in improving patient 
access to osteoporosis service (Lindsay 
et al. 2020). Osteoporosis care can 
be further improved by the sharing 
of challenging cases, use of mutually 
accessible records and seamless 
referral of stabilised patients back to 
primary care in order to distribute care 
burden. Continuity of care is critical 
for treatment success. With reduced 
access to clinical services and longer 
wait times during the COVID-19 
pandemic, telemedicine can be a cost-
effective solution.

 As osteoporosis is a silent disease 
until complications arise from fragility 
fractures, the onus is on healthcare 
providers to diagnose early and manage 
appropriately. However, studies have 
found a low rate of diagnosis and 
treatment of osteoporosis (Chami et al. 
2006; Choi et al. 2012; Giangregorio et 
al. 2006). This dismal rate will almost 
certainly decline to undetectable levels 
throughout the pandemic (Napoli et 
al. 2020). Therefore, there is a need to 
encourage physicians, especially those 
in primary care to continue screening 
for osteoporosis and addressing fall 
risk in patients during the pandemic.
 In conclusion, osteoporosis should 
not be neglected during the COVID-19 
pandemic. Attention should be given 
to the care of individuals who have 
osteoporosis in order to prevent a spike 
in osteoporotic fractures and a surge 
in non-communicable diseases in the 
coming years. Physicians should be 
encouraged to continue screening for 
those at risk during clinical encounters. 
Particular attention should be paid to 
the preventive part of osteoporosis, 
in terms of physical activity at home 
during the pandemic and adequate 
calcium and vitamin D intake with 
supplementation if necessary. Moving 
forward, appropriate changes in 
the way healthcare is delivered, for 
example telemedicine, may be useful 
during this pandemic.
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