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IMPACT OF COVID VIRTUAL WARDS ON HOSPITAL ACTIVITY
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FIGURE 20 Cumulatve start dates of CVW services in England’s non-specialist acute hospital trusts (n = 123 trusts); 14
trusts had no CVW by 22 February 2021. The grey box represents the main period of this analysis.

Fully adjustng for all covariates, we found an adjusted IRR of 1.05 (95% CI 1.01 to 1.09) for discharges
where a CVW was available compared with those where a CVW was not available, indicatng that the
LOS was 5% longer for relevant COVID-19 inpatent stays where a CVW had been available.

We additonally found strong, generally positve gradients of LOS for increasing age and comorbidity
(note that these relatonships relate to all 139,619 discharges and not just those with a CVW available).
Females had shorter lengths of stay than males (adjusted IRR 0.95, 95% Cl 0.94 to 0.96), as did all non-
white ethnic groupings, compared with the white group (e.g. Asian patents had an adjusted IRR of 0.89,
95% CI1 0.87 to 0.91, and black patents an adjusted IRR of 0.93, 95% CI 0.90 to 0.95). Patents resident
in the most aFuent populaton quintles tended to have slightly shorter lengths of stay than those in
the most deprived quintle. First COVID-19 inpatent stays were longer than subsequent stays (adjusted
IRR 1.07, 95% CI 1.02 to 1.12). The LOS shortened signifcantly for all tme periods afer 31 August
2020, untl mid-February 2021. As the proporton of acute beds occupied by patents with COVID-19
increased, LOS tended to fall: for every ten-percentage-point increase in this proporton, the adjusted
IRR was 0.97 (Cl 0.96 to 0.98).

Model variants carried out as sensitvity analyses marginally altered the resultng adjusted IRR of the
CVW-available discharges (see Report Supplementary Material 5). Shortening the tme period variable to
seven days reduced the IRR slightly such that the diference was no longer signifcant at 95% statstcal
confdence level (IRR 1.04, 95% CI 0.997 to 1.08), while increasing the period to 28 days increased the
adjusted IRR to 1.08 (95% CI 1.04 to 1.13). The additon of earlier (wave 1) data made the two groups
efectvely indistnguishable from one another (IRR 1.01, 95% CI 0.97 to 1.05). The two alternatve LOS
outcomes tested had litle impact on the adjusted IRRs compared with the base model.

COVID-19 readmission within 28 days

Of the patents discharged from trusts with a CVW available, 13.0% were readmited with COVID-19
within 28 days, compared with 13.2% from trusts where no CVW was available (Figure 22). Adjustng
for all variables, we found a non-signifcant diference in COVID-19 readmissions within 28 days for
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Mean LOS

Categories g;;z:}t;e;@rjgsf ((jsta_nd_ard Adjusted IRR (log scale) A((jéusso;]eg IIS?R P value
eviation)
Gender
Male 75429 9.31(10.7) Reference
Female 64,190 952(10.8) L 0.95(0.94,096) <0.001*
Age band
0-17 2041 2.36(4.27) Reference
18-49 30,076 5.40(7.23) - 2.12(1.88,2.39) <0.001
50-64 39,776  7.83(9.22) - 2.80(2.50,3.14) <0.001*
65-79 38,140 10.9(115) - 349(3.09395) <0.001*
80+ 29586 14.1(125) - 424(3744.82) <0.001*
Ethnic group
White 93,688 10.3(11.4) Reference
Asian 16,360 6.94(8.31) ® 0.89(0.87,0.91) <0.001*
Black 6002 7.80(9.29) “ 0.93(0.90,0.95) <0.001*
Others 4969 7.59(8.82) 9 0.97(0.94,1.00) <0.027*
Mixed 1394 6.96(8.64) ° 0.92(0.86,0.99) <0.026*
Unknown 17,206  8.32(9.70) < 0.98(0.95,1.00) <0.091
IMD 2019 quinite
1 (most deprived) 38,247 9.35(10.7) Reference
2 31,794 9.28(10.6) 7 1.00(0.98,1.01) 0.623
3 26,391  9.49(10.7) S 0.98(0.96,1.00) 0.060
4 22,697  9.59(11.0) b 0.96(0.94,0.98) <0.001*
5 (least deprived) 19,354 9.61(10.9) b 0.95(0.93,0.98) <0.001*
Unknown 1136 6.29(8.61) - 0.79(0.73,0.86)  <0.001*

Charlson comorbidity category

0 47,904  6.09(7.59) Reference

1 15,012 9.02(9.80) ° 1.31(1.28,1.34)

2 23,403 8.68(10.0) ° 1.25(1.22,1.27) <0.001*

3 14,677 11.2(11.4) ° 146(1.42,1.49) <0.001*

4 9538 125(124) ® 152(1.48156) <0.001*

5 8585 12.9(125) ® 156(1.52,1.61) <0.001*

6+ 20,500 14.1(13.2) ° 1.65(1.61,1.69) <0.001*
First COVID admission?

No 10578 9.61(10.6) Reference

Yes 129,041 9.39(10.7) ° 1.07(1.02,1.12) 0.002
COVID admission - emergency?

No 2976 11.6(15.0) Reference

Yes 136,643 9.36(10.6) e 0.73(0.66,0.80) <0.001*
COVID stay discharge date (from date)

17/08/2020 541 13.9(17.9) Reference

31/08/2020 619 10.1(15.5) - 0.80(0.69,093) 0.003*

14/09/2020 1561 5.89(9.18) - 0.49(0.42,056) <0.001*

28/09/2020 2952  6.46(7.67) .- 0.54(0.47,0.61) <0.001*

12/10/2020 4767 6.83(7.60) .- 0.54(0.48,0.61) <0.001*

26/10/2020 7872  7.76(8.60) - 0.61(0.54,0.69) <0.001*

09/11/2020 10,014 9.02(9.84) - 0.69(0.61,0.78) <0.001*

23/11/2020 9135 109(11.1) - 0.81(0.71,091) <0.001*

07/12/2020 8696 11.2(124) - 0.84(0.74,095) <0.001*

21/12/2020 14,214 8.25(10.5) - 0.69(0.60,0.78)  <0.001*

04/01/2021 24,578 8.03(9.69) - 0.70(0.62,0.79)  <0.001*

18/01/2021 25632 8.03(9.78) - 0.76(0.67,0.86)  <0.001*

01/02/2021 18,193 11.0(11.2) o 0.87(0.78,0.98) <0.001*

15/02/2021 10,845 13.6(13.9) - 1.02(0.91,1.15) 0.682
Proportion of beds occupied COVID pats

Each 10% point increase o 0.97(0.96,098) <0.001*
CVW available at discharge?

No 81,174 8.04(10.3) Reference

Yes 58445 10.1(11.3) L 1.05(1.01,1.09) 0.014*

05 15 3 5

* i 1 i i 0,
statistically signi cantat 95% con dence Shorter LOS  Longer LOS

FIGURE 21 Mean (unadjusted) length of COVID-19 hospitalisatons and adjusted IRRs, with respect to categories of
factors in multvariate model.
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Number of

Categories ggg;\t;e;gg readrg;/ios)sions Adjusted OR (log scale) A?SJ) l;so/toeéjlgR P value

Gender

Male 75429 10615(14.1) Reference

Female 64,190 7715(12.0) ° 0.78(0.75,0.81) <0.001*
Age band

0-17 2041 215(10.5) Reference

18.49 30,076 2699 (9.0) - 0.78(0.65,0.94) 0.010*

50-64 39,776 4126 (10.4) o 0.87(0.72,1.04) 0.124

65-79 38,140 5956 (15.6) Lo 1.20(1.00,1.45) 0.051

80+ 29,586 5334 (18.0) . 1.33(1.10,1.60) 0.003*
Ethnic group

White 93,688 12,960 (13.8) Reference

Asian 16,360 2032(12.4) 3 1.03(0.97,1.10) 0.355

Black 6002 663(11.0) o 0.91(0.84,0.99) 0.029*

Others 4969 547 (11.0) <4 0.96 (0.87,1.06) 0411

Mixed 1394 153(11.0) -4 0.95(0.80,1.12) 0.519

Unknown 17,206 1975 (11.5) | 0.92(0.87,0.97) 0.003*
IMD 2019 quinite

1 (most deprived) 38,247 4884 (12.8) Reference

2 31,794 4089 (12.9) ¢ 0.99(0.94,1.03) 0512

3 26,391 3552 (13.5) ® 1.01(0.96,1.06) 0.767

4 22,697 3137(13.8) 3 1.02(0.96,1.08) 0.528

5 (least deprived) 19,354 2609 (13.5) < 0.97(0.90,1.03) 0.317

Unknown 1136 59(5.2) —— 0.37(0.23,060) <0.001*
Charison comorbidity category

0 47,904 4363 (9.1) Reference

1 15,012 1693 (11.3) ° 1.16(1.10,1.22) <0.001*

2 23,403 2903 (12.4) ° 1.35(1.28,1.42) <0.001*

3 14,677 2142 (14.6) ° 148(1.39,158) <0.001*

4 9538 1630(17.1) e 172(161,1.84) <0.001*

5 8585 1488 (17.3) e 172(1.61,183) <0.001*

6+ 20,500 4111 (20.1) e 201(1.90212) <0.001*
First COVID admission?

No 10,578 1569 (14.8) Reference

Yes 129,041 16,761(13.0) 3 1.03(0.96,1.10) 0.391
COVID admission-emergency?

No 2976 631(21.2) Reference

Yes 136,643 17,699 (13.0) - 0.46(0.39,053) <0.001*
COVID stay discharge date (from date)

17/08/2020 541 39(7.2) Reference

31/08/2020 619 73(11.8) —e—192(1.32,281) <0.001*

14/09/2020 1561 183(11.7) —e— 199(1.40,2.83) <0.001*

28/09/2020 2952 291(9.9) —e— 1.63(1.18,2.26) 0.003*

12/10/2020 4767 606 (12.7) _e— 2.01(1.49,2.70) <0.001*

26/10/2020 7872 1091 (13.9) _e209(152286) <0.001*

09/11/2020 10,014 1298(13.0) _e_ 184(1.34,253) <0.001*

23/11/2020 9135 1161 (12.7) _e_ 175(1.27,2.40) <0.001*

07/12/2020 8696 1206 (13.9) _e_ 196(1.43269) <0.001*

21/12/2020 14,214 2024 (14.2) _¢-220(1.613.01) <0.001*

04/01/2021 24,578 3517 (14.3) _e_214(157292) <0.001*

18/01/2021 25,632 3556 (13.9) 2.03(1.47,281) <0.001*

01/02/2021 18,193 2151(11.8) e 168(1.222.31) 0.001*

15/02/2021 10,845 1134 (10.5) e 148(1.07205) 0.018*
Proportion of beds occupied COVID pats

Each 10% point increase 4 1.03(0.99,1.06) 0.103
CVW available at discharge?

No 81,174 10,749 (13.2) Reference

Yes 58,445 7581 (13.0) ¢ 0.97(0.91,1.03) 0.319

02 05 15 3

* statistically signi cantat 95% con dence
Fewer readmissions ~ More readmissions

FIGURE 22 Numbers (%) of patents readmited for COVID-19 within 28 days and adjusted OR with respect to factors in
multvariate model.
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discharges where a CVW was available compared to those where a CVW was not available (adjusted OR
of 0.97, 95% CI 0.91 to 1.03). Our sensitvity analyses demonstrated the robustness of these fndings
(see Report Supplementary Material 5).

As with LOS, we found generally positve gradients of relatve odds of readmission with increasing age
and comorbidity. Females had signifcantly lower odds of readmission than males (adjusted OR 0.78,
95% CI 0.75 to 0.81). Black patents had lower odds of readmission compared with white patents
(adjusted OR 0.91, 95% CI 0.84 to 0.99), while no other ethnic categories (for patents with known
ethnicity) showed similarly signifcant diferences. There were no apparent diferences in the odds of
COVID-19 readmission for patents resident in less deprived areas compared with those in the most
deprived quintle areas.

For both LOS and readmissions models, adding variables one by one to our multvariate models (an
example is shown in Report Supplementary Material 5) revealed that the additon of the 14-day tme
period categories, and the clustering by hospital trust had large impacts on the estmated adjusted ratos,
but all additonal variables (age, comorbidity index, and so on) had relatvely marginal additonal impacts.

Discussion

Key findings

In this analysis of patents with COVID-19 discharged from hospital during the second wave of the
COVID-19 pandemic in England, we found no evidence of a relatonship between the availability of
hospital-based CVWs and subsequent rates of readmission for COVID-19. We did, however, fnd that
the LOS for patents hospitalised with COVID-19 was 5% longer where a CVW was available.

Comparisons with other studies

There are few studies available against which we can compare our results. Our fnding of no diference
with respect to readmissions appears to contrast with that of an analysis of a post-discharge remote
monitoring model implemented in fve Boston (MA) hospitals. This study found that enrolled patents
had a reduced odds (OR 0.54, p-value 0.04) of atending emergency department or being readmited
within 30 days of discharge, compared to those not enrolled.*?* However, given the relatvely large Cls
in their estmate, emergency department atendances being much more common than readmissions
for the enrolled patent cohort, and those readmissions being for any cause, our fndings may not

be inconsistent.

Two other analyses have claimed reductons in length of hospitalisaton associated with post-discharge
models, on a scale of 30—40%. One, related to implementaton in a Netherlands hospital, estmated

a reducton in the LOS of 5.0 days (with a resultng mean LOS of 10.6 days),*?® and a second, in an
English hospital trust, reported a reduced LOS of 10 days, against an average of 17 days prior to
implementaton.t?® Both analyses, however, were based on small patent cohorts with no formal
statstcal testng. In the frst analysis it was not clear how estmates of reductons were made, and in
the second there was no atempt made to control for diferences between the compared groups.

More generally, there is evidence of non-COVID-19-related post-discharge virtual wards having a
positve impact on readmissions when employed as a disease-specifc interventon (at least in the case of
heart failure), but there is not similar evidence of impact for more mixed groups of patents at high-risk
of chronic disease.*?® Our fndings may be consistent with this picture, considering the heterogeneity of
patents with COVID-19, and the multorgan efects of COVID-19 infecton 131133

Strengths and limitations
With respect to the analysis of post-discharge COVID monitoring services, our study is currently unique
in its scope. We have made use of a natonal administratve hospital data set, and have analysed almost

Copyright © 2023 Fulop et al. This work was produced by Fulop et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
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140,000 COVID-19 admissions in an efort to detect an impact of a natonal-scale roll-out of post-
discharge remote monitoring services. We have been pragmatc in our use of the available data and have
controlled for characteristcs available to us.

Nevertheless, there are several limitatons, and our results should be interpreted with cauton. We did
not know which patents were enrolled on to a CVW, and so treated all patents as potentally having
received the interventon where one was available at a trust. We had no informaton about important
clinical factors (e.g. ICU admission, clinical readings, including oxygen saturaton levels, and specifc
treatments received). The locaton to which patents were discharged (home, care home, etc.) was not
known, and we also had no informaton about out-of-hospital deaths (and this during a period in which
rates of out-of-hospital deaths had been persistently above long-term norms).t** We extracted data only
on patents discharged alive, so the impact (if any) of patents with COVID-19 who died during their
hospital stay has not been accounted for. Our analyses have assumed that these factors, which are likely
to have been associated to a greater or lesser degree with eligibility for referral, and/or with risks of
readmission and long stays, were well balanced between the two key groupings of patents afer having
adjusted for model factors, but the extent to which this is the case is not known. However, in terms of at
least one of these missing factors, an analysis of a cohort of 419 patents with COVID-19 managed on a
post-discharge pathway suggests that out-of-hospital deaths may have been relatvely rare (<0.1%).12°

As outlined in Chapter 4, for seven hospital-based sites we were able to estmate a range of 4—65% of
discharged patents with COVID-19 may have been monitored on a CVW. But natonally, we did not
know the scale of each trust’s implementaton and our analysis wasn't able to examine potental dose—
response relatonships.

We also know that services were implemented with signifcant diferences, depending on the locally
adopted models of care. Our analysis treated the interventon as being homogeneous, and was not able
to estmate diferental impacts by hospital trust, although these impacts may have existed.

Interpretation

We found longer COVID-19 inpatent stays associated with implementaton of CVWs; this was not
expected for a service that aimed to support the early discharge of patents. One explanaton might be
that CVW eligibility criteria infuenced hospitals’ discharge decisions such that patents were kept in a
bed for longer than they otherwise might have been. It is not clear whether local pre-hospital (CO@h)
services startng at similar tmes might have afected admissions in such a way that patents were
admited sooner and stayed for longer. The fnding might, in part, also be a consequence of many CVW
services launching during the falling (improving) edge of England’s second COVID-19 wave, with longer
lengths of stay being a consequence of improving bed capacity.

