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Abstract
Summary This is a survey study concerning osteoporosis care during the COVID-19 pandemic in the Netherlands. Respondents
reported that osteoporosis care stagnated and lower quality of care was provided. This leads to the conclusion that standardization
of osteoporosis care delivery in situations of crisis is needed.
Purpose During the initial phase of the COVID-19 pandemic, there was no guidance of professional societies or guidelines on
the organization of osteoporosis care in case of such a crisis, and treatment relied on local ad hoc strategies. Experiences from the
current pandemic need to be taken into account for the near future, and therefore, a national multidisciplinary survey was carried
out in the Netherlands.
Methods A survey of 17 questions concerning the continuation of bone mineral density measurements by Dual Energy X-ray
absorptiometry (DXA), outpatient clinic visits, and prescription of medication was sent to physicians, nurses, nurse practitioners,
and physician assistants working in the field of osteoporosis.
Results 77 respondents finished the questionnaire, of whom 39 (50.6%) reported a decline in DXA-scanning and 36 (46.8%) no
scanning at all during the pandemic. There was an increase in remote consultations for both new and control patient visits (n = 48,
62.3%; n = 62, 81.7% respectively). Lower quality of care regarding fracture prevention was reported by more than half of the
respondents (n = 44, 57.1%). Treatment with intravenous bisphosphonates and denosumab was delayed according to 35 (45.4%)
and 6 (6.3%) of the respondents, respectively.
Conclusion During the COVID-19 pandemic, osteoporosis care almost completely arrested, especially because of the discon-
tinuation of DXA-scanning and closing of outpatient clinics. More than half of the respondents reported a substantial lower
quality of osteoporosis care during the COVID pandemic. To prevent an increase in fracture rates and a decrease in patient
motivation, adherence and satisfaction, standardization of osteoporosis care delivery in situations of crisis is needed.
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Introduction

Global spread of the coronavirus (COVID-19) has placed
health systems under pressure [1]. Due to the large numbers
of acute hospital admissions and of patients requiring inten-
sive care, hospitals needed to adapt rapidly [2]. Medical spe-
cialists and allied health professionals such as nurses, nurse
practitioners (NPs), and physician assistants (PAs) managing
chronic diseases, including osteoporosis, were often assigned
to other tasks or were asked to switch to remote care. As there
has been no guidance of professional societies or guidelines
on the organization of osteoporosis care in case of a crisis like
the COVID-19 pandemic, treatment relied on local ad hoc
organized strategies. Since osteoporosis care (prevention of
fractures) is never acute, there is a fine line between postpon-
ing non-urgent elective activity whilst ensuring no harm is
done. For example, postponing osteoporosis screening or
treatments without losing the window of opportunity after a
fracture or treatment window for a denosumab injection [3].
Furthermore, patients themselves might refrain from osteopo-
rosis screening as potential screening candidates are within the
COVID-19 ‘risk group’ in terms of age and often co-
morbidity and might want to limit the amount of (hospital)
visits and risk of contracting the virus.

In the (pre-COVID-19) Dutch guideline for osteoporosis,
DXA-scanning as a screening tool for osteoporosis is advised
both for patients aged 50 years and older presenting with a
fracture and people aged over 60 years old with a high fracture
risk [4].

In the aftermath of the pandemic, we are now faced with
both postponed referrals and regular care which may have led
to more complaints such as fractures. Furthermore, there is a
reduction in the number of actual face-to-face contacts in out-
patient clinics due to social distancing. Without a vaccine, we
might be facing new peaks of COVID-19 infections which
could paralyse regular non-emergency (osteoporosis) care
again. Thus, current experiences from the pandemic need to
be taken into account and translated into practice recommen-
dations including digital health care solutions [5]. For that
purpose, firstly, the quality and quantity of osteoporosis care
provided during the COVID-19 pandemic must be evaluated.
To do so within the Netherlands, a multidisciplinary question-
naire was sent to all health professionals taking care of patients
with osteoporosis in the Netherlands during the first COVID-
19 peak in the Netherlands between March and May 2020.