We did atempt to control for the later efect in our additon of trust-specifc weekly occupied beds
data, and with our inclusion of a tme period variable in our multvariate analyses. In one sensitvity
analysis, when we shortened the tme period to seven days (from 14), we no longer found a statstcally
signifcant diference in LOS at the 95% level (adjusted IRR 1.04, 95% CI 1.00 to 1.08, p-value 0.07). The
tme factor used in our fully adjusted models was somewhat arbitrary, and it is not clear that 14 days
was beter used above seven days. The fnding of a longer LOS associated with CVW therefore needs to
be considered with some care.

The expected impact of such services on readmissions following discharge is not obvious. These services
aimed to detect early deterioraton for more rapid escalaton to potentally improve ultmate outcomes.
It may be the case therefore, that readmissions might have been expected to increase. Unfortunately,
with limitatons in the available data described above, we were not able to assess any changes in the
severity of patents on readmission.
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As a result of the limitatons in the available data outlined above, there is a strong possibility that

any positve impacts — at a local hospital trust level, or for specifc versions of the pathway — were

not ultmately able to be detected. This limits the extent to which this analysis can contribute to the
further development of these, or similar services, and highlights the importance of making routne data
collecton — appropriate for use in evaluaton — an intrinsic part of services’ operatons.

Briefy, we refect on observed relatonships between patent characteristcs and COVID-19 lengths
of stay, and readmissions. Positve relatonships between age and comorbidites and these outcomes
have been observed elsewhere.’*5-13 Meanwhile, diferences with respect to gender (in this study’s
case both outcomes were lower for females vs. males) tend to have been absent 131136138139 \\je found
shorter lengths of stay and lower rates of readmissions for patents belonging to specifc ethnic groups
with respect to white patents (this was the case for patents belonging to black ethnic groups for both
outcomes, and also Asian, mixed and ‘other’ ethnic groups for LOS). Evidence from elsewhere is mixed,
but at least one US study found shorter lengths of stay for hospitalised non-white patent groups.*s®
Ultmately, however, care is needed when interpretng fndings for specifc characteristcs separate from
the context of the other model variables. It is possible, for example, that non-white ethnic groups (to
give one example) may be actng as fne-scale markers of urban or more deprived areas (in additon to
the model deprivaton categories) and as markers of younger patents (within modelled age bands).

Conclusion

Our analysis has not shown any evidence of early discharges or changes to rates of readmissions
associated with the roll-out of CVWs in England. While this may refect the true impact of the service, it
may be, in part, a consequence of the lack of certain data: on which patents were enrolled (or even how
many), what COVID-19 treatments were received while in hospital, and their clinical observatons. It is
possible that CVW services had a range of impacts that we have ultmately not been able to reveal.
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Chapter 7 Cost evaluaton of remote home
monitoring services for COVID-19 patents in
England during wave 2 from October 2020 to
April 2021

Overview
What was already known

< Previous economic analyses of remote home monitoring for patents with COVID-19 have reported
the resources used and the amount spent per patent monitored.

What this chapter adds

= The mean running cost per patent monitored under CO@h services was slightly lower compared
with CVW services (£527.5 vs. £599.1).

= For both CO@h and CVW services the mean cost per patent monitored at home was lower in sites
using both tech-enabled and analogue modes of data submission compared with the sites using
analogue-only modes.

= Mortality rates were slightly higher for the patents under CO@h services in comparison with patents
under CVW services (0.9% vs. 0.7% respectvely).

e The majority of the staf¥ involved in running CO@h and CVW services were clinical staf. Over 50%
of staf (clinical and non-clinical staf combined) were employed at band 5 or below in the CO@h
service, whereas in CVW services there were slightly more sta¥ at band 6 or above.

Background

While cost analyses have been carried out for remote home monitoring of some conditons,!*° there is
a gap in the literature regarding efectveness, costs, resources and workforce associated with remote
monitoring for COVID-19.%¢ The aim of this study was to evaluate the costs of implementng remote
home monitoring for patents with COVID-19 during wave 2 of the pandemic (October 2020—April
2021). Costs related to settng up and running the CO@h and CVW services were identfed and
measured and stratfed by the mode of technology used for patents’ data submission, whether tech-
enabled and analogue modes were used, or analogue-only.

The research questons that this analysis addressed were:

1. What were the numbers of patents involved (triaged, monitored, deteriorated, escalated, and
number of deaths) in the CO@h and CVW services for the period October 2020 to April 2021?

2. What was the compositon of the workforce involved in providing these services, and did this vary
between tech-enabled and analogue and analogue-only data submission modes?

3. What were the costs of setng up the CO@h and CVW services and how do these costs vary
between tech-enabled and analogue and analogue-only data submission modes?

4. What were the mean costs per patent monitored when running the CO@h and CVW services, and
how do these costs vary between tech-enabled and analogue and analogue-only data submission
modes?

Copyright © 2023 Fulop et al. This work was produced by Fulop et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
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5. How much tme did sites spend on actvites required to run the CO@h and CVW services and
how did these tmes vary between tech-enabled and analogue and analogue-only data submission
modes?

Methods

Data collection

We gathered retrospectve informaton using a data collecton form provided to the 28 sites that was
also used for the analyses in Chapters 4—6. Designated site leads and data leads at each research site
were contacted and asked to complete the form in Microsof Word, and return it electronically to a
member of the research team. During May to June 2021, we collected data for the period 1 October
2020 to 30 April 2021 (see Chapter 2 for further informaton). We collected informaton regarding
number of patents involved (triaged, monitored, deteriorated, escalated, and number of deaths),

and the number of staf and resources used for settng up and running the sites (see Project website
documentaton — Study instruments).

To explore the diferences in staf, resources, patents involved and patent outcomes further between
tech-enabled and analogue versus analogue-only data submission modes, additonal data were
collected from four of the 28 sites. All of these four sites were using both tech-enabled and analogue
data submission modes. We conducted an in-depth analysis of the tme spent per patent for specifc
actvites of the programme and calculated the cost per patent for all the actvites. The data collecton
form for these four sites included additonal questons regarding the total number of patents monitored
using each data submission mode, sta®ng (role/band, tme spent per patent on every actvity) and the
frequency of contacts made with patents (see Project website documentaton — Study instruments).

Data analysis

Patient and staff numbers

Sites were asked to report the number of patents onboarded on to both services (CO@h and CVW),
the number of patents whose health deteriorated and were escalated to diferent pathways, as well as
the number of deaths reported among monitored patents (see Chapter 2 for more detailed informaton).
For sites running both CO@h and CVW services we have summarised the number of patents in each of
these services.

We examined the numbers of staF by grade (converted into FTE numbers of staf) during the running

of the programme. Staf were grouped into clinical and non-clinical groups. Clinical sta¥ were from a
range of backgrounds including medicine and nursing, and non-clinical sta¥ had either an administratve
role [e.g. any managerial role, informaton technology (IT) assistant, etc.] or other support (e.g. drivers,
technical instructors). Clinical staf were divided into three subgroups (i.e. bands 5 and below, bands

6—7 and bands 8 and above) and non-clinical staf into two subgroups (bands 5 and below, bands 6 and
above). In the workforce analysis, sites were stratfed into four groups based on the numbers of patents
onboarded: very small (200 patents or fewer), small (201-600 patents), medium (601-1000 patents)
and large (1001+ patents). Owing to data limitatons, we assumed that the services were running for the
same tme period in all sites.

The number of FTE staf involved per site could be afected by other factors such as the type of service,
data submission mode and the size of the site. We checked for all these factors and reported on the
results of the multvariate regression analysis (we regressed the total number of FTE staf, and FTE staf
in diferent groups, against all these factors jointly in an ordinary least squares regression analysis).
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Costs

We calculated the costs incurred for setng up and running the CO@h and CVW services, also
examining the variaton by data submission mode (tech-enabled and analogue vs. analogue-only). The
costs of setng up the sites were reported as mean costs per site. Running costs were calculated as
mean costs per patent for the period (October 2020 to April 2021) and included: (1) staf that were
involved in running the service, (2) pulse oximeters, and (3) other monthly expenditures related to the
maintaining of the tech-enabled platorms. StaF running costs were based on the informaton about
staf hours and band.*** We assumed that the unit cost for staF employed at Band 3 and below was
equal to that of band 4 staf.?*! The number of pulse oximeters was based on the number of patents
monitored. It was assumed that 70% of pulse oximeters would be returned and reused. This decision
was based on the results from the patent and carer survey (n = 1069) that showed that 69% of patents
or carers had been asked to return the pulse oximeter (range: 21.5-100% by site). The oximeters were
provided by NHSEI, with the unit cost per pulse oximeter varying between £20 and £25. However, 15
of the 26 sites purchased all pulse oximeters from alternatve sources while 2 of the 26 sites purchased
part of them.

The mean running cost per patent could be afected by factors like the type of service, data submission
mode, seniority of FTE staf and total number of patents monitored. As above, to investgate the efect
of all these factors on the mean running cost, we used an ordinary least square regression model.

Additonal detailed informaton provided by the four selected sites was used to investgate the tme
spent on diferent actvites per patent associated with each patent data submission mode (see Project
website documentaton — Study instruments).

We adjusted the resources used and costs incurred per patent by applying weights based on the
number of patents monitored by each service (CO@h and CVW) and the total number at each site.

Measuring cost-effectiveness

In the study protocol we originally planned to undertake a cost—utlity analysis of remote home
monitoring for patents with COVID-19.%° In the absence of any impact on mortality or hospitalisaton
being demonstrated by the primary quanttatve analyses (see Chapters 5 and 6), a cost—utlity analysis
was considered uninformatve. We therefore focused on the programme costs alone.

Results

A total of 26 of the 28 sites returned the data collecton form, of which 13 provided CO@h services, 4
provided CVW services and nine both CO@h and CVW (integrated) services.

Patients onboarded and the impact on outcomes

The number of patents triaged for both CO@h and CVW services (26,126 and 1,761 respectvely)
was higher compared with the number of patents monitored (17,424 and 1,711). The percentage of
the monitored patents over total triaged was much higher for CO@h (149.9%) if compared with CVW
services (103.3%). This may be because hospitals had a less heterogenous pool of people qualifying for
services and had much more prior informaton about them. The proporton of the patents escalated
and deaths over those monitored was higher for the CO@h services compared to the CVW services
(16.6% and 10.8% respectvely for escalated patents and 0.9% and 0.7%, respectvely, for the number
of deaths; Table 10).

Of the 22 sites running the CO@h service, 16 used tech-enabled and analogue modes, and 6 used the
analogue-only mode (see Report Supplementary Material 2). Of the 13 sites running a CVW service, 6
used the tech-enabled and analogue data submission modes and 7 the analogue-only mode. Our results
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TABLE 10 Patents and outcomes by programme

CO@h service CVW service
Monitored patents Monitored patents

Throughput and outcome Patents (n) (%) Patents (n) (%)
Patents triaged 26,126 149.9 1761 103.0

Average number of 1188 135

patents triaged per site
Patents monitored 17,424 100.0 1711 100.0

Average number of 792 132

patents monitored per site
Patents deteriorated and 2898 16.6 185 10.8
escalated
Deaths 160 0.9 12 0.7
Patents deteriorated and Deteriorated and Deteriorated and
escalated Patents (n) escalated patents (%) Patents (n) escalated patents (%)
Emergency department 2240 77.3 135 73.0
Admited to the hospital 1257 43.4 161 87.2
ICU 403 139 7 35
Primary care 1806 62.3 73 394
Notes

Since some of the patents were not eligible for remote monitoring, the number of patents triaged was higher than the
number of patents monitored. Source: based on data provided by each site.

show that from the total number of patents onboarded in the CO@h services 76.8% were followed
up using the tech-enabled and analogue data submission mode while in the CVW services 60.8% of
patents onboarded were followed up using analogue-only data submission mode.

The structure of the workforce involved in providing CO@h and CVW services

The total number of FTE staf involved in running the CO@h service was on average 7.4 per site [range:
1.0-39.0] and for the CVW service this was 2.1 per site [range: 0.1-4.8]. StaF involved were a mix

of medical consultants, emergency department staf, general practtoners, nurses, advanced nurse
practtoners (ANPS) and medical students. Our analysis of the staF employed in running the services
showed that there were no clear paterns in the diferences in terms of clinical/non-clinical sta¥ or
seniority of the staF involved between CO@h and CVW services.

Table 11 provides the mean number of FTE staf by role and band, stratfed by type of service and size
of site (see Report Supplementary Material 2 for the total number of FTE sta¥ involved). For both CO@h
and CVW services, most of the staf involved in monitoring the patents were clinical (68.4% for CO@h
service and 86.7% for CVW service).

Table 11 also shows that for all sites running CO@h services, 53.0% of staf were employed at band 5 or
below (27.1% non-clinical and 25.9% clinical staf). Sites using tech-enabled and analogue modes had

a higher proporton of non-clinical staf at band 5 or below (33.1% non-clinical and 18.6% clinical staf)
compared to analogue-only mode (16.8% non-clinical and 38.5% clinical staf).

Across all sites running the CVW services, 51.3% of all staF (50.4% clinical and 0.9% non-clinical)
involved were employed at band 6 and above. A similar trend was observed for the sites using
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analogue-only mode where 54.1% of all staF involved (53.6% clinical and 0.5% non-clinical) were
employed at band 6 and above whereas for the tech-enabled and analogue mode most sta¥ involved
(51.6%; 34.1% clinical and 17.5% non-clinical) were at band 5 and below.

Our analysis of the efect of other factors (i.e. type of services, data submission mode and size of the
site) on the number of FTE staf involved revealed that, as expected, a key determinant was the size of
sites. Note that these fndings should be considered with cauton due to the small sample size (N =35
sites) (see Report Supplementary Material 6).

The costs of setting-up and running the sites

Table 12 presents detailed informaton on the mean running cost per patent triaged and monitored over
the study period for both CO@h and CVW services (see Report Supplementary Material 6). These data
show that most funds during the settng-up phase were spent on non-staF items (e.g. the technology
platorm, medical and other equipment). Our analysis of running costs showed that the mean cost per
patent monitored using the CO@h service was lower compared with the CVW service (E527.5 vs.
£599.1). The mean cost per patent monitored was lower for sites using tech-enabled and analogue
compared with the sites using analogue-only data submission mode for both CO@h (£515 vs. £561) and
CVW (£584 vs. £612) services.

The regression analysis of the efect of factors (i.e. type of services, data submission mode, seniority of
FTE staF and the number of the patents monitored) on the mean running cost per patent revealed that,
as expected, a key determinant was the number of patents monitored. Another signifcant factor was
the type of service (i.e. CO@h or CVW). Even though the type of the data submission mode and the FTE
diference between the senior and junior staF involved were not statstcally signifcant predictors of
mean running costs per patent, the directon of their efect was consistent with the descriptve fndings.
Note that these fndings should be considered with cauton because of the small sample size (N =35
sites) (see Report Supplementary Material 6).

TABLE 12 Mean cost per patent of CO@h and CVW services

Total Covid-19 Care at Home

CO@h service CVW service

Mean cost Mean cost
Cost per patent per patent 10th percentle 90th percentle perpatent 10th percentle 90th percentle

Triaged £351.80 £67.60 £512.20 £581.80 £74.40 £1366.80
(£73.70) (£139.90)

Monitored £527.50 £101.40 £768.00 £599.10 £76.60 £1407.40
(£110.50) (£144.00)

Tech-enabled and analogue mode

Triaged £343.40 £78.80 £464.10 £567.00  £129.00 £1152.50
(£83.80) (£208.10)

Monitored £514.90 £118.20 £695.80 £583.90  £132.80 £1186.80
(£125.60) (£214.30)

Analogue-only mode

Triaged £374.10 £68.90 £821.10 £594.50 £130.10 £1220.90
(£165.20) (£204.10)
Monitored £560.90 £103.20 £1231.10 £612.10 £134.00 £1257.10
(£247.80) (£210.20)
Note

Standard errors (SE) in brackets. Source: based on data provided by each site.
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FIGURE 23 The mean cost per patent for CO@h services. Source: Based on data provided by each site; 22 sites used
CO@h services.
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FIGURE 24 The mean cost per patent for CVW services. Source: Based on data provided by each site; 13 sites used CVW
services.

We investgated whether the mean running costs per patent at each site were associated with the total
number of patents monitored. Figures 23 and 24 show a positve relatonship (slope coe¥cient for the
CO@h service 0.54 (95% CI 0.19 to 0.89), and for CVW service 2.10 (95% CI 0.16 to 4.03)) between
the number of patents monitored and the mean running cost per patent for the CO@h and CVW
services, respectvely. This suggests that running costs increase as the number of patents monitored
increases. However, this fnding should be treated with cauton for several reasons. First, the number
of sites involved in this analysis is small. Second, as evidenced by the two fgures, there are outlying
sites in terms of mean costs and number of patents monitored. Third, the fgures are based on running
costs only; if set-up costs were included, these costs would fall as the number of patents monitored
increased. Fourth, we do not have data on the maximum patent capacity of sites on which total running
costs would be based.