Methods

Participants

Physicians, fracture liaison service (FLS) nurses, nurse prac-
titioners (NPs) or physician assistants (PAs) associated with

the Dutch Society for Endocrinology, the Working Group
Osteoporosis of The Dutch Society for Rheumatology, the
Dutch Geriatrics Society, the Dutch Trauma Society and
VF&O (Vallen, Fracturen & Osteoporose: the Dutch FLS
Nurses/NP/PA association) were asked to participate in this
survey. The invitation to participate in the online question-
naire was sent out as a separate e-mail, text message,
via Twitter, Facebook or in the societies’ newsletters. A re-
minder was sent 4 weeks after the first call.

Questionnaire

A short questionnaire was drafted by the study group
consisting of three endocrinologists, a rheumatologist, a trau-
ma surgeon, a NP and a geriatrician. An electronic version
was created with the program SurveyMonkey Inc® (San
Mateo, California).

Statistical analysis

Descriptive statistics were used to describe the respondents’
answers. Analyses were performed for all respondents and
separately for physicians and nurses/NPs/PAs. Analyses were
performed in SPSS version 25 (SPSS, IBM Corporation). All
data are presented as numbers and percentages.

Results

Characteristics of respondents

In total, 85 healthcare providers completed the questionnaire
between May 11 and May 26, 2020. Eight questionnaires
were excluded because they were not completed by a physi-
cian, nurse, NP or PA. Among the 77 remaining participants
were 33 (43%) physicians, 29 (38%) nurses, 15 (19.5%) NPs
or PAs.

Regular osteoporosis care

Almost all respondents (n = 75, 97.4%) reported a decline in
DXA-scanning during the COVID-19 pandemic, with 39
(50.6%) reporting fewer DXA-scans being performed and
36 (46.8%) reporting no DXA-scanning at all. Furthermore,
consultation hours changed; as seen in Table 1, more than half
of the respondents (n = 48, 62.3%) indicated that new patients
were (video) called instead of the regular face-to-face consul-
tation and almost a quarter (n = 18, 23.4%) indicated that ap-
pointments with new patient were cancelled. Sixty-two
(81.7%) respondents reported that follow-up visits were
scheduled as (video)call instead of a consultation at the out-
patient clinic and 9 (11.8%) reported complete cancellation of
consultations.
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Table 1 Responses regarding an online survey on osteoporosis care during the COVID-19 pandemic among physician and nonphysician professionals
in the Netherlands

Question Answer Total
(n = 77)
Nr (%)

Nonphysicians
(n = 44)a Nr
(%)

Physicians
(n = 33) Nr
(%)

Regular osteoporosis care

DXA possible? No 36 (46.8) 20 (45.5) 16 (48.5)

Less than usual 39 (50.6) 22 (50) 17 (51.5)

No change since COVID-19 2 (2.6) 2 (4.5) 0 (0.0)

Consultation new patients No, all cancelled 18 (23.4) 15 (34.1) 3 (9.1)

No newly planned appointments but those planned are
continued

6 (7.8) 4 (9.1) 2 (6.1)

Yes, but remote 48 (62.3) 21 (47.7) 27 (81.8)

Yes, no change 5 (6.5) 4 (9.1) 1 (3.0)

Consultation control patients No, all cancelled 9 (11.8) 8 (18.5) 1 (3.0)

No newly planned appointments but those planned are
continued

2 (2.6) 2 (4.7) 0 (0.0)

Yes, but remote 62 (81.7) 31 (72.1) 31 (94.0)

Yes, no change 3 (3.9) 2 (4.7) 1 (3.0)

Fracture Liaison Service (FLS)

Patients presenting with fractures at the FLS Are invited for a consultation as usual 14 (18.2) 9 (20.5) 5 (15.2)

Are invited for remote consultation 14 (18.2) 6 (13.6) 8 (24.2)

End up on a waiting list and receive no information on
osteoporosis screening.

24 (31.2) 14 (31.8) 10 (30.3)

Are provided with information on osteoporosis screening and
receive an accompanying letter that they are called in
within 3–4 months.

13 (16.9) 7 (15.9) 6 (18.2)

Are provided with information on osteoporosis screening and
receive an accompanying letter that they have to report at
the GP for screening.