Time spent on monitoring activities

This part of the analysis used data that were available only from the four sites where we undertook a
more detailed investgaton of the monitoring actvites. All four sites used tech-enabled and analogue
and analogue-only data submission modes. The total number of patents monitored at these four sites
was 3366, of whom 2824 were monitored using tech-enabled and analogue mode and 542 were
monitored using analogue-only mode (see Report Supplementary Material 2).
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The most tme-consuming actvity was patent’s monitoring, and on average less staf tme was spent on
this under tech-enabled and analogue mode compared with analogue-only (68.0 minutes vs. 72.5 minutes
respectvely; note that this actvity by staf might be removed in the case of self-monitoring by patents).
Based on tme spent and staf working on each actvity (see Report Supplementary Material 6), we
calculated the average cost of each actvity per patent, for the tech-enabled and analogue and analogue-
only modes (£115.1 vs. £98.3, respectvely; if the patent monitoring costs were removed, as might be
the case in a self-monitoring service with no monitoring by sta¥, and assuming all other staf¥ inputs/costs
remained constant, these costs would fall to £80.0 and £60.8, respectvely; see Report Supplementary
Material 6). Please note that because of the amount of missing data, these fndings should be viewed

with cauton.

These four sites reported on average 8.7 contacts per patent using tech-enabled and analogue
mode throughout the tme they were in the CO@h service, and 15.5 contacts per patent using the
analogue-only opton.

Discussion

Key findings

A total of 26 of the 28 sites contacted provided informaton for this analysis, of which 13 provided the
CO@h service, 4 provided the CVW service and 9 provided both services. In total, 17 sites used tech-
enabled and analogue and 9 analogue-only data submission modes. The mean running cost per patent
monitored under the CO@h service was lower compared with CVW service. The main driver of the cost
per patent was the number of FTE staf and the grade of staF involved, and this was regardless of the
type of service adopted. A comparison with fndings from wave 1 (March to August 2020)%¢ showed that
the mean cost per patent monitored remained fairly constant from wave 1 to wave 2 for the CO@h
service (£553 vs. £527) and increased from wave 1 to wave 2 for the CVW service (£400 vs. £599).

The mean costs per patent in the sites using tech-enabled and analogue were lower compared with
analogue-only sites, mainly due to shorter tme needed to collect patent medical informaton. However, as
other studies have shown, the potental for technology to save costs must be treated with cauton unless
the digital assessments are shorter in tme and they are proven to decrease follow-up and deterioraton of
symptoms, thus leading to lower commitment of staf tme for overall service delivery.142143

Comparison with other studies

Previous studies have found that remote patent monitoring for conditons other than COVID-19 was
associated with improved clinical outcomes and medicaton compliance and reduced the number of
emergency room visits, hospital admissions and patent travel.*44-14 A comparison with data from wave
1 (March to August 2020)%¢ showed that escalated patent rates for the period October 2020 to April
2021 was higher for the CO@h service (16.6% vs. 10.0%). Whereas for the CVW service the escalated
patents’ rates were slightly higher for wave 2 in comparison with March to August 2020 period (10.8%
vs. 12.2%). The mortality rates for the period October 2020 to April 2021 were 0.9% for the CO@h

and 0.7% for the CVW, slightly lower than the rates previously reported for the period March to August
2020 (1.1% and 0.9%, respectvely).%¢

A previous systematc review found that there was no evidence showing that telemedicine and telecare
interventons can be cost-efectve compared with conventonal health care.**” However, it has been
also highlighted that cost-efectveness analysis of remote monitoring of patents for diferent diseases
is ofen integrated into other home health-care services making it challenging to isolate and allocate its
cost appropriately.'*” The evidence on resources used and costs of remote home monitoring for patents
with COVID-19 specifcally is also very limited. Our previous literature review on similar interventons
revealed that very few studies have conducted an economic analysis and in most cases this is limited

to describing costs incurred and resources used.®? In general, previous studies have stated that
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similar interventons may be cost-saving by reducing downstream costs (in terms of avoiding hospital
admissions and bed-days).3* Our fndings are consistent with a recent Australian study where stafng
costs were the main contributors to the total costs of monitoring.**® In other health-care contexts,

the use of telehealth for the provision of health care has previously shown to be associated with cost
savings, especially in reaching remote areas.'*® However, any potental cost saving of technology relies
on the assumpton that digital assessment is shorter in tme and decreases follow-up contacts and
deterioraton of symptoms, which may result in new admissions to hospital. Cauton is warranted as
such assumptons may not always hold. 4

Strengths and weaknesses

The main strength of this analysis is that we achieved good geographical coverage of sites across
England (see Chapter 4), obtained primary data on CO@h and CVW services use and distnguished
between the tech-enabled and analogue versus analogue-only data submission modes. Additonally, this
study Flls a literature gap regarding COVID-related remote monitoring services, since it is the frst to
provide this level of detail about costs, workforce and actvites.

There are several weaknesses with this study. First, we were not able to perform a full economic
analysis (i.e. cost—utlity analysis) as the efectveness analysis found no evidence of the CO@h service
on mortality or downstream hospital utlisaton (see Chapters 5 and 6). Second, the study design did

not allow the use of patent-level data, which means we were unable to examine patent-level variaton
in service costs. Third, cost- and resource-use data provided by some sites were incomplete. For this
reason, the in-depth analysis using the four sites was very limited and the results should be treated with
cauton. Fourth, the selecton of the four sites used for the in-depth analysis was based on purposive
and convenience sampling, and this may insert selecton bias. Fifh, there was wide variaton in service
models across sites and much variaton in how services were designed and delivered (see Chapter 4).
Sixth, the generalisaton of our fndings to all patents with COVID-19 is difcult as pre-existng
conditons and level of severity were not taken into consideraton. Seventh, the limited number of

sites which have been used for this analysis does not allow further grouping in terms of their size,
considering both the number of patents and the length of tme establishing this programme. Finally,
any interpretaton of results should be taken with cauton as we do not have the informaton on the
maximum capacity of the sites and can only observe the current fow of patents. For sites with a higher
planned capacity the underutlisaton of resources will mean that the cost per patent may go down with
the increase in number of patents.

Implications

Our analysis showed a lower cost of remote monitoring per patent with COVID-19 during wave 2 of
the pandemic in the UK. Our results indicated that the tech-enabled and analogue monitoring was less
costly, in terms of mean cost per patent, than analogue-only monitoring. It ofers a model for future
research in the way it covers a range in the size of sites and raises questons about diferental practces
within the overall envelope of remote monitoring — diferences that are necessarily present in any
geographically diverse and large-scale health system.

Future interventons on remote monitoring for other health conditons need to consider their impact
on primary and secondary care. Such services may difer in costs, band of the staf involved and worked
hours based on the health sector of primary impact. Consideraton of the diferences between the
CO@h and CVW services should also be considered given the diferent pool of patents they serve and
the level of informaton the staf have on them. Future studies should also gather informaton on total
capacity and how this relates to costs; given the fxed costs in delivering services, this may provide

a beter view on actual costs and may also possibly help future planning. Future research, including
more sites, may provide additonal evidence and shed light on the areas where the availability of this
study’s data was poor. Availability of routne data on health outcomes (instead of having to use site
questonnaires) would also facilitate future research. Overall, there is pressing scope for seeing remote
monitoring within a more holistc view of patents’ and staf experiences.
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Chapter 8 Staf experiences of delivering
COVID-19 remote home monitoring services

Overview

This chapter draws on a manuscript by Sidhu et al.**® published in Journal of Health Services Research and
Policy (2023): htps:#/doi.org/10.1177/13558196231172586. This is an open access artcle under the
term of the Creatve Commons Atributon 4.0 Internatonal License (CC BY 4.0), which permits use,
distributon and reproducton in any medium, provided the original work is properly cited (see htps:#
creatvecommons.org/licenses/by/4.0/).

What was already known

= Remote home monitoring may have some benefts for patents, health-care systems and staf (e.g.
Texibility/independence/fast access to clinicians).

= Some challenges and concerns with remote home monitoring have been highlighted (e.g. lack of
supportve infrastructure within NHS organisatons to facilitate successful implementaton and
delivery, staF training, treatng patents living with a range of long-term conditons which may include
physical and/or cognitve impairment).

= However, there is a paucity of evidence on staF experiences and the factors infuencing delivery of
COVID-19 remote home monitoring services.

What this chapter adds

= Delivery of remote home monitoring services for COVID-19 involved delivery of either technology-
enabled and analogue services, or analogue-only services. StaF were involved in a range of tasks
including monitoring, escalaton, and service evaluaton.

= Staf generally reported positve experiences of delivering the service, felt that it was easy to deliver
and valued support, but staf would have benefted from further training.

e Factors infuencing delivery of remote home monitoring services for COVID-19 included: support
for delivering the service, NHS resources and capacity on staf workload, multdisciplinary team
dynamics, and patent (dis)engagement.

Introducton

The impact of remote home monitoring services on NHS staf or staf experiences is not yet
known.36151-154 Delivering remote home monitoring services may afect job satsfacton for staf!5515¢
—that is, if staF are reluctant to deliver remote services full-tme, due to valuing face-to-face interactons
with patents!11%6157 and concerns over ‘call-centre medicine’.*®” Previous research has indicated that
many staf¥ acknowledge benefts of remote home monitoring, including fexibility and independence for
staf, fast access to clinicians for patents living with chronic (e.g. respiratory and heart failure) and acute
(e.g. COVID-19) conditons,%81%° and improved contnuity of care and communicaton of risks between
staf and patents.t®° Despite these putatve benefts, clinicians have expressed concerns that some
patent characteristcs, including physical and cognitve impairments, may present challenges for remote
home monitoring services.'®® Additonally, staf report concerns about lack of training and the exclusion
of some service user groups if alternatves to remote care are not provided.161162
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Despite previous research on remote home monitoring models for other conditons, there is a paucity
of evidence on staF experiences of delivering care as part of remote home monitoring services. A range
of individual, organisatonal and environmental factors have been previously proposed to infuence
health-care professional behaviours,*® but the factors (barriers and facilitators) infuencing delivery of
COVID-19 remote home monitoring services are not yet known.

This study explored staF¥ experience of delivering COVID-19 remote home monitoring services. The
study reported in this chapter aimed to answer the following questons:

1. What was the nature of ‘work’ that staf undertook to care for patents with COVID-19?
2.  How were staf supported to deliver remote home monitoring services?
3. What factors (barriers and facilitators) infuenced delivery of COVID-19 remote monitoring services?

Methods

A summary of the methods is provided below; further details can be found in Chapter 2 and Report
Supplementary Material 1.

Design
This chapter draws on data from workstream 3 (staf survey data) and workstream 4 (staF interviews).
Data collecton for this study took place between February and June 2021.

Sample
Staf who led and/or delivered COVID-19 remote home monitoring services (see Chapter 2 and
Chapter 4 for site and staf sample details).

Measures
We iteratvely developed the survey and semistructured topic guides specifcally for this study (see
Chapter 2, Project website documentaton — Study instruments).

Procedure
We conducted a survey with staF from 28 sites, and interviews with staf from 17 sites (see Chapter 2
for details).

Analysis

Inductve thematc analysis was used to analyse interview data inputed into RAP sheets.”® Additonally,
a subset of transcripts (n = 17) were independently thematcally coded to validate interpretatons from
the analysis of RAP sheets.

Survey data were analysed on a complete case basis (excluding partcipants with missing data) using
descriptve statstcs (using SPSS, version 25). Open text responses were coded using inductve
thematc analysis.

Interview and survey fndings were triangulated to compare consistency of fndings relatng to research
questons.’t72

Results

Participant characteristics

Surveys were received from 292 NHS staf (70 clinical leads/service managers, 222 delivery staf) and

58 interviews were conducted with staF (23 clinical leads, 28 delivery staF, 7 data staf. See Chapter 4
and Report Supplementary Material 2 for demographic characteristcs.
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Findings

The nature of ‘work’ that staff undertook to care for patients with COVID-19 remotely

Staf were involved in remote monitoring services delivered in one of two ways: technology-enabled
with analogue services (21/28 sites), and analogue-only services (7/28 sites) (see Chapter 4 for
further details).

Daily, staf would assess the nature of referrals made to the service, monitor data uploaded by patents
regarding oxygen saturaton, temperature, or breathlessness (as a minimum), and if necessary, determine
whether data warranted escalaton in patent care (phone call to the patent, sending paramedics to the
patent, directng patents to seek emergency acute secondary care).

Staf survey responders reported a range of work-related tasks they had been involved with when
delivering their respectve services (see Table 13). The more frequently cited tasks included monitoring
actvites (80%) and escalaton processes (70%).

The majority of clinical leads and delivery staf felt services they provided had a positve or very positve
impact (47%, n = 127/266) or neutral impact (32%, n = 85/266) on their workload. However, delivery
staf and service leads also reported that services increased their workload (21%, n = 54/266).

Support and training provided to staff to deliver remote home monitoring services

Service leads reported being supported in many ways by NHSEI and other organisatons; for example,
obtaining pulse oximeters (54%) and receiving guidance for implementaton (43%). Delivery staf (88%)
reported that they were adequately supported in their role (see Table 14).

In terms of training, 68% (n = 200/292) of staF survey respondents (managers/leads and delivery staf)
reported having received training or training resources as part of their role. However, the amount and nature
of training received was difFcult to determine. Delivery staF lacked knowledge of and familiarity with the
NHS CO@h competency framework (which sets guidelines for staF training to deliver both services and
undertake patent assessment); only 9.5% (n = 21/220) reported having completed the framework and
35.5% (n = 78/220) were unsure. See Report Supplementary Material 7 for a training and support summary.

TABLE 13 Number of service managers/clinical leads and delivery sta¥ who reported being involved in diferent remote
home monitoring tasks

Service managers/ Delivery staF
clinical leads (n = 70) (n=222) Total (n = 292)
Aspect of the service Development and/or pilotng of 50 (71) 40 (18) 90 (31)
involved with n (%) the service
Set-up and design 53 (76) 22 (10) 75 (26)
Service management 54 (77) 32 (14) 86 (30)
Referring patents 30 (43) 58 (26) 88 (30)
Triaging patents 29 (41) 112 (51) 141 (48)
Monitoring 35 (50) 199 (90) 234 (80)
Escalaton 43 (61) 162 (73) 205 (70)
Discharge 34 (49) 156 (70) 190 (65)
Monitoring/evaluatng the 50 (71) 61 (28) 111 (38)
service
Other tasks (e.g. delivering 3(4) 15 (7) 18 (6)
equipment)
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TABLE 14 Summary of staf experiences of delivering COVID-19 remote home monitoring services

Findings from staf survey

Responses

Support in delivering the
service

Staf reported experience of
service

Staf reported experience of
tasks?

Staf adequately supported in their
role (n=221)

Support provided by NHSEI (or
other organisatons) (n = 70)°

Confdence in carrying out daily
responsibilites (n = 222)?

Staf clear about the requirements
of their role (n = 221)?

Remote monitoring of patents
(n=201)

Escalaton processes (n = 202)

Using IT systems (n = 217)

Working with other COVID-related

services (n =179)

Triage processes (n = 181)

Yes

No

Not sure

Obtaining pulse oximeters
Guidance for implementaton

Settng up and using systems for
recording data

Training for staF
Distributng pulse oximeters
Training for patents
Other

Very confdent or confdent
Neutral

Not very confdent

Yes

No

Not sure

Very easy or easy
Neutral

Difcult or very diffcult
Very easy or easy
Neutral

DifFcult or very difcult
Very easy or easy
Neutral

DifFcult or very difcult
Very easy or easy
Neutral

DifFcult or very difcult
Very easy or easy
Neutral

DifFcult or very difcult
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TABLE 14 Secondary outcome measures at 6 months, per trial arm in the main trial (contnued)

Findings from staf¥ survey Responses
Impact of service on work- Impact on workload (n = 266) Very positve or positve 127 (47)
load, job satsfacton and
work-related stress Neutral 85(32)
Negatve or very negatve 54 (21)
Impact on job satsfacton (n =288) Very positve or positve 216 (75)
Neutral 63 (22)
Negatve or very negatve 9(3)
Impact on work-related stress Very positve or positve 60 (22)
Neutral 152 (57)
Negatve or very negatve 55 (20)

a Delivery staF only (i.e. responses do not include clinical leads or service managers).
b Service leads or managers only (i.e. responses do not include delivery staf).

Forty-one per cent (n = 28/69) of clinical leads/service managers and 12% (n = 26/222) of delivery staf
reported that they had further training or support needs (beyond that already received) (Table 15).

Interview fndings highlighted that clinical delivery staf, partcularly nurses, raised concerns that training
led by senior clinicians largely took the form of shadowing and/or receiving brief overviews on each part
of the service. As a result, initally many nurses felt a lack of confdence, especially when communicatng
risks associated with COVID-19, and remained dependent on senior clinicians. This dependency
subsided as their experience grew. During this period, nurses welcomed those senior clinicians who
were readily accessible:

[...] you don't need to know everything. You're not a doctor. You just need to get all the informaton and
you can always get a doctor to give themacall. [ .. .]. So, don't panic. Just, yes, reassure them and if
you're unsure, just get a doctor to give them a call.

(Site L, interviewee 1 — health-care professional delivering the service)

TABLE 15 Summary of additonal training needs reported by staf

Service managers or clinical leads, n

Additonal training need (%) Delivery staF, n (%)
Clinical role Non-clinical role Non-clinical
(n=19) (n=12) Clinical role (n = 21) role (n=5)
Clinical pathways 17 (89.5) 11 (91.6) 15 (71.4) 3(60)
Processes for triage 12 (63.2) 7 (58.3) 7(33.3) 0(0)
Processes to monitor patents 13 (68.4) 10(83.3) 4(19) 0(0)
Processes to escalate patents 15 (78.9) 9 (75) 8(38) 1(20)
The IT systems being used 15 (78.9) 9 (75) 7(33.3) 0(0)
Training on conTict resoluton - - 4(19) 0(0)
Other 2(10.5) 0(0) 2(9.5) 1(20)

All mentoned ongoing support
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Factors influencing delivery of COVID-19 remote home monitoring services

Staff knowledge and confidence

Delivery staf reported feeling confdent or very confdent in their ability to carry out their
responsibilites (92%, n = 204/222) and were clear about the requirements of their role (91%,

n =202/221). Delivery sta¥ reported few difcultes completng tasks as part of delivering services and
most staf reported these tasks to be easy or very easy (range between 54% and 73% across tasks). The
most challenging tasks seemed to be using IT systems and working with other COVID-related services —
with lower numbers of staf reportng these tasks as easy (see Table 14).

Although the survey data indicated that staf felt satsfed with the support and training received as well
as confdent delivering the service, not all felt this way. StaF reported that the need to develop new
knowledge, skills and confdence about engaging with online monitoring platorms and undertaking
clinical assessments via telephone, early on in the implementaton of these services was a barrier

to delivery, as training was not always embedded in a tmely way during service implementaton. A
signifcant minority of nursing staf¥ felt unsupported and distressed at having to work on a remote home
monitoring service. At one site, staF initally ‘hated [the service] with a passion’ with some sta¥ fnding
the accountability of assessing patent risk remotely and then determining appropriate treatment too
stressful and threatened to leave their roles unless changes were made to their training (e.g. increasing
the number of hours of training, who was providing training, and greater shadowing when staf frst
deliver the service). Nursing staf, at tmes felt ‘at risk’ of potentally making mistakes in relaton to
monitoring and decisions about potental escalaton in the rapid scale-up of services. OFfen staf were
relying on their previous experiences of working with SOPs (in GP and secondary care) and were
unfamiliar with newly established practces when delivering care remotely and hence transitoning to a
new remote workplace culture with risk assessment, interpretaton, and potental escalaton of patent
care at its centre was difcult. However, there were a number of exceptons:

Working in A and E | can see some really acutely unwell patents and we use kind of an A to E approach
where it's kind of a system that we look at looking at airway, breathing, circulaton, etc. And then, say,
when I'm speaking to a person on the phone, what we are concerned about is the breathing and things, so
you're kind of able to transfer that knowledge.

(Site K, interviewee 3 — health-care professional delivering the service)

Influences on staff workload

Members of staf felt their workload was increased more than initally expected (Table 15) as they were
ofen dealing with wider determinants of ill health that were having a substantal impact on patents’
well-being. For example, given the nature of COVID-19, staf were supportng some patents who

had lost employment, were taking care of others diagnosed with COVID-19, or who also had mental
health problems.

While the majority of clinical leads/service managers felt there were enough staf and sufcient capacity
to deliver services as intended, delivery staF reported having to balance their role within these services
with other roles (Table 16). Redeployment of staF facilitated capacity to deliver services and scale-up
when needed, as these staf were ofen working solely on remote home monitoring services.

Both clinical leads and delivery staF expressed concern that redeployed staf members would not be
available during future surges in patent cases.

We delivered on existng stafng. So it was mainly done via bank. We did have bank admin and bank
drivers for deliveries and collectons. [. . .] But it was done on existng stafng. So the staf that we already
had stepped up, took on extra shifs, it was all done on bank and goodwill.

(Site F, interviewee 4, health-care professional delivering the service)
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TABLE 16 Service managers/clinical leads and delivery staf reportng sharing COVID-19 remote home monitoring role
with other roles

Service managers/clinical  Delivery staF Total n (%)
leads n (%) (n = 70) (n=222) n (%) (n=292)
Sharing COVID-19 remote monitoring Yes 52 (74) 137 (62) 189 (65)
role with any other role(s)
No 13(19) 78 (35) 91 (31)
Not applicable 5 (7) 7(3) 12 (4)

Staf reported having discussions within their team regarding which technology-enabled platorms
should be used (N = 4) and could be easily integrated with existng patent record systems. For example,
staf welcomed apps and/or online platorms that could be integrated with existng familiar primary care
patent record systems. Technology which could not be integrated meant greater tme taken by staf to
upload patent data on to multple databases, which was resource intensive, cumbersome, and increased
the risk for potental mistakes. In other sites (N = 3), staF did not feel included in decisions on which
apps and/or online platorms would be deployed for remote monitoring. The use of these platorms felt
imposed and limited early engagement with the technology:

And my honest personal view was at the tme | felt like we had a clever litle app that we were trying to ft
a service for, that was my personal view. And so, | took a litle bit of convincing . . .
(Site I, interviewee 2, service lead)

Multidisciplinary team dynamics

Where sites adopted a multdisciplinary team model of working, there were at tmes tensions between
professional groups, especially where there was historically a lack of co-working between the groups.
This remained problematc untl services were more established and roles became more distnguished
(e.g. GPs understanding that remote home monitoring services were not replacing their duty to contnue
doing home visits during the pandemic).

A key facilitator was determining the correct mix of staf that needed to be involved in the delivery
of the service. Of the staf survey respondents, 71% (n = 206/292) reported their role within services
to be clinical, 29% (n = 86/292) non-clinical, and 2% (n = 5/292) were students/volunteers. In a small
number of sites, only clinical staF were involved in monitoring patents, whereas most sites involved
a mix of both clinical and administratve staf¥. Volunteers were also used at two sites to support the
administratve dutes associated with settng up services.

Implementaton was facilitated by good communicaton between members of the clinical team. Service
leads tried to identfy staf with the necessary communicaton skills to undertake remote monitoring
consultatons via telephone, such as actve listening, and picking up cues regarding a patent’s current
conditon without physical examinaton. Delivery team members, in turn, wanted to make service
managers aware that they needed fexibility regarding how each call was made as staf wanted to be
able to provide patents with emotonal support as well, which, at tmes meant longer phone calls.

You spend a lot of your tme actually reassuring patents that they’re doing all right. They're frightened.
They're very frightened. And they always know somebody that’s been in hospital and has had a really
bad experience.

(Site |, interviewee 4, health-care professional delivering the service)

Staff experiences of patent engagement or disengagement
All staF felt that delivery of remote home monitoring services was facilitated by patents engaging with
services and having confdence as well as sufcient digital literacy to send their measurements and

Copyright © 2023 Fulop et al. This work was produced by Fulop et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publicaton distributed under the terms of the Creatve Commons Atributon CC BY 4.0 licence, which permits unrestricted use, distributon, reproducton
and adapton in any medium and for any purpose provided that it is properly atributed. See: htps:/creatvecommons.org/licenses/by/4.0/. For atributon the ttle, original
author(s), the publicaton source — NIHR Journals Library, and the DOI of the publicaton must be cited.

77



78

STAFF EXPERIENCES OF DELIVERING COVID-19 REMOTE HOME MONITORING SERVICES

readings. Survey staF reported high levels of patent engagement with their service (96%, n = 209/219).
Delivery staf generally reported that service users experienced few difcultes in using the oximeter to
take readings (91% well/very well: n = 193/212) and providing readings over the phone (91% well/very
well: n = 186/205). However, providing readings via an app was reported to have more difcultes (78%
well/very well: n = 134/172). StaT felt that those patents who were living with a long-term respiratory
conditon (e.g. COPD) were more comfortable dealing with episodes of breathlessness and therefore
were less in need of the advice and exercises provided by nurses for managing COVID symptoms.

Staf also identfed specifc groups which they felt required more support and found it more difcult to
engage (e.g. those who were older, had health difcultes or lacked su¥cient digital literacy), and other
groups who were more likely to disengage with services (e.g. younger patents, those who had returned
to work following self-isolaton, or those with few acute symptoms associated with COVID-19). Ofen,
asking next of kin or family members to provide readings helped to maintain engagement which also
facilitated efectve delivery of the service. In additon, delivery staF felt that some patents preferred to
provide oximetry readings with the support of a member of the remote home monitoring team over the
telephone. There were a number of barriers to delivering remote home monitoring services relatng to
patent engagement (e.g. having to chase patents who did not submit readings, patents not answering
the phone, delays in provision of oximeters or other equipment and patents receiving too litle writen
or oral informaton).

Discussion

Key findings

Staf were involved in Fexibly delivering a range of technology-enabled and analogue remote monitoring
models for COVID-19. Staf generally reported positve experiences of delivering the service, felt that

it was easy to deliver and valued support. A range of training and support opportunites were provided
but staf would have benefted from further training especially when undertaking clinical assessments
remotely, determining how best to escalate care of patents whose conditon may be deterioratng from
COVID-19, and how best to provide follow-up care. Findings also indicated diferent factors which
infuenced delivery of remote home monitoring models, including appropriate support and training,
staf knowledge and confdence, capacity and workload, multdisciplinary team dynamics, and patent
engagement or disengagement.

How findings relate to previous research

Given the rapid transiton to using remote home monitoring models and technology to support people
living with COVID-19 and long-term health conditons, our fndings extend literature on the training
needs and experiences of staf asked to use such methods within a wider context of workforce
challenges across primary and secondary care.*>* Sta¥ were generally comfortable pivotng away from
their usual front-line services during the pandemic; however, the impact on how staf managed this
transiton varied with some feeling an additonal burden while others welcomed greater responsibility
and the opportunity to support the NHS'’s response to the pandemic. For some delivery staf, remote
home monitoring brought new challenges especially when completng consultatons over the telephone
compared to face-to-face. In some cases, such a change led staF to reconsider their professional role,
beliefs, as well as capabilites when treatng patents. Similar learning has been found in previous
reviews, citng nursing staf in partcular as being concerned about the impact of digitally enhanced
modes of working on the staf-patent relatonship.t®* However, patent experience fndings indicated
that the staf-patent relatonship was not jeopardised by remote monitoring (see Chapter 9 or Walton
et al.1®%). StaF experiences on the modality of COVID-19 remote home monitoring and impact of staf
are explored elsewhere (see Chapter 11).

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/FVQW4410 Health and Social Care Delivery Research 2023 Vol. 11 No. 13

Staf received a range of training and support to deliver remote monitoring models as described in our
evaluaton. Unfamiliarity with natonally designed competency frameworks and a desire for bespoke
training to refect local organisatonal working meant that some staf may have been beter equipped
to work more independently than others. Front-line delivery staf, in partcular, were asked to rapidly
transiton from usual methods of providing face-to-face treatment to remote ways of working with
limited available evidence of the efectveness, benefts/challenges and staf experiences of remote
home monitoring services.'*® Given the speed at which remote home monitoring services were
implemented, this lef a signifcant gap between staf skills, competency and confdence.

The nature and quality of training delivered to front-line delivery staF was dependent on those providing
senior clinical insight. Consequently, some delivery staf experienced substantal levels of uncertainty
about using their own clinical judgement to independently assess and communicate risk. This was, to
some extent, later addressed by the development of SOPs and other working materials. This uncertainty
may have impacted on the ability of delivery staf to communicate risks efectvely with patents,
especially those living with multmorbidites as well as COVID-19 which may have led to patents to
revaluate self-management practces. Remote home monitoring may not always remove the need for
in-person examinatons.16®

Our fndings demonstrated workload diferences for those balancing their workload with other
commitments versus those who were redeployed. This supports fndings from the frst wave of the
pandemic, in which staf were able to focus on delivery of remote home monitoring services due to
cancellaton of electve care/other actvites, and the redeployment of staf.* Delivery staF, partcularly
nurses, remained commited to taking a patent-centred approach to providing care that took account
of the emotonal and physical impact of COVID-19 on patents. As with previous research,**2 our
Tndings highlighted that staf were ofen not directly involved or lacked a level of autonomy with
respect to wider organisatonal change, despite wantng to share views on how models should be
implemented locally.

Given the range of skills required to deliver remote home monitoring models, a multdisciplinary
approach is needed for COVID-19 and chronic disease management in general.’®” Previous research
from the United States showed that team-based care (physicians, nurses, administratve staf) led to
more efectve implementaton of COVID-19 remote home monitoring services and higher patent
satsfacton than single practtoner-led models.*?° Similar fndings were found in another study
with chronic heart failure patents, who expressed a greater desire to speak with a range of health
professionals when being digitally monitored using a range of technology enabled devices.'%®

Strengths and limitations

One strength is that we used mixed methods to study staf experiences of COVID-19 remote home
monitoring services, and our study included a large sample of partcipants working across a range of job
roles in primary and secondary care. However, variaton between case study sites (see Chapter 4) made it
difcult to synthesise fndings, which may limit transferability of fndings.

Our fndings may not be representatve of all staf views and experiences. For example, the response
rate for our staf survey was 39%. Therefore, it is possible that staf who were less engaged with services
may have been less likely to complete the survey.

Implications for policy and practice

Current levels of training may not be adequate to support both clinical leads and delivery staf to
undertake a wide range of ‘work’ when managing patents with COVID-19. Staf need the opportunity
to be beter informed for delivering the service; e-resources should be available to staf, that can be
accessed as and when required, and staf should receive bespoke training relevant to their service and
organisaton. Service leads should consider whether they need to introduce formal sign-of mechanisms
to ensure staf have been trained adequately and to a required standard. Staf largely felt confdent in
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their ability to deliver remote home monitoring services but found apps and online platorms difcult

to navigate as part of monitoring. It would be valuable, where possible, to involve staf when deciding
which apps and/or online platorms to adopt during service development and implementaton.

Notably, delivery staf lacked confdence when communicatng the risks associated with COVID-19 to
patents. As a result, organisatons implementng remote home monitoring services should promote
multdisciplinary approaches where delivery staf have ready access to clinical oversight, especially when
a patent has deteriorated to a stage where escalaton is required.

Primary and secondary care organisatons need to consider staf capacity for delivering home monitoring
services, given redeployed staf will no longer be available as routne health-care services recommence.

For staf to take a patent-centred approach, staf should be given fexibility within services to discuss
wider contextual issues that can contribute to ill health and to provide emotonal support to patents
experiencing anxiety and other difcultes.

Future research

Further research is needed to explore the following topics: staF experiences of delivering care for

COVID-19 and other health conditons using remote monitoring models, the competency and skill
set required to deliver remote monitoring services, how training should be designed, and how best
to embed training during the set-up and implementaton of services across primary and secondary
care sectors.

Conclusions

Remote monitoring models can play a crucial role in managing a large number of patents for a range of
health conditons; however, the success of delivery is dependent on the right workplace infrastructure
for delivering these models of care. While sta¥ in our study show high levels of acceptability for
managing patents using remote models, issues remain around confdence when making clinically
informed decisions and a dependency on clinical oversight. Delivery of remote home monitoring services
is also infuenced by patent engagement or disengagement with these services.
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Chapter 9 Patents’ and carers’ experiences of,
and engagement with, COVID-19 remote home
monitoring services

Overview

This chapter draws on a manuscript by Walton et al.?%®> published in Health Expectatons (2022): htps:#
doi.org/10.1111/hex.13548. This is an open access artcle under the term of the Creatve Commons
Atributon 4.0 Internatonal License (CC BY 4.0), which permits use, distributon and reproducton in any
medium, provided the original work is properly cited (see htps:/#/creatvecommons.org/licenses/by/4.0).

What was already known

= Remote home monitoring services for patents with COVID-19 have been implemented
throughout England.

= These services may place more responsibility on to patents/families.

< Itis not known how patents and carers experience these services, or how they found engaging with
the actvites.