1 (1.2) 1 (2.3) 0 (0.0)

Other 11 (14.3) 7 (15.9) 4 (12.1)

Management of patients presenting with a hip-
or spine fracture during the COVID-19
pandemic

Not 27 (36.0) 16 (38.1) 11 (33.4)

Unseen via prescription of oral bisphosphonate (or other
medication)

3 (4.0) 1 (2.4) 2 (6.1)

Via the treating orthopedist or traumatologist 27 (36.0) 16 (38.1) 11 (33.4)

After a call or video consultation WITHOUT additional
diagnostics

15 (20.0) 7 (16.7) 8 (24.2)

After a call or video consultation WITH additional
diagnostics

18 (24.0) 10 (23.8) 8 (24.2)

As usual 12 (16.0) 8 (19.0) 4 (12.1)

Management of patients with a high FRAX®
or Garvan score

Not 30 (41.7) 19 (48.8) 11 (33.4)

Unseen via prescription of oral bisphosphonate (or other
medication)

2 (2.8) 0 (0.0) 2 (6.1)

Via the treating orthopedist or traumatologist 30 (41.7) 19 (48.8) 11 (33.4)

After a call or video consultation WITHOUT additional
diagnostics

9 (12.5) 5 (12.8) 4 (12.1)

After a call or video consultation WITH additional
diagnostics

15 (20.8) 7 (17.9) 8 (24.2)

As usual 16 (22.2) 8 (20.5) 6 (18.2)

Patients who are worried to visit the hospital Consultation remotely but delay start of treatment 23 (30.7) 12 (28.6) 11 (33.3)

Consultation delayed for a longer period of time 18 (24.0) 12 (28.6) 6 (18.2)

Consultation remotely and start treatment (with major
factures)

24 (32.0) 11 (26.2) 13 (39.4)

You do nothing and leave it to the patient 0 (0) 0 (0.0) 0 (0.0)

Blood sampling elsewhere and plan treatment thereafter 8 (10.7) 5 (11.9) 3 (9.1)

You transfer it to the GP 2 (2.6) 2 (4.7) 0 (0.0)
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Fracture liaison service (FLS)

Osteoporosis care for patients who presented with a fracture at
the emergency room during the COVID-19 pandemic was
affected as well. Fourteen (18.2%) respondents reported that
these patients were contacted as usual, whereas another 14

(18.2%) indicated that the patients were screened for risk-
factors during an intake before a(n) (call/video) appointment
was planned. It is noteworthy that 24 (31.2%) respondents
reported that patients were put on a waiting list and were not
provided with information concerning osteoporosis screening.
Another 13 (16.9%) respondents reported that patients were

Table 1 (continued)

Question Answer Total
(n = 77)
Nr (%)

Nonphysicians
(n = 44)a Nr
(%)

Physicians
(n = 33) Nr
(%)

Treatment with bisphosphonates

Continuation of treatment with intravenous
Zoledronate (multiple answers could be
provided)

I had to discontinue treatment 0 (0.0) 0 (0.0) 0 (0.0)

With delay 35 (45.4) 16 (39.0) 19 (52.8)

I transferred patients to oral bisphosphonate of denosumab at
my initiative

2 (2.6) 0 (0.0) 2 (5.6)

I transferred patients to oral bisphosphonate of denosumab at
their request

0 (0.0) 0 (0.0) 0 (0.0)

I make more use of home infusions 5 (6.5) 1 (24.4) 4 (11.1)

Unchanged, infusions in hospital are still continued 15 (19.5) 12 (29.3) 3 (8.3)

Unchanged, home infusions are still continued 20 (26.0) 12 (29.3) 8 (22.2)

Treatment with Denosumab

Continuation of treatment with Denosumab
(multiple answers could be provided)

I had to discontinue treatment 1 (1.0) 0 (0.0) 1 (2.4)

With 2–3 weeks delay injections in the hospital I had to
discontinue treatment

6 (6.3) 3 (5.5) 3 (7.1)

I transferred patients to oral bisphosphonate at my initiative 0 (0.0) 0 (0.0) 0 (0.0)

I transferred patients to oral bisphosphonate at their request 1 (1.0) 0 (0.0) 1 (2.4)

I transferred patients to intravenous bisphosphonate at my
initiative

1 (1.0) 0 (0.0) 1 (2.4)