What this chapter adds

e Patents and carers found the human contact with sta¥ reassuring.

= Patents with COVID-19 (an acute conditon) can engage with remote monitoring services but may
require support from staf¥ and family/friends to do so.

= Engagement is conditonal on a range of factors including patent factors, support and resources, and
service characteristcs.

= Burden of treatment may be experienced by patents and families with acute conditons.

Introducton

The shif in health-care delivery from traditonal face-to-face care models®? towards remote home
monitoring models??1%° is consistent with recent moves towards self-management and patent actvaton
within health care, whereby accountability for care has changed.t”*-17® Patents are becoming more
involved in self-management, for example, learning how to detect and manage their symptoms, and
treatments, and escalaton of care associated with their conditon,5174-178 and health-care tasks (e.g.
managing medicaton, organising care appointments, taking measurements).1”® While some patents

may welcome this move,*® there have been concerns that self-management and models such as remote
home monitoring shif burden (including responsibility, commitment and workload) on to patents and
families, rather than facilitatng shared care.?”>18 This may not be suitable for everyone,'8! as some
people may be unable to meet expectatons and may experience negatve impacts from treatment
burden?™ — for example, health consequences faced by patents due to not adhering to treatment and
professional, social, emotonal and fnancial consequences.t” Diferent individuals may tolerate diferent
levels of treatment burden, and needs should be assessed regularly as tolerance changes over tme.'71.182
As many situatonal, personal, and structural factors can worsen treatment burden,*”® formal and
informal support networks are needed to support patents.5°5!
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Treatment burden may negatvely impact on patent experience and levels of engagement. This is
problematc given that patent engagement with remote home monitoring is crucial. Patent engagement
has been defned as patents understanding the informaton they are given (‘receipt’) and being

able to perform the required actvites (‘enactment’).5”58 For this service, engagement refers to the
behaviours that patents must undertake as part of the service — for example, reading/listening to

and understanding the informaton given to them by the service, using the oximeter to take readings,
recording and submittng readings and self-escalatng care as required. If patents do not engage with
these services, they may be at risk of negatve outcomes, such as silent hypoxia (very low oxygen
saturatons, ofen without breathlessness)'® and/or delayed admission to hospital.>® Additonally,
limited engagement makes it difFcult to evaluate whether or not these services infuence key outcome
measures such as any changes in mortality or hospital use.

While previous research indicates factors which may infuence patent engagement with treatment
models more generally,5°5117117 there is a lack of research on patent experience and engagement with
COVID-19 remote home monitoring services (see Chapter 3 or Vindrola-Padros et al.>? and Vindrola-
Padros et al.%¢). This chapter addresses this gap by evaluatng patent experience of, and engagement
with COVID-19 remote home monitoring services.

This study aimed to explore what formal and informal support patents received as part of COVID-19
remote home monitoring services, and patent experience of, and engagement with these services. This
chapter addressed the following questons:

1. What types of formal and informal support did patents receive as part of COVID-19 remote home
monitoring services? What was the burden of treatment on patents and carers in informal support
roles?

2. What were patents’ and carers’ experiences of engaging with COVID-19 remote home monitoring
services?

3. What were the factors infuencing burden of treatment and ability to engage with COVID-19
remote home monitoring services?

Methods

A summary of the methods is provided below; further details can be found in Chapter 2 (or Walton
et al.1%d),

Design

This chapter draws on data from workstream 3 (patent and carer survey data) and workstream 4
(patent and carer interviews). Data collecton took place between February and June 2021 (patent
surveys retrospectvely included January).

Sample
Patents and carers who had received COVID-19 remote home monitoring services (see Chapter 2 and
Chapter 4 for site and patent sample details).

Measures
We developed the survey and semistructured topic guides specifcally for this study (see Chapter 2,
Project website documentaton — Study instruments).

Data collection

We conducted a survey with patents and carers from 25 sites and interviews with patents and carers
from 17 sites (see Chapter 2 for details).
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Analysis

Survey data were analysed using descriptve statstcs (using SPSS, version 25). All cases were analysed
(whether carer, patent or unknown). Where data were missing for specifc questons, cases were
excluded from the analysis and the denominator reported. Open text responses for three questons (434
responses for anything else to say about the service, 61 responses for how carers supported friend/
family member while they had COVID-19 and 200 responses for recommendatons to improve service).

Inductve thematc analysis was used to analyse interview data inputed into RAP sheets.”® We then
developed a framework based on these themes and subthemes and one researcher used this framework
to extract quotes from all original transcripts.

Survey and interview fndings were triangulated.

Results

Participant characteristics

Surveys were received from patents (n = 936) and carers (n = 48), and 62 interviews were conducted
with patents (n = 59) and carers (n = 3). See Chapter 4 and Report Supplementary Material 2

for demographics.

Most patents were referred to services via community methods (Table 17). Patents and carers used
a range of methods to record and report their readings to the service, including analogue (paper and
phone) and tech-enabled methods (Table 17).

What type of formal and informal support did patients receive as part of COVID-19
remote home monitoring services?

Formal support from staff
The ‘care’ on ofer difered across sites and patents, with variaton in the type and frequency of
monitoring ofered by services (see Chapter 4).

TABLE 17 Summary of patents’ remote home monitoring pathway and method of recording and reportng

Interview

Survey partcipants partcipants
(N = 1069), n (%) (N = 62), n (%)

Pathway CO@h (referred pre-hospital via community methods) 749 (70) 44 (71)
CVW (referred via early discharge from hospital) 168 (16) 13 (21)
Both N/A 2(3)
Unknown 152 (14) 2(3)
Not applicable N/A 1(2)

Method used to  Analogue (paper and phone) 522 (49) 19 (31)

record and report

readings Tech-enabled (such as text, app, weblink or automated phone) 547 (51) 27 (44)
Combinaton of tech-enabled and analogue N/A 14 (23)
Not known N/A 1(2)
Not applicable N/A 1(2)
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The frequency with which patents had contact with a member of sta¥ ranged from several tmes a
day to not at all. Most patents and carers had contact either once a day, or several tmes a week. A
few patents and carers reported not speaking to staf at all (Table 18). Findings indicate that patents
were supported by staf throughout diferent stages of the service, including providing informaton,
monitoring, escalatng care, signpostng and comfort and reassurance.

Burden of treatment on patients and carers in informal support roles

Survey fndings indicated that almost all patents used an oximeter to record readings when receiving
the service. Many patents reported completng a diary and providing readings over the phone or using
technology-enabled methods. Escalaton-related behaviours (seeking further help, checking readings)
were reported less frequently by patents (Table 19).

Many patents were supported by family and friends to engage with the service. One-quarter of survey
respondents needed help to use equipment (25%, range 11-50% across sites), and more than half of the
interview partcipants were supported by family members.

Most patents and carers reported having informal support to help them use the oximeter and
support with taking and recording readings (Table 20). Qualitatve fndings highlighted that family
and friends provided support with many actvites, including support submittng readings, monitoring
and collectng the oximeter. However, not all patents had support with using the oximeter (16%) or
taking/recording readings (18%). Some patents did not have support due to their family members
having COVID-19.

TABLE 18 Summary of frequency of contact with staf members for survey partcipants

Frequency of contact with staF member Percentage of survey partcipants, n (%) Range across sites (%)
Several tmes a day (n = 1060) 169 (16) 0-45
Once a day (n = 1060) 276 (26) 7-91
Several tmes a week (n = 1060) 270 (25) 0-62
Once a week (n = 1060) 139 (13) 0-31
Less than once a week (n = 1060) 142 (13) 0-27
Not at all (n = 1060) 64 (6) 0-27

TABLE 19 Remote home monitoring actvites reported by survey partcipants

Remote home monitoring actvites that patents

reported doing Percentage of survey partcipants, n (%) Range across sites (%)
Using the oximeter (n = 1069) 1014 (95) 81-100

Completng a diary (n = 1069) 555 (52) 11-89

Providing readings over the phone (n = 1069) 498 (47) 19-93

Providing readings via text (n = 1069) 309 (29) 0-74

Recording readings in a digital app (n = 1069) 264 (25) 0-89

Providing readings via e-mail (n = 1069) 15(1) 0-5

Seeking further help due to readings being lower 344 (32) 18-71

than the recommended threshold (n = 1069)

Checking over readings for issues (n = 1069) 215 (20) 7-41
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TABLE 20 Support for remote home monitoring actvites as reported by survey partcipants

Survey Range across

Support for remote home monitoring actvites partcipants, n (%) sites (%)
Having someone to help use the oximeter when needed Yes 782 (74) 50-100
(n=1058)

No 169 (16) 0-44

Not applicable 107 (10) 0-22
Support taking and recording readings if needed (n = 1057) Yes 666 (63) 43.8-90

No 190 (18) 7-33

Not applicable 201 (19) 0-37.5

What are patients’ and carers’ experiences of engaging with COVID-19 remote home
monitoring services?

Patents mostly had positve views of the services; 93% (n = 970/1045) of survey respondents rated
services as excellent or good, 90% (n = 923/1028) of respondents found the services helpful and 91%
(n=944/1037) would recommend the services to their family and friends.

Findings indicated that most patents and carers found the services reassuring and supportve (91%
(n =946/1040) of survey respondents). Qualitatve fndings indicated that patents and carers valued
the human contact with staf¥ and found it reassuring due to having someone watching over them,
partcularly for those who were living alone, had no support nearby or had existng conditons.

Because it's obviously keeping an eye on you, isn't it really? And | was gettng the phone calls every day.
How are you feeling? [. . .]. But someone who was on their own, who had no- who was living on their own,
you know, it's a bit of a lifesaver isn't it?

(Site A, interviewee 4)

A minority of patents and carers felt that there were gaps in the service, and it was not holistc. Some
felt that services were narrowly focused on managing known symptoms of COVID-19 which did not
always suit those with other symptoms, health conditons or who required wider support. A few patents
reported feeling that services were isolatng and unsupportve (e.g. they only received a call about the
oximeter drop-of/return, but not for monitoring).

Most patents and carers felt the care provided was appropriate and preferred to be at home instead
of being in hospital (given the pandemic context). Reasons for preferring home over hospital included
freeing up space for others in need, fears of going to hospital during a pandemic, and communicaton
barriers. However, some patents and carers spoke about preferring to be in the hospital rather than at
home, to feel more secure, feeling scared and wantng to be seen face-to-face.

And | didn’t feel too embarrassed that | was using up valuable resources because | thought, Well I'm sitng
here at home, there’s no reason for me to go in Hospital, bother anyone and waste people’s tme.
(Site N, interviewee 3)

A minority of patents and carers spoke about how these services were the only available care and that
they would have liked to have received care from other health-care professionals such as their GP in
parallel. Many patents and carers were not aware of these services prior to referral.

Some patents and carers also spoke about how these services helped them to monitor their own
improvement and that it potentally improved their outcomes.
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Patents and carers reported very positve views of the workforce and that they were helpful and put
patents at ease and were professional and potentally even life saving. Contnuity of staf was thought
to be important.

A few patents had negatve experiences with individual staf members (e.g. that they were dismissive,
did not recognise that they needed help, were not interested or lacked clinical expertse to support
patents or answer their queries).

What are the factors influencing burden of treatment and ability to engage with

COVID-19 remote home monitoring services?

Findings indicated that patents and carers generally found it easy or very easy to engage with these
services and the resultng actvites, including understanding informaton, monitoring using the oximeter,
recording readings and providing readings and escalatng care (Table 21). Most survey respondents
indicated that they did not experience problems with services (72%, n = 771/1069) and did not report
barriers to engagement with services (80%, n = 858/1069).

Engagement with service actvites was not without challenges, with some patents and carers reportng
issues with the informaton provided or needing further informaton. Some patents found monitoring
difcult due to other health conditons, or that monitoring made them feel worried. Some patents and
carers wanted more support or found recording burdensome. Finally, some issues related to escalatng
care were identfed in the interviews. The uncertainty of COVID-19, perceptons of hospital as a
frightening place and uncertainty around interpretaton of readings and thresholds, meant that some
patents and carers were hesitant to self-escalate their care, waited for a member of staf to advise them
to escalate their care or reported not wantng to go to hospital or seek further support, even when
advised to by staf members.

really | should have probably rung when the readings were that bad but | didn't. [. . .]JAnd when | did send
them through they said, ‘No, get to the doctors now’.
(Site C, interviewee 6)

The most frequent challenges reported within the survey were returning the oximeter, contactng
health-care professionals when needed and seeking further help (Table 22). While many survey
respondents discussed problems with the team (35%, n = 87/249) or had their problems resolved (33%,
n =76/232), over half of these partcipants said problems had not been resolved (54%, n = 126/232).
Findings from the surveys and interviews indicated three overarching themes that infuenced burden of
treatment and patent’s ability to engage, with COVID-19 remote home monitoring services: (1) patent
factors; (2) wider support and resources; and (3) service factors (see Report Supplementary Material 8 for
example quotes).

Patient factors

Knowledge, memory, physical health, attudes towards services and having tme to complete the
required tasks infuenced engagement (see Report Supplementary Material 8). Interview fndings indicated

TABLE 21 Experience engaging with service actvites as reported by survey partcipants

Survey partcipants who

Experience engaging with service actvites reported easy/very easy, n (%)
Understanding the informaton they were given (n = 1040) 970 (93)
Monitoring using the oximeter (n = 1049) 1022 (97)
Recording readings (n = 949) 913 (96)
Providing readings to the remote home monitoring team (n = 1010) 979 (97)
Seeking further help (if applicable) (n = 857) 738 (86)
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TABLE 22 Challenges experienced and the discussion and resoluton of problems as reported by survey partcipants.

Survey partcipants, n (%)

Challenges experienced with service Using the oximeter (n = 1069) 34 (3)
actvites ) o )
Recording readings in an app or diary (n = 1069) 27 (3)
Contactng health-care professionals when needed 56 (5)
(n=1069)
Seeking further help (n = 1069) 57 (5)
Returning the oximeter (n = 1069) 136 (13)
Other (n = 1069) 42 (4)
Discussion and resoluton of Discussed problems with remote home monitoring 87 (35)
problems team (n = 249)
Had problems resolved (n = 232) 76 (33)
Did not have problems resolved (n = 232) 126 (54)

that patents in poorer health (e.g. due to COVID-19, other health conditons) found it harder to engage
with the service. Patents and carers who felt they had su®cient knowledge about what they needed
to do found it easier to engage [e.g. 55% (n = 583/1069) of survey respondents felt that knowing what
to do helped them to engage with the service]. On the other hand, a lack of knowledge on how to
complete the actvites limited engagement.

Wider support and resources

Support from staf/service, support from family members/friends, accessibility and availability of
materials, equipment and technology infuenced engagement (see Report Supplementary Material 8).
For example, support from sta¥ members (e.g. 46% (n = 488/1069) of survey respondents) and family/
friends [e.g. 25% (n = 266/1069) of survey respondents] was crucial in helping many patents to use
the service.

Service factors

Monitoring characteristcs, service characteristcs, scope of service and availability of treatment
infuenced engagement (see Report Supplementary Material 8). For example, some partcipants felt that
the inconsistent tming of calls was a barrier, and some felt that calls were too frequent, whereas others
felt they were not frequent enough. Additonally, some patents and carers felt that service scope was a
barrier to engagement, in that it did not cover wider symptoms of COVID-19 and was not holistc.

Discussion

Key findings

Patents can engage with remote home monitoring services, even when experiencing acute illnesses (e.g.
COVID-19). However, many patents required formal input from sta¥ and informal support from family
and friends to complete the necessary tasks. Patents and carers had positve experiences receiving
remote home monitoring. The human contact from staF provided patents and carers with reassurance
and patents reported services were mostly easy to engage with. However, patents’ ability to engage
with services was conditonal on a range of factors, including having support from family/friends and
staf, being in good health and receiving clear instructons on what they needed to do and how to do it,
and the level of commitment from patents while on the service.
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How findings relate to previous research

Previous research highlighted that litle was known regarding patent experiences of COVID-19 remote
home monitoring services in the context of pressured health services and concerned patents (see
Chapter 3 or Vindrola-Padros et al.)®23 These fndings extend earlier fndings by highlightng patents’
and carers’ positve views of the service, challenges and concerns relatng to engagement with remote
home monitoring for acute conditons, and tangible recommendatons on how to improve remote home
monitoring services (see Appendix 3, Table 26), many of which support wider themes reported in patent
experience literature (e.g. the importance of informaton provision).183184

Previous research outlines concerns relatng to remote care and telemedicine and the loss of
interpersonal dimensions involved in caring relatonships.t” Findings extend the evidence base

by showing that care does not need to take place face-to-face for patents to feel reassured and
supported. Patents largely felt that care provided at a distance was appropriate and that they were
being monitored. This is consistent with previous research indicatng that technology may support closer
contact with professionals.”® However, fndings may have been afected by the pandemic context in that
data were collected during the height of wave 2 of the pandemic, so patents may have been more likely
to accept remotely delivered services to help minimise risk to themselves, family members and staf.
Patents and carers may feel diferently about remote home monitoring and care delivered at a distance
in non-pandemic contexts.

New models of health care such as COVID-19 remote home monitoring services sought to change the
traditonal model of in-person care. Instead, within these models, staf engage with patents to share
the care burden while equipping patents and carers to self-monitor and manage care in the absence of
staF members. Our fndings demonstrate that concepts of treatment burden and difcultes engaging
with health-care demands!717°182 glso apply to remote monitoring models for COVID-19. Some
patents reported problems engaging with remote home monitoring services for a range of reasons,
including feeling too poorly, not having enough knowledge on what to do, and lack of support from
staf and/or family/friends. Others reported the necessity of support from their family/friends when
engaging with the service. This extends knowledge by showing that social networks may undertake
self-monitoring tasks on behalf of (potentally very poorly) patents in additon to helping patents cope
with burden of treatment* and self-management of conditons.># Those who feel more poorly (either
due to COVID-19 or existng conditons) may require more formal or informal support to manage care.
Yet, this increases the caring burden for family/friends. This fnding also raises concerns regarding
appropriateness of care for those who do not have informal support networks in place.

This chapter builds on earlier research by providing a nuanced interpretaton of the factors that
infuenced engagement with remote home monitoring services for acute conditons such as COVID-

19. Our fnding that many non-health related factors infuence engagement is consistent with other
studies in a range of other conditons and interventons.5179186-18 Qur fndings add to prior knowledge
by demonstratng that many factors were exacerbated due to the acute nature of COVID-19 and

policy factors surrounding COVID. For example, physical health factors limitng engagement may be
worsened by the acute nature of COVID-19 and the severity of symptoms that some patents faced,
thus afectng a patent’s ability to engage. Furthermore, policy regulatons and lockdown restrictons
imposed within the UK may have meant that physical social support available to patents may have been
limited by members of their support networks living elsewhere. As COVID-19 is easily transmissible,
social distancing recommendatons were in place, therefore, many patents were distancing from family
members living in the same space. Findings demonstrate that despite difcultes imposed by COVID-19,
social networks were crucial for many patents in facilitatng engagement with services and ensuring
that care needs were met. This highlights the need for alternatve support where necessary (partcularly
for those living alone or those who are socially isolated). The reliance on informal support networks

has implicatons for burden of treatment and may not be appropriate for all individuals. These fndings
support previous theoretcal frameworks indicatng that social, politcal and technical contexts infuence
engagement.49-52
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Previous research has explored concepts of self-management,>°51.18 engagement®” and treatment
burden'”® in chronic conditons, but litle research had been conducted on remote home monitoring and
self-management in acute conditons such as COVID-19 in which care needs to be urgently escalated

in an eFcient and tme-sensitve manner. Findings extend earlier work by demonstratng challenges of
remote home monitoring models for acute conditons. For example, due to uncertainty of COVID-19,
perceptons of hospital being a frightening place and uncertainty around readings and thresholds, some
patents were hesitant to self-escalate care and in many cases, patents waited untl advised by staf to
escalate care. This fnding indicates that in situatons where there is a need for tmely escalaton, but
concerns around infecton transmission from going to hospital, it may be suitable to have formal support
from staf members. Together, staf and patents can collaboratvely decide when to seek further help,
rather than placing responsibility on to patents. This fnding contrasts with recommendatons within the
natonal SOP for COVID-19 remote home monitoring services,*2° which indicate that pathways should
encourage patents to self-escalate care.

Some patents felt that they were able to engage with services because they had manageable symptoms
and felt comfortable with tasks. This indicates that diferent levels of remote monitoring support are
needed for diferent individuals. This fnding supports previous research indicatng that the success of
telehealth services including remote home monitoring may rely on the ft between individuals’ needs
and services.%0170

Strengths and limitations
Integraton of mixed-methods data helped to provide in-depth perspectves on patent and carer
experiences of, and engagement with COVID-19 remote home monitoring services.

Findings may not be representatve of all patent and carer groups and experiences, for the following
reasons: (1) our patent sample was under-representatve of some groups (e.g. older patents and ethnic
minorites) and over-representatve of other groups, when compared with patent onboarding data,***

(2) survey response rate was only 17.5%, and (3) we were unable to recruit patents who had declined or
dropped out of the service, or who did not want to take part in the research.

The focus of our research was on patents’ experiences of remote home monitoring services. Therefore,
it is possible that we have not captured carers’ experiences in detail. However, some carers shared their
own experiences during the interviews and in responding to the survey.

Implications

Burden of treatment may not only afect those with multmorbidity or chronic conditons, but can also
afect those with acute conditons. Findings indicate that remote monitoring may increase treatment
burden for some patents and families.

COVID-19 remote home monitoring services aimed to target patent groups at higher risk from COVID-
19, yet many of these groups appear more likely to report difcultes in engagement with these services
(e.g. older patents and those with health problems). Remote monitoring may not be appropriate for
everyone (e.g. those without support). Services need to gauge a person’s support network and any
concerns surrounding remote home monitoring when assessing eligibility for these services. Services
must then tailor the health-care oFer to enable patents to engage (e.g. providing further support for
those from at-risk groups or who do not have informal support, or linking patents with care networks if
needed). All patents should be given contact details to contact services should problems arise. Face-to-
face support (e.g. for monitoring) from sta¥ and families has implicatons for infecton transmission.

These fndings may have implicatons for remote home monitoring services more generally. Service
developers should consider the type of conditon when designing pathways. For example, services for
acute conditons may require support from staf to ensure that patents are escalated for further care
as necessary. Services must plan logistcs for delivery and collecton of equipment, ensure sufcient
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informaton provision and that patents know what they need to do and that they feel able to engage
with the service. Some patents felt that services ofered were too narrow and do not consider wider
social, emotonal or conditon-related needs. Service adaptatons may be necessary for those receiving
remote home monitoring for acute conditons in additon to care for other chronic conditons.

Future research

Further research is needed to explore: (1) experiences of those who decline or disengage from these
services; (2) burden of treatment for acute conditons versus chronic conditons; (3) which groups are
able to engage with and tolerate burden from remote home monitoring services; and (4) the impact of
treatment burden from informal caring responsibilites on families.

Conclusions

COVID-19 remote home monitoring services place a large responsibility on patents and carers in
relaton to monitoring and escalatng care. While patents and carers found services reassuring and a
positve experience, many factors infuenced their ability to engage. This indicates that services may
be conditonal on a range of factors relatng to the patent (e.g. knowledge and memory), their support
and resources (e.g. support from family, friends and staf) and service factors (e.g. service scope and
frequency of monitoring).
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Chapter 10 Examining disparites relatng to
service reach and patent engagement with
COVID-19 remote home monitoring services

Overview

This chapter draws on a manuscript by Crellin et al.1*® uploaded as a preprint to medRxiv. This is an open
access artcle under the term of the Creatve Commons Atributon 4.0 Internatonal License (CC BY 4.0),
which permits use, distributon and reproducton in any medium, provided the original work is properly
cited (see htps:/creatvecommons.org/licenses/by/4.0).

What was already known

= Evidence shows that COVID-19 has a disproportonate impact on certain populaton groups, such as
ethnic minority groups, older adults and those with comorbidites.

= Literature exploring the efectveness of strategies to reduce health disparites for remote monitoring
services and the impact of remote monitoring services on health disparites is scarce.

= The rapid adopton and spread of remote home monitoring services in England must be accompanied
by evaluatons at a local level to monitor the impact on health disparites.

What this chapter adds

< Increased understanding of how remote home monitoring services can be designed and delivered to
address local populaton needs to increase accessibility and facilitate engagement with the service.

= We identfed a number of local service adaptatons, including prioritsing vulnerable groups, creatng
referral pathways, ofering translaton services, ofering non-digital optons, and providing face-to-
face assessments, and we discuss their potental impact on health disparites.

= We found that despite eforts to adapt services, disparites across patent groups in their experience
of, and engagement with, the service were reported (related to age, health status, ethnicity, level of
educaton, employment status and gender).

Introducton

The COVID-19 pandemic has shone a spotlight on existng health disparites in the UK. The pandemic
has disproportonately afected the most marginalised communites, partcularly people living in more
socioeconomically deprived areas, those from minority ethnic communites, older adults, people with a
learning disability and those residing in care homes, and people in key worker occupatons.12130191

The pandemic has also led to changes to the way that health services are delivered at an unprecedented
pace,®21% with an acceleraton of the move towards remote monitoring models of care. Yet, litle is
known as to whether and how this shif might afect existng health disparites.194-1

The benefts brought about by remote methods of delivering health care are not experienced by all: for
tech-enabled remote methods, digital exclusion may negatvely impact access to or quality of care.97-19°
Other factors may exacerbate disparites in access, engagement or quality of care. Some patent groups
are more likely to experience inequites (e.g. older adults, people with coexistng conditons, those with
difcultes communicatng, and those isolated or experiencing language barriers, those with lower health
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literacy or understanding of how health systems work) and may need additonal support to engage
with services.?®

Inequites can be introduced at all stages of the planning and delivery of health interventons, including
access, diagnostc accuracy, patent uptake and engagement.?°! Given the recent rapid shif towards
remote models of care, it is important to explore whether disparites exist in how patents access,
engage with and experience services, and to understand whether and how remote services can be
designed and delivered to promote inclusion. This study addressed the following questons:

1. Were COVID-19 remote home monitoring services adapted at a local level to increase service reach
and patent engagement for diferent groups?

2. Were there disparites in patents’ reports of their ability to engage with the service, and were these
moderated by the modality of the service? What were the potental impacts of service adaptatons
on health disparites according to patents?

3. Were there disparites in patents’ reports of their experience of the service?

Methods

A summary of the methods is provided below; further details can be found in Chapter 2 or Report
Supplementary Material 1.

Design

This chapter draws on staf and patent/carer surveys and staf and patent/carer interviews.
Data collecton took place between February and June 2021 (patent surveys retrospectvely
included January).

Sample
Patents/carers who received these services and staf leading and delivering services (see Chapter 2 and
Chapter 4 for sample details).

Measures
We developed the survey and semistructured topic guides specifcally for this study (see Chapter 2 and
Project website documentaton — Study instruments).

Data collection
We conducted a survey with patents/carers from 25 sites and with staF¥ from 28 sites. We conducted
interviews with staf, patents and carers from 17 sites (see Chapter 2 for details).

Analysis

Descriptve statstcs were calculated to explore staF survey responses relatng to perceived patent
groups facing barriers. Open text responses relatng to local service adaptatons and patent groups
facing barriers were analysed; responses were triangulated with service lead interview data, coded and
grouped into themes.

For patent survey data, non-parametric univariate analyses (i.e. Mann—Whitney U-tests and Kruskal—
Wallis tests) were conducted to explore patent engagement with services and experience of services
across patent characteristcs. Where statstcally signifcance diferences were detected (at the p < 0.01
level) across more than two groups, post hoc analyses were conducted. For both patent and staf survey
responses, where data were missing for specifc questons, available case analysis was performed and
the denominator reported.
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We conducted logistc regression modelling to examine whether modality of the service, age, educaton,
health status and ethnicity were associated with likelihood of patents reportng at least one problem
with the service. Patent open text survey responses providing feedback about services and any
suggested changes or improvements were triangulated with patent interview data, coded and grouped
into themes.

Service lead and patient interviews

To understand whether and how local services were adapted to address health disparites and their
potental impacts (RQ1), a thematc analysis was carried out on primary data from service lead
interviews.292203 Interview transcripts were coded inductvely and organised into higher-order themes.

To examine the potental impacts of adaptatons from patents’ perspectves, RAP sheets’ were
analysed. Data was deductvely coded using the themes from the service lead interviews.

Results

Participant characteristics

Surveys were received from 292 NHS staf and 1069 surveys were received from patents and carers.
We conducted 23 interviews with service delivery leads and 62 interviews with patents/carers (see
Chapter 4 and Report Supplementary Material 2 for demographic characteristcs).

Comparison of the characteristcs of patent survey respondents with those of more than 26,000
patents onboarded to CO@h services'** indicate the survey sample to be relatvely representatve of
patents engaging with the service. However, several diferences should be noted. The survey sample is
under-representatve of patents over 80 years (5% vs. 10%) and under 50 years of age (21% vs. 33%),
and over-representatve of patents aged 50—80 years (74% vs. 57%). The survey sample comprises a
higher proporton of patents from white ethnic groups (91%) compared to those onboarded to services
(76%). Finally, our sample is over-representatve of patents in the least deprived deciles of the IMD
(18% vs. 13%) and under-representatve of patents in the most deprived deciles (24% vs. 28%).

Service adaptations to increase service reach and patient engagement

Staf reported their views of patent groups facing barriers to engaging with the service. Some 39%
(n=113/292) reported patents for whom English was not their frst language, 33% (n = 97/292)
patents with a visual or hearing impairment, 31% (n = 91/292) cognitve impairment, 22% (n = 63/292)
patents with a learning disability, 21% (n = 61/292) those who are digitally excluded, 13% (h = 37/292)
older adults, 7% (n = 20/292) ethnic minority groups, and 5% (n = 16/292) unpaid carers. Other patent
groups that staF reported in surveys or interviews included those living alone without support, patents
unable to collect the oximeter, people with mental health problems, asthmatcs, pregnant patents,
patents whose GP had not engaged with the service, those with difculty communicatng via phone,
and patents without a fxed abode.

Two-thirds of service leads (16/24 sites) reported that their service had been adapted at a local level to
accommodate specifc service user needs or requirements. Examples included providing informaton in
diferent languages, ofering translaton services, ofering non-digital monitoring optons, face-to-face
assessments, and Fexibility of monitoring. Service-lead interviews and survey data indicated there was
considerable local variaton in the number of strategies adopted by sites. For example, several services
made considerable eforts to standardise the coverage of the service, invest resources into settng up
special pathways targetng hard-to-reach, vulnerable or at-risk groups, and monitor uptake. Natonal
strategies and local service adaptatons reported by staf are set out in Appendix 4, Table 27.
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Disparities in patients’ reports of their ability to engage with the service

In this secton, we present fndings from patent-reported engagement with these services in terms of
the accessibility of informaton, the achievability of tasks, and problems reported via the survey (drawn
from the survey analysis). See Report Supplementary Material 8 for further details. We also use fndings
from patent interviews and open-text survey responses (referred to as ‘qualitatve data’) relatng to
patent experiences of the impact of service adaptatons aimed at addressing inequalites.

Accessing the service

In interviews, patents reported being referred to services by many diferent organisatons and pathways.
However, sites were not always consistent in the admission criteria applied to access the service and
there was sometmes a lack of clarity in how patents were referred to the service; some patents
reported inconsistencies across local areas and several patents from sites that used actve case fnding
reported they did not know how they were referred. Collaboraton between services was perceived to
have facilitated more rapid access to care; several patents highlighted that they were supported quickly
because of close liaison between services and their GP practce, hospital or ambulance services. Once
enrolled into the service, there were challenges relatng to obtaining the appropriate equipment; some
patents reported it was difcult to collect the oximeter when they were unwell and relied on family
members or friends.

Accessibility of the information about the service

Interviews and survey responses indicated variaton across and between sites in the informaton
available to patents and how it was provided. We found evidence of a diference in understanding
informaton provided by services with patent age (p = 0.005) and ethnicity (p = 0.001). There were also
some marginally non-signifcant diferences with health status (p = 0.014).

Patents aged 80 years and over reported less ease in understanding informaton; a lower proporton

of patents reported understanding the informaton to be ‘very easy’ (40%) compared with all other age
categories (60—67%). However, the number of patents aged 80 years and over was small and when
‘very easy’ and ‘easy’ responses were combined there was litle diference across age categories. Patent
ratngs of helpfulness of the informaton was also statstcally signifcantly lower for older patents

(p = 0.005), with similar paterns of responses to understanding the informaton. Patents from minority
ethnic groups reported less ease in understanding informaton provided; 81% of patents from minority
ethnic groups reported understanding the informaton to be ‘easy’ or ‘very easy’ compared to 96% of
patents from white ethnic groups.

Interviews identfed several other factors afectng the accessibility of patent informaton. Several
patents noted it was partcularly difcult to take on the informaton when they were unwell, while those
with visual impairments would have welcomed writen informaton in a larger font, and several patents
would have liked additonal informaton about the service, their conditon and recovery (e.g. how to
interpret oxygen readings, how to manage their recovery, and where to seek help).

Patients’ ability to complete tasks as part of the service

We found evidence of diferences in patent-reported ease of completng monitoring actvites (i.e. using
an oximeter, recording and providing readings) and escalaton actvites (i.e. seeking further help) with
age, gender, health status, ethnicity, and level of educaton (see Report Supplementary Material 8 for
further details).