I let patients self-inject during phone or video consultation 8 (8.3) 4 (7.4) 4 (9.5)

Unchanged, patients receive injections at the hospital or were
already used to do self-injection at home

32 (33.4) 17 (31.5) 15 (35.7)

Unchanged, via GP 47 (49.0) 30 (55.6) 17 (40.5)

Quality of osteoporosis care during COVID-19 and reboot of care

Lower quality of provided care concerning
fracture prevention care than before the
COVID-19 pandemic

No 9 (11.7) 5 (11.4) 4 (12.1)

Yes 44 (57.1) 22 (50.0) 22 (66.7)

Maybe 22 (28.6) 16 (36.4) 6 (18.2)

I do not know 2 (2.6) 1 (2.3) 1 (3.0)

Estimation of proportion of patients who are
not referred

0–10% 9 (12.5) 7 (17.9) 2 (6.1)

10–25% 19 (26.4) 11 (28.2) 8 (24.2)

25–50% 25 (34.7) 12 (30.8) 13 (39.4)

50–75% 12 (16.7) 6 (15.4) 6 (18.2)

>75% 7 (9.7) 3 (7.7) 4 (12.1)

Estimated time until consultation hours like
before the COVID-19 pandemic will be
resumed

Shorter than 8 weeks 31 (40.8) 18 (41.9) 13 (39.4)

I think consultation hours will not be as before the pandemic 7 (9.2) 4 (9.3) 3 (9.0)

Longer than 8 weeks 24 (31.6) 9 (20.9) 15 (45.5)

I do not know 14 (18.4) 12 (27.9) 2 (6.1)

Estimation of proportion of patients not treated
adequately in comparison with before the
COVID-19 crisis

0–10% 15 (20.3) 9 (22.0) 6 (18.2)

10–25% 15 (20.3) 6 (14.6) 9 (27.3)

25–50% 21 (28.4) 15 (36.6) 6 (18.2)

50–75% 16 (21.6) 8 (19.5) 8 (24.2)

>75% 7 (9.4) 3 (7.3) 4 (12.1)

a Nurses, nurse practitioners and physician assistants
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provided with information on osteoporosis screening and re-
ceived an accompanying letter that they would be called in
within 3–4 months.

Large differences concerning the treatment of patients with
a hip or spine fracture were observed. Only a small minority of
the respondents reported that osteoporosis care was continued
according to the Dutch guideline (n = 12, 16.0%), whereas
more than a third (n = 27, 36.0%) indicated that patients with
hip or vertebral fractures remained untreated.

Thirty-three respondents (44.0%) reported that a call or
video consultation took place, including 15 (20.0%) reporting
this was not accompanied by the usual additional diagnostics
(DXA scan and laboratory testing).

When patients were screened by taking a medical history
and fracture risk assessment according to clinical risk factors,
treatment was not always started despite high-risk profiles.
With respect to the treatment of patients with a high FRAX®
or Garvan score, 30 (41.7%) respondents reported that these
patients were not treated. A video (call) consultation was re-
ported by a third (24, 33.3%) but with usual additional diag-
nostics in only 12.5% (n = 9). Sixteen (22.2%) respondents
reported that in patients with a high FRAX® or Garvan score,
osteoporosis tests and treatment were done as usual.

It was also needed to deal with patients who were worried
about the infection risk in the hospital or outside and did not
want to visit the hospital. Delay of consultation was reported
by 18 (24.0%) respondents and another 23 (30.7%) respon-
dents informed patients via (video)call but postponed the start
of treatment. Twenty-four (32.0%) reported the start of thera-
py for major fractures after the patients had firstly been in-
formed by telephone or video consultation. A few respondents
(n = 8, 10.7%) indicated that blood samples were taken out-
side the hospital or that osteoporosis care was transferred to
the General Practitioner (GP) (n = 2, 2.6%).

Treatment with bisphosphonates

Regarding patients treated with intravenous Zoledronate, 15
(19.5%) respondents reported that treatment could be contin-
ued in the hospital and 20 respondents (26.0%) used home
administration via a certified nurse. However, treatment was
delayed according to 35 (45.4%) of the respondents. Switch of
treatment from intravenous treatment to an oral bisphospho-
nate or Denosumab was only reported by 2 (2.6%)
respondents.