Monitoring activities

Overall, our analysis found that most patents reported monitoring actvites easy to engage with. The
proporton of patents reportng difcultes was low; however, some patent groups might require
additonal support to engage with the service. This is consistent with qualitatve data; some patents
reported receiving additonal support beyond the monitoring protocol or natonal guidance, such as
receiving face-to-face visits.
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Survey analysis found evidence of a diference in patent-reported ease of recording readings with
health status (p = 0.004). Fewer patents with a health problem or disability rated recording readings as
‘very easy’ (70%) compared with those without a health problem (79%), however when this response
opton was combined with ‘easy’ there was litle diference between groups. A similar trend was found
for health status and providing readings to services, however, was marginally non-signifcant (p = 0.017).

There was evidence of diferences between ethnic groups for recording readings (p < 0.001). Fewer
patents from minority ethnic groups reported recording readings (91%) to be ‘easy’ or ‘very easy’
compared with white groups (98%). A similar patern was found for providing readings to services
however was marginally non-signifcant (p = 0.013). While translated patent materials were available to
services, the extent that these were used by services is unclear.

StaF interviews indicated translaton services were ofen needed and not always available for patents
for whom English was not their frst language. Services ofen relied on liaising with friends or family to
support communicaton (when translaton services were not available) and this was not always possible.

Although not statstcally signifcant, there was some evidence of diferences in ease of recording

(p =0.022) and providing readings (p = 0.016) with age. There was litle diference in the proporton

of patents reportng tasks as ‘easy’ or ‘very easy’ across age categories, but fewer patents aged over
80 years reported recording readings (55%) and providing readings (57%) to be ‘very easy’ compared
with those under 50 years (80%, 79%) and in the 50—64 years age category (77%, 78%). Older patents
reported support from friends, family and health-care professionals was more important for their
engagement with services: 26% (n = 11/43) of patents over 80 years reported they had support

from family and friends to use equipment and 49% (n = 21/43) reported support from health-care
professionals helped them to engage with the service. This compares with 21% (n = 40/195) of patents
under 50 years of age reportng support from family and friends, and 43% (n = 83/195) reportng
support from health-care professionals.

A statstcally signifcant diference in providing readings to services (p = 0.001) was also identfed for
gender: fewer male patents reported providing readings (70%) to be ‘very easy’ compared with female
patents (80%). A higher proporton of males (25%, n = 97/385) also reported the importance of friends
and family in supportng their engagement with services compared with females (19%, n = 102/531).

There were no statstcally signifcant diferences (at the p < 0.01 level) in engagement with monitoring
actvites with employment or living situaton. In interviews several patents in paid employment
reported that they would prefer to reduce the number of daily readings or that they preferred to
receive calls at a specifc tme each day. Patents living with others reported greater reliance on support
networks, friends and family; 10% (n = 14/137) of patents living alone reported support from family or
friends helped them to engage with the service compared with 23% (n = 175/754) of those living with
others. Many patents reported the support from family members, friends or carers to take and provide
readings, and liaise with the remote monitoring team was crucial. This was partcularly important for
patents who were tred or more acutely unwell.

Escalation processes

As for escalaton processes (i.e. seeking further help when needed), we found evidence of a diference
with employment status (p = 0.007). Fewer patents who were not in employment reported seeking
further help to be ‘easy’ or ‘very easy’ (84%) compared with those who were employed (89%). There was
also some evidence of diferences in ease of engagement with escalaton processes across ethnic groups
(p = 0.015) and with level of educaton (p = 0.015), however these were marginally non-signifcant (at the
p < 0.01 level). Patents with higher educaton atainment and those from minority ethnic groups were
less likely to report seeking further help to be ‘easy’ or ‘very easy..
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Disparities in patient engagement by the mode of services

Overall, 25% (n = 228/936) of patents reported at least one problem completng tasks that were part
of services (e.g. using the oximeter, providing or recording readings, or seeking further help). Logistc
regression analysis found mode of monitoring was not related to whether patents reported a problem,
nor were health status or ethnicity (see Report Supplementary Material 8). Increasing age and a higher
level of educatonal atainment were associated with an increased likelihood of reportng a problem.

The odds of reportng at least one problem with services were approximately 7.6 tmes higher for older
adults (80 years and over) than younger adults (under 50 years of age), for patents aged 65—79 years the
odds were 2.9 tmes higher and for patents aged 50-64 years the odds were 2.3 tmes higher compared
with patents under 50 years. The odds of patents who were educated to A level or equivalent reportng
a problem were three tmes higher than patents who had received no formal qualifcaton.

Disparities in patients’ reports of their experience of the service
We found evidence of diferences in patent reported experience and helpfulness of services with age
and employment status, however reassurance provided did not difer markedly across patent groups.

Older patents reported services to be less helpful (p = 0.004); fewer patents aged 80 years and over
reported services to be ‘helpful’ or ‘very helpful’ (88%) compared with those in the under 50 years

(92%) and 50—64 years age categories (92%). Older patents also reported a less positve experience of
services (p = 0.034), although this was not statstcally signifcant (at the p < 0.01 level). The less positve
experiences of patents aged 80 years and over might be explained by diferences in understanding
informaton about services and ease of completng monitoring tasks; however, they might also be due to
the smaller sample size of the 80 years and over age category.

Patents in employment rated services more positvely (p = 0.001) and found services more helpful

(p =0.003); 96% rated it ‘good’ or ‘excellent’ and 93% ‘helpful’ or ‘very helpful’ compared with 92% and
87%, respectvely, among patents not in employment. The diferences in patent experiences based on
employment status might be related to other factors, such as health status, level of educaton or age,
with older patents more likely to be retred.

Living situaton was not identfed in the survey data to be a signifcant factor in patent reported
experience, or reassurance provided. However patent interview data indicated living situaton and
strength of social network as important factors; provided by services was reported to be partcularly
important for those socially isolated or living alone.

Discussion

Key findings

At a local level many sites designed and adapted their service to be more inclusive to the needs of

their local populaton and to expand their reach. Strategies included: providing informaton in diferent
languages or formats, ofering translaton services, ofering analogue and tech-enabled optons for
relaying readings, face-to-face assessments, delivering oximeters, providing additonal training or
support, Fexible monitoring processes, and liaising with family or friends. There was considerable local
variaton in the adaptatons employed by services. The adopton of such strategies was ofen dependent
on local leaders as to how patent groups were approached and supported,®® and on the resources
available to deliver the service.

Despite eforts to adapt services to meet local needs, there were disparites across patent groups in

their experience of, and engagement with, services including age, employment status, ethnicity, level of
educaton, health status and gender.
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How findings relate to previous research

Despite previous evaluatons investgatng models of remote home monitoring and implementaton

of such services for COVID-19 patents,3¢1 to our knowledge, this is the frst research that focused

on strategies adopted by services to address disparites. Our fndings are consistent with previous
research of strategies that can be used to reduce disparites in access to and use of health services more
broadly,?°4-207 for example, expanding admission criteria and referral routes, and providing informaton
in a range of formats (although support was provided at a natonal level, not all services provided
informaton in formats accessible to all patents). Our fndings extend research by outlining some
strategies not previously identfed; for example, staf providing additonal support beyond monitoring
(linking with social support, or more contact tme), amending protocols to patent need and liaising

with family/carers. Some possible areas for improvement included the need to routnely collect and
analyse data on relevant populatons, co-developing platorms with patents and staf (there was limited
opportunity due to the rapid implementaton) and working with communites to promote the service.

Critques of remote models of care ofen focus on possible harms arising from digital exclusion. Having
analogue optons available as part of COVID-19 remote home monitoring services is, therefore, crucial
to prevent increasing health disparites.2?® This is partcularly important given the overlap between
patent groups at greater risk of severe illness from COVID-19 (e.g. older adults) and those who are at
greater risk of digital exclusion. Our fnding that mode of service did not impact on patent engagement
or experiences might be explained by patent satsfacton or the fact that all sites ofered analogue
modes (see Chapter 11).

Implications

Our evaluaton generates a range of recommendatons for the design and delivery of remote monitoring
services for patents with COVID-19, and other health conditons. Services must consider the needs of
their local populaton and be adapted accordingly, monitor the impact of services on populaton groups
at risk of health disparites and work with existng local systems (e.g. community groups) to engage
harder to reach groups.

Given that many of the groups of patents (e.g. clinically vulnerable, older adults, those without support)
that services aimed to reach found it more difcult to engage with the service, patents’ needs and
circumstances should be assessed upon referral in a standardised way and services must be tailored to
provide appropriate levels of support for patents and carers (see Chapters 9 and 10 results and Miles
and Huberman,?°® Cooper et al.2% and Centre for Ageing Beter?!). Examples of appropriate tailoring
could include patent informaton in a range of formats,?!! additonal informaton, educaton or support
in navigatng services,?2 and fexible monitoring processes.).

When implementng remote models of care, adequate resources and infrastructure should be provided
to allow patents to be involved in the design and implementaton. Co-design can help to ensure that
services are beter suited to patent needs and can facilitate adherence and engagement.2*® Holistc
health care and collaboraton or linking between services have previously shown to be important for
reducing inequalites, partcularly for those who are unwell or have comorbidites.2°9213

Strengths and limitations

The analysis of experience and engagement across patent groups could have been subject to false
positves due to the number of comparisons made, although a more stringent p-value was used in
reportng signifcant results (p < 0.01). When making comparisons between patent groups, the sample
size of several groups was relatvely small (e.g. patents aged over 80 years), limitng generalisability. The
planned multvariate regressions investgatng whether mode of monitoring and patent characteristcs
were associated with patent experience of the service were not possible due to the skew within the
dependent variable (and therefore insufcient power to detect any diferences). The interviews with
patents focused on their experiences of services more broadly and not necessarily the identfcaton of
inequalites in access or quality of care, so much of our analysis of the later draws on staf perspectves
or patent survey data.
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Future research

There is litle published literature on the implementaton of remote monitoring and health disparites.
There are other populatons at risk of health disparites that were beyond the scope of this evaluaton
and should be considered in any future evaluatons (e.g. the homeless community, people with
disabilites and unpaid carers).

The scope of our evaluaton also did not allow us to examine the impact of specifc strategies used

to increase accessibility or patent engagement, or the impact of specifc adaptatons made by local
services. We are therefore not able to make any conclusions regarding the efectveness of strategies in
relaton to health outcomes for partcular patent groups. This is an area for future research.

Conclusions

When health services undergo such a rapid transformaton, as we have seen with the shif towards
remote models of care, evaluatons of the efectveness of such services must include an impact
assessment to ensure services are accessible and available to all patents, and to monitor the impact on
health disparites. Addressing health disparites must therefore be a key focus in the planning, design
and delivery of remote monitoring models for COVID-19 and other conditons, both natonally and
locally, so that remote models of care can be of value to all populaton groups. Staf and patents from
groups typically experiencing disparites in their health care must play an actve role in service design to
ensure their needs, experiences and expectatons are accounted for.
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Chapter 11 Technology-enabled and analogue
models of remote home monitoring care for
COVID-19: a rapid mixed-method evaluaton
of patent and staf¥ experiences

his chapter draws on a manuscript by Herlitz et al.?'* uploaded as a preprint to MedRXiv. This is an

open access artcle under the term of the Creatve Commons Atributon 4.0 Internatonal License
(CC BY 4.0), which permits use, distributon and reproducton in any medium, provided the original work
is properly cited (see htps:/#/creatvecommons.org/licenses/by/4.0/).

What was already known

= Studies have shown that patents and staf like remote home monitoring, but there are some barriers
to delivery and engagement, and it may not be appropriate for all patent groups.

= The availability of dependable, high-quality, and clinically-useful technology systems that patents
and staf can engage with infuences implementaton of services.

< Few studies have explored patent and staf experience of COVID-19 remote home
monitoring services.

What this chapter adds

= Older patents, patents with a lower level of educatonal atainment and ethnic minorites were more
likely to relay symptoms through phone calls with the service.

= Staf considered tech-enabled and analogue models beter equipped to manage large patent
numbers; but improvements were needed to improve functonality of technology systems to beter
ft clinical and operatonal needs.

= Tech-enabled and analogue models were not a substtute for human contact, as phone calls were
used in both tech-enabled and analogue services and analogue-only services.

Background

COVID-19 remote home monitoring services have been implemented using a range of technology-
enabled and analogue modes (see Vindrola-Padros et al.®? and Vindrola-Padros et al.*® and Chapters 1, 3
and 4).

For patents to engage with remote home monitoring services, previous research has indicated
that patents need access to private space, carer support, the necessary digital infrastructures
required to engage with remote home monitoring services,?*® a choice of modality and access to
technical support.2%®

For staf to deliver remote home monitoring services, previous research has highlighted the importance
of the accessibility and functonality of technology for meetng the needs of work practces,
interoperability with existng data systems and sufcient sta¥ng for monitoring and responding to
data.164216-218 Fyrthermore, the benefcial impacts of technology on work actvity can be reduced by
technical problems and a lack of technological infrastructure.?*®
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TECHNOLOGY-ENABLED AND ANALOGUE MODELS OF REMOTE HOME MONITORING CARE FOR COVID-19

Research indicates that patents and staF have emphasised the need to maintain human contact in the
clinical relatonship to preserve high quality care 216220222

While previous research provides an indicaton of the types of factors that may enable staf and patent
use of remote home monitoring services, the experience of patents and sta¥ when using diferent
modes of COVID-19 remote home monitoring have not yet been fully explored. Emerging evidence
indicates that digital apps may facilitate the follow-up of a higher number of patents with COVID-19
compared with telephone calls,®? but might also limit the engagement of older patents.

Within this chapter, we report on patent and staf experiences of engaging with rapidly implemented
tech-enabled and analogue models of remote home monitoring of patents with COVID-19. We
hypothesise that diferences in how patents relay readings in the models may impact on how patents
and staf engage with and experience the service. We aimed to answer the following questons:

1.  Which models of tech-enabled and analogue COVID-19 remote home monitoring were adopted in

the UK?

Were there diferences in the characteristcs of patents using these models?

3. What were patents’ experiences of relaying symptom data using tech-enabled and analogue
models?

4. What were staf experiences of processing symptom data for large numbers of patents using tech-
enabled and analogue models?

5. How did the use of tech-enabled and analogue models afect patents’ and staf’s experience of the
patent—clinician relatonship?

N

Methods

A summary of the methods is provided below; further details can be found in Chapter 2 or Report
Supplementary Material 1.

We used the technologies (dependability, functonality and familiarity) and clinical relatonship (patent—
clinician interacton, knowledge of patent and trust) domains of the Planning and Evaluatng Remote
Consultaton Services (PERCS) conceptual framework to examine the newly established services.?%®

Design
This chapter draws on staF and patent/carer surveys and staf and patent/carer interviews. Data
collecton took place between February and June 2021 (patent surveys retrospectvely included January).

Sample
Patents/carers who received these services and staf leading and delivering services or involved in
service data collecton/analysis (see Chapter 2 and Chapter 4 for sample details).

Measures

We developed the survey and semistructured topic guides specifcally for this study (see Chapter 2 and
Project website documentaton — Study instruments). Interviews with delivery staf¥ included a ‘think aloud’
secton where staf narrated the process of using the platorm.

Data collection
We conducted a survey with patents/carers from 25 sites and with staF¥ from 28 sites. We conducted
interviews with staf, patents and carers from 17 sites (see Chapter 2 for details).

Data analysis

Inductve thematc analysis was used to analyse interview data (relatng to patent views/experiences
of relaying symptom data, staf processing data and interactons between patents and clinicians),
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inputed into RAP sheets.”® The PERCS domains of technologies and the clinical relatonship were used
as a sensitsing lens.2% Transcripts were reviewed to gain further in-depth data on reasons for adopton
of models and knowledge gained from models. Each code’s data were checked for consistency of
interpretaton and re-coded as necessary. The data were organised into lower- and higher-order themes.
We constructed the typology of the models based on two key characteristcs: the modality of the
technology and human contact between patents and clinicians. Data relatng to modality and frequency
of human contact were coded deductvely.

Survey data were analysed using SPSS (version 25). The following patent data were analysed:
sociodemographic informaton, patent-reported ease of completng actvites as part of their care,
frequency and quality of contact with the remote monitoring team, and whether they had received any
support from family or friends. Data related to experience of relaying data and the clinical relatonship
were also coded deductvely from two open-ended survey questons. Survey responses were compared
with patents who had reported they had relayed readings via tech-enabled or analogue modes. We
analysed staf survey respondent characteristcs. Staf reported on their experience of delivering the
service, capacity/resources to deliver the service, the impact of the role on their workload and their views
of patent engagement with the service. Data related to processing and responding to symptom data
and the clinical relatonship were coded deductvely from one open-ended survey queston. To make
comparisons across models, staf were categorised as delivering a tech-enabled and analogue model if
sites adopted a mixed approach, or an analogue-only model if a tech-enabled platorm was not used.