Treatment with Denosumab

Forty-seven (49.0%) respondents reported that the subcutane-
ous injection with Denosumab was already administered via
the GP. Thirty-two (33.4%) reported continuation of therapy,
either in the hospital or at home by self-injection. Six (6.3%)
respondents reported a delay of treatment in the hospital,

whereas 8 (8.3%) respondents needed to change the adminis-
tration of Denosumab acutely as patients needed to self-
administer under telephone or video guidance. No patients
were switched to other therapies and 1 (1.0%) respondent
reported discontinuation of treatment.

Quality of osteoporosis care during COVID-19 and re-
boot of care

Respondents’ estimations of the proportion of patients that
could not be treated adequately during the COVID-19 pan-
demic varied widely (see Fig. 1).

More than half of the respondents (n = 44, 57.1%) felt that
their quality of care regarding fracture prevention during the
COVID pandemic was lower than before the pandemic.

When respondents were asked to estimate the percentage of
patients who were not referred to them, varying rates were
reported: 53 (73.6%) estimated that up to half of the patients
were not referred to them, whereas 19 (26.4%) thought this
was more than 50%.

The majority of the respondents (n = 31, 40.8%) expected
to be able to restart the consultation hours as they did before
the pandemic within 8 weeks; twenty-four (31.6%) respon-
dents thought this would take longer than 8 weeks and a small
proportion (n = 7, 9.2%), thought that the consultation hours
would never be like before the pandemic.

Finally, in an open question, respondents were asked wheth-
er matters had not yet been addressed in the questionnaire. One
issue was addressed by multiple respondents, namely that in-
crease in waiting time at the osteoporosis consulting hours was
mostly a result of DXA scans not being performed.

Discussion

We performed this survey on osteoporosis care during the
COVID-19 pandemic among Dutch healthcare professionals

0

5

10

15

20

25

0-10% 10-25% 25-50% 50-75% >75%

st
ne

d
n

o
pser

f
o

re
b

m
u

N

Estimation of the proportion of inadequately treated patients

Fig. 1 Estimation of the proportion of patients not treated adequately for
(prevention of) osteoporosis in comparison with before the COVID-19
crisis. Number of respondents (n = 77)
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to map the problems encountered during this period. To date,
this is the first national multidisciplinary survey covering this
topic. The number of respondents was relatively high (n = 77),
given the fact that the Netherlands harbours approximately 70
FLS-es. Another strength of the current study is the fact that the
data are derived from practitioners with various professional
backgrounds providing osteoporosis care and prevention.

In the Netherlands, prevention and treatment for osteopo-
rosis in new patient arrested and 57.1% of the respondents felt
that they were providing care of insufficient quality during the
COVID-19 pandemic. Especially, the unavailability of DXA-
scans resulted in a delay of treatment and screening as well as
the closing of the outpatient clinics. Overall, osteoporosis care
for follow-up patients could often, with delay and altered con-
sultation hours often, be continued. For new patients who
presented with a fracture, however, screening and therapy
were delayed and sometimes not performed at all. This is
unfavourable, because in the early phase after initial fracture,
there is a high risk for new fracture [6].

For known patients with osteoporosis, discontinuation or
significant delay of treatment was only seen in patients using
intravenous bisphosphonates as they depend on hospital ad-
ministration. This will, in most patients, not result in any harm
if part of regular treatment. However, when given for preven-
tion of rebound after treatment with denosumab this might be
the case [7]. This was not specifically addressed in the ques-
tionnaire although many respondents indicated continuation
of care as usual. Discontinuation or delay was reported for
Denosumab-treated patients by 6 (6.3%) respondents, where-
as 1 (1.0%) respondent indicated that patients were transferred
to bisphosphonates. More precise data on this topic such as
rebound fractures or time between injections are lacking as the
questionnaire was not designed to address these in detail.
Also, we did not cover Romosozumab as this particular agent
is not yet approved for reimbursement in the Netherlands.

Until the COVID-19 pandemic, no guideline issuing orga-
nization or professional society prepared recommendations on
how such a crisis should be handled in terms of ensuring
deliverance of osteoporosis care. To date, several position
papers have been issued but no real-life data have been pre-
sented [8–10].

This study did not observemajor problems in continuing drug
treatment but did demonstrate major issues regarding fracture
prevention and osteoporosis treatment during the COVID-19
pandemic, as reflected by more untreated patients despite high
FRAX® or Garvan score, the absence of DXA measurements
and cancelled appointments. It seems unlikely that all these pa-
tients can be captured after a reboot of the FLS-es although the
majority of respondents were rather optimistic about this. Since
fragility fracture rates have not dropped during the COVID pan-
demic, it remains unclear if the suboptimal delivery of osteopo-
rosis care during this substantial period of time will lead to more
fractures in the future [11]. We should focus on the follow-up of

new and known patients with an indication for treatment, and in
general on the incidence rates of fractures in the coming years.
For the Netherlands, it might be of use to explore the recently
proposed addition to the FRAX® algorithm in the revision of the
current guideline for Osteoporosis and fracture prevention in
order to get treatment ongoing during a crisis in patients with
the highest risk, as the current guideline holds a prominent place
for DXA and as such many healthcare providers will not easily
go pass this advice [12].

Alternative modes for care delivery were employed by re-
spondents, such as telephone contacts and video consulta-
tions. In addition, some interventions, like subcutaneous in-
jections were transferred to the GP. From the results of the
current questionnaire, it remains unclear how large the propor-
tion of patients is that did not receive denosumab, since no
information was gathered on injections given by GPs. In order
to evaluate whether the transfer of care was successful, it is
important that patients should be registered appropriately so
that they can be contacted after the crisis. Furthermore, it
points out that a good communication system with the GP is
an overlooked problem, at least in the Netherlands. With tele-
medicine being introduced in many more patients than before
the COVID-19 pandemic, more studies on the quality of al-
ternatives methods of provision of osteoporosis care should be
performed, since the literature on the effectiveness of innova-
tive modes of delivery is scarce [13]. Moreover, we observed
differences between professions, as nonphysicians less fre-
quently reported continuation of consultation hours via
(video) call for new patients than physicians (n = 21, 47.7%
vs n = 27, 81.8%, respectively) and more often reported can-
cellation of appointments with new patients (n = 15, 34.1%
versus n = 3, 9.1%, respectively). As for control patients, the
same trend was observed.

Unlike we expected, no striking differences in survey an-
swers were observed between respondents from the southern
provinces of the Netherlands, where COVID-19 incidence
rates were higher, when compared to the other provinces.

This study has a number of limitations. As it was designed
to address a multidisciplinary group in a rapid way, we re-
stricted the questions to 17 so that the survey would take 5–
6 min maximum to complete as we wanted to get as many
responses as possible. The current number of respondents is
sufficient to get an overview of changes of osteoporosis care
in the Netherlands during the COVID-19 pandemic.

Second, there might be selection bias, such as health pro-
fessionals experiencing problems in care or professionals
more dedicated to osteoporosis care being more likely to fill
in the questionnaire. However, due to the high number of
respondents and the variation in answers, we consider re-
sponses truly reflecting the situation with osteoporosis care.

The COVID-19 pandemic has initiated changes in our man-
agement of chronic, not acute care, which includes osteoporo-
sis. Not only in the Netherlands but also globally, this is
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observed; the online FRAX tool has been accessed 58% less
when compared to the previous year [14]. During the acute
phase of the pandemic, we have postponed non-urgent elective
consultations, tests and even therapeutic interventions. As we
now enter the chronic phase of COVID-19, we need to make
plans to mitigate the potential adverse effects and prepare a
solid plan for future COVID-19 or other outbreaks locally or
nationally. This can be done in many ways but starts by making
plans for continuing outpatient clinics physically or remotely
and ensuring basic screening and treatments. Furthermore, we
should focus on better communication about treatments
(starting and continuing) with patients, caregivers and GPs in
order to enable them to take control in their (remote) treatments,
especially as recent reports show worsened outcomes of pa-
tients with hip fractures and COVID-19 infections [15, 16].
Without active planning of this chronic but important care, we
might face an increase in fracture rates and a decrease in patient
compliance and satisfaction in the near future.
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