For patent and staf survey data, we used descriptve statstcs including frequencies and percentages,
and univariate analyses were performed. Where data were missing for specifc questons, available
case analysis was performed and the denominator reported. We conducted Pearson’s chi-square

tests and logistc regression modelling to compare the characteristcs of patents using tech-enabled
and analogue-only models and to determine the associaton between patent characteristcs and
mode of submission. We used non-parametric Mann—Whitney U-tests to compare patent-rated
experiences of receiving services and staf experiences of delivering services for tech-enabled and
analogue-only models.

Results

Participant characteristics

Surveys were received from 292 NHS staf and 1069 patents and carers. We conducted 58 interviews
with staf and 62 interviews with patents/carers (see Chapter 4 and Report Supplementary Material 2 for
demographic characteristcs).

The majority of staf reported delivering tech-enabled and analogue services (81% interview
partcipants, 77% survey partcipants) compared with analogue-only models (19% interview partcipants,
23% survey partcipants).

More patents reported using a tech-enabled mode for data submission (66% of interview partcipants
and 51% of survey partcipants) than an analogue-only mode (31% of interview partcipants and 49% of
survey partcipants). Of the patents surveyed: 29% reported providing readings via text, 25% via digital
app, and 1% via e-mail.

A comparison of partcipant characteristcs for survey partcipants who used tech-enabled compared
with survey partcipants who used analogue methods of submission is shown in Report Supplementary
Material 8. The logistc regression analysis found statstcal evidence of diferences in patent
characteristcs between survey partcipants who used tech-enabled versus analogue-only models,

for age (p = 0.005), level of educaton (p = 0.011) and ethnicity (p = 0.043) (see Report Supplementary
Material 8).
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Models of COVID-19 remote home monitoring adopted

Services were categorised into four models (Figure 25). Services within model 1 (10/17 services) and
model 2 (4/17 services) ofered tech-enabled and analogue services submission modes. Services within
model 3 (1/17 service) and model 4 (2/17 services) ofered analogue-only modes of submission. Models
1 and 3 outline ‘universal’ services which ofered the same submission optons and frequency of human
contact to all partcipants, whereas models 2 and 4 outline ‘risk-stratfed’ services which adapted

the submission method and/or frequency of contact depending on patents’ needs. For example, two
services within model 2 oFered self-monitoring (analogue-only optons to low-risk patents) and some
services within model 4 ofered more frequent phone calls or face-to-face visits for high-risk patents.
See Report Supplementary Material 4 for further details.

Patients’ experiences of using tech-enabled and analogue methods to relay symptoms

We constructed two key themes related to patents’ experiences of relaying symptom data using
tech-enabled and analogue, and analogue-only modes: (1) allocaton of mode; and (2) ease of relaying
readings and the functonality of tech-enabled systems.

Allocation of mode

Most patent interviewees did not recall being given a choice about the mode in which they could
submit readings; however, most patents were happy with the mode they were given. Several patents
mentoned that it had been unproblematc to switch modes during their tme with the service. StaF
interviewees across many sites reported that they were aware that older patents, in partcular, might
lack digital skills/infrastructure or experience cognitve/physical impairments that might make engaging
with tech-enabled systems challenging. These patents were ofered phone calls as appropriate. Given
the diferences between patent groups using tech-enabled and analogue-only modes, staf may have
been atuned to which opton might best suit patents or may have assumed that certain patents (e.g.
older patents) would not be able to manage a tech-enabled approach.

Ease of relaying readings and the functionality of tech-enabled systems

Most patent interviewees across sites reported that it was ‘easy’, ‘'simple’ or ‘straightorward’ to relay
readings whether by tech-enabled or analogue modes. A number of patents thought that the simplicity
of the tech-enabled systems was its strength:

Tech-enabled and
Analogue-only

analogue
I | I |
' N\ 'd N\ 'd N\ 'd N\
Model 1. Model 2. Model 3. Model 4.
Universal Risk-strati ed Universal Risk-strati ed
J \\ J \\ J \\
[ [ [ [
N\ 'd N\ 'd N\ 'd

Monitoring approaches:

App and human
phone calls

Web-link, app and

.

J

human phone calls calls and self-
Web-link, automated monitoring
phone calls, and Automated texts,
human phone calls app, human phone
calls, and self-
monitoring

.

Monitoring approaches?:

App and human
phone calls

App, human phone

Monitoring approach:

Human phone calls

Monitoring approaches?:

Human phone calls
Face-to-face visits

aFrequency of contact dependent on patient risk level.

FIGURE 25 Models of COVID-19 remote home monitoring.
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I'm really un-techy, but . . . the text message reminder came through, you clicked on it, you putin . .. your
name and date of birth, it took you straight through it . . . you could be as thick as you like and you would
manage to do that. It was really [laughs] . . . no technical prowess required.

(Site M, patent 1)

Similarly, survey analysis found patents rated both tech-enabled and analogue-only modes for
submittng data positvely. Patents using a tech-enabled mode reported that recording readings
(p = 0.009) and providing readings (p = 0.001) to services was easier than patents using analogue-
only methods (see Report Supplementary Material 8). However, diferences might refect difering
characteristcs of patent groups.

The main barriers to submitng readings (for both tech-enabled and analogue, and analogue-only
models) reported by patent and staf interviewees were feeling too poorly or tred to engage or
forgettng to submit readings. Many patents and staf highlighted that family members or carers had
assisted patents in relaying readings, partcularly for patents using a tech-enabled modality, who lacked
confdence in their technical skills:

In the beginning | found it [entering the informaton] difcult because | was poorly but then | had a
member of my family to help me and then it was just easy to do and I'm not good at things like that. |
found it easier to do afer a while.

(Site C, patent 6)

The functonality of the technologies was not discussed in detail by patents, however several patents
and staf reported issues partcularly related to set-up because they required downloading and
remembering log-in details. Two sites ofered face-to-face support to patents at onboarding for this.

Staff experiences of using the models to process symptom data for large numbers of

patients

Two themes emerged as key to staf experiences of processing symptom data: the scalability of the
models, and the ease-of-use and functonality of tech-enabled systems.

Scalability of the models

Tech-enabled and analogue models were considered by staF to be more scalable than analogue-only
models. Service leads from three sites reported in interviews that they had adopted tech-enabled
platorms to ensure services could cope with a high volume of patents, and staf from six tech-enabled
sites highlighted that there were efciency gains from data being entered by patents in real tme:

At the peak we were on | think hundred and ninety-six on the service . . . and each of them were
submittng three or four points of data, three tmes a day . . . . that's well over two thousand bits of data
coming in a day. There’s just no way manually we would have been able to do that.

(Site G, interviewee 1 — service lead)

Staf interviewees from two analogue-only sites noted that phone calls were labour intensive and
necessitated a larger workforce (relatve to patent numbers), and manual data entry, was required for
each patent so that services could keep abreast of patents using the service. StaF survey fndings
indicated that mixed tech-enabled and analogue models had more positve impact (p = 0.034) on
workload compared with analogue-only services: 52% of staf¥ using tech-enabled models reported a
positve impact while only 35% of staf using analogue-only did so (see Report Supplementary Material 8).
However, service lead/manager perceptons of the capacity/resources needed to deliver services (as
reported in the survey) were not statstcally signifcantly diferent (p = 0.554) across models (although
the smaller sample size for this queston should be noted, see Report Supplementary Material 8).
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Ease-of-use and functionality of tech-enabled systems

Staf reported monitoring patents as statstcally signifcantly easier (p = 0.005) for tech-enabled and
analogue service models (77% of staf reported monitoring as easy/very easy) compared with analogue-
only models (56% of staf reported monitoring as easy/very easy; see Report Supplementary Material 8).
However, staf interviewees reported an extensive number of ways that tech-enabled platorms could
be enhanced to support their clinical and operatonal needs (see Appendix 5, Table 28), and staf across
several sites reported that they were frustrated by the length of tme it took for tech providers to make
changes to platorms.

Patients’ and staff's experiences of the clinical relationship

Three themes emerged relatng to patents’ and staf’s experiences of the patent-clinician relatonship
embodied in the remote home monitoring models: staF knowledge of patents’ conditon, reassurance
and providing appropriate care, and concordance in the patent-clinician relatonship.

Staff knowledge of patients’ condition

Phone calls were an essental element of both models, enabling staF to gain comprehensive knowledge
of their patents’ conditon. Staf using tech-enabled and analogue models used the data they received
to get an overview of patents’ health status and called patents if there were signs of deterioraton

to conduct a more thorough assessment (e.g. assessing breathlessness, retaking readings, measuring
oxygen saturaton afer exerton, and assessing patents’ coherence and anxiety). Phone calls were

also useful for gaining informaton about patents’ social circumstances and mental health, sometmes
promptng referrals to other services:

Many of the patents when we come across . . . live on their own. So, it's not just their health it’s the . . .
wellbeing of the patents as well . . . There are many tmes where | have done the referrals . . . and provided
more support for them, for food and other medicatons and things like that.

(Site D, interviewee 4 — health-care professional delivering the service)

Some staf members (across both tech-enabled and analogue and analogue-only models) highlighted
that on the phone (or in person) patents were more likely to menton other medical symptoms in
passing, which might require atenton. Staf from two analogue-only sites reported that the depth of
knowledge gained from phone calls was one of the key reasons for not adoptng a tech-enabled model
of care.

Reassurance and providing appropriate care

Patent and staf interviewees across all sites reported that patents found services very reassuring at a
tme when they were feeling very unwell, isolated or anxious about the disease. There was no evidence
of a diference (p = 0.559) between models in how patents rated contact with the service team (see
Report Supplementary Material 8). StaF across all sites reported that the opportunity for patents to
discuss symptoms with a clinician reassured them and prevented patents from unnecessarily contactng
emergency services or encouraged deterioratng patents to go into hospital when they were afraid to:

So a lot of [patents], when you speak to them, and you say, ‘Actually look, your levels were 92. I've exerted
you for a minute they’ve dropped down to 89, can you hear yourself gasping on the phone?’ They say, ‘Yes.
And | say, ‘Well that’s really serious you do need to call an ambulance. And then they will come around
toit.

(Site A, interviewee 4 — health-care professional delivering the service)

Regardless of the mode (p = 0.158), patent survey respondents reported that contactng a health
professional was relatvely easy. However, seeking further help if they had concerns about their health
was statstcally signifcantly easier (p = 0.006) for patents using tech-enabled modes (see Report
Supplementary Material 8). Several patents using tech-enabled models reported that despite receiving
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an automatc prompt to escalate their care when readings were low they preferred to frst speak to the
service for a more personalised/thorough assessment.

Managing the patient-clinician relationship

Patent interviewees reported that being contacted by staf if they had missed readings gave them a
sense of security and reassurance. However, for staf, chasing and managing non-submiters could be
tme-consuming, frustratng and worrying, consuming valuable resources. Services tried to encourage
patents to relay data by setng out service requirements at onboarding, and emphasising the
importance of relaying readings:

What we found initally was that [expectaton of submitng twice a day] wasn't explained fully and then
we were having to chase them a lot for readings. So that is really explicit at the start now that . . . almost
like as daf as it sounds like a verbal contract. You know, ‘We will do all of this however, what we expect of
you is you know readings twice a day to be compliant’.

(Site |, interviewee 3 — staf member involved in data)

Several staf delivering tech-enabled and analogue models highlighted the importance of patents
understanding that while readings were reviewed regularly, communicaton was not synchronous and
patents stll needed to call emergency services if oxygen saturaton levels were low. However, some
patents reported preferring to speak to services before escalatng their care.

Discussion

Key findings

Tech-enabled care was not a substtute for human contact in COVID-19 remote monitoring services;
phone calls and human relatonships were a feature of all models of remote monitoring and patents
found services reassuring (across models). This indicates that technology cannot completely replace
phone calls. Patents using tech-enabled methods tended to be younger, well-educated and more
likely to identfy as white Britsh compared with those using analogue methods and most patents
did not recall being given a choice about the mode ofered. Staf considered tech-enabled and
analogue services to be more scalable and able to deal with larger volumes of data and patents than
analogue-only services.

How findings relate to previous research

Consistent with previous studies,'4216218 staf noted that beter functoning systems that ft with their
work practces would have greatly improved efciency, highlightng the need to involve clinicians in
the design and development of technical platorms. Patent involvement was also missing from their
development; patent partcipaton groups and patent experience work were considered non-essental
early on in the pandemic.?2® As a number of diferent tech-enabled models have now been established,
there is an opportunity for service leads to trial diferent systems and incorporate patent feedback/
involvement.

Patents in all models were contacted by telephone if their symptoms deteriorated or they did not
submit readings, with the excepton of two sites that ofered a self-monitoring service. Staf reported
that pursuing non-submitng patents could unnecessarily consume resources. Consistent with previous
research showing staf¥ concerns about patent safety in chronic conditons, the acute nature of COVID-
19 caused staf anxiety about rapid deterioraton.'®* There is a queston of whether services’ resources
could have been beter optmised for patents’ needs, by addressing concerns about risk in staF
supervision and training, by ofering more lower-risk patents self-monitoring, by adaptng tech-enabled
platorms to ofer varying levels of automated contact, and/or following more stringent protocols for
managing non-submiters (e.g. discharging patents back to the care of their GP if they miss three data
submission points).
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Previous studies have shown that both patents and staf have responded positvely to remote home
monitoring for chronic health conditons,?*6224 and a small number of studies have been conducted
on patents’ experiences of COVID-19 remote home monitoring.?!! This is the frst study to examine
in-depth patent and staf experiences of using tech-enabled and analogue modalites to respectvely
relay and process COVID-19 symptom data and compare experiences of the patent-clinician
relatonship. It builds on our work looking more broadly at patents’ experiences of COVID-19 remote
home monitoring services (see Chapter 9).

This study supports prior work that has shown that some patents may need additonal support to
engage with technology or access to analogue optons,2%22° and the importance of maintaining human
contact.??*222 Older patents, less well-educated patents and patents identfying as non-white were
more likely to relay symptoms through phone calls with the service, with staF primarily determining the
allocaton of mode. Co-designing digital health services with patents, improving digital health literacy
in the populaton, training and supportng the workforce to build digital skills and confdence, and
gathering data on patents’ access to technology and digital skills could widen patent partcipaton in
digital health care.206.215

Staf engagement has been explored in previous studies,*%421¢ but this study extends previous research
by considering the scalability of models, with staf considering tech-enabled and analogue models beter
equipped for managing large patent numbers without jeopardising clinical relatonships. However,
future models of remote monitoring should tailor their frequency of contact to patents’ level of risk and
include systems which create a dialogue between patents and staf as to their preferences.

Strengths and limitations

There was a high level of variaton between diferent models (see Chapter 4). Few sites adopted
analogue-only modes of data submission, and no sites used tech-enabled-only modes, making it difcult
to assess whether diferences in patent and staf experiences between tech-enabled and analogue
models were due to the engagement with the technology, or related to other service factors. This also
meant that it was not possible to use multvariate analyses to look at staf experiences (based on survey
responses) across models, due to the limited sample size in analogue-only sites. The univariate analyses
of staf and patent experiences could therefore have been subject to false positves due to the number
of comparisons made. However, in-depth data collecton from sta¥ on the functonality of tech-enabled
models at four sites enabled us to draw out specifc tech-related fndings.

We had originally planned to use ‘think aloud’ methodology with patents but in practce, these did not
work because patents no longer had access to the tech-enabled platorms they had used and their recall
of their use and functonality during ill health was poor.

The language and terminology describing technology was unfamiliar to some sta¥ and patents, for
example, understanding the diference between a web-link and a digital app.

Conclusions

Organisatons implementng tech-enabled remote home monitoring at scale should consider providing
fexible models which can tailor processes and resources to accommodate patents with diferent needs
and requirements. These include risk levels, abilites to engage with and access technology, support
available at home from family or carers, and levels of desire for support versus self-management.
Services routnely collectng and monitoring data on patents’ access to technological infrastructure and
skills could inform digital inclusion strategies for remote home monitoring.
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Chapter 12 Discussions and conclusions

Overview
This study was a mixed-methods evaluaton of COVID-19 remote home monitoring services in England.

Phase 1 of the evaluaton (rapid systematc review, empirical mixed-methods implementaton study)
aimed to analyse implementaton and impact of COVID-19 remote home monitoring services, develop
a conceptual map of these services, explore implementaton and staF experiences and understand data
use, stafng and resource allocaton (see Chapter 1 and Vindrola-Padros et al.*2 and Vindrola-Padros

et al.*%). We also shared fndings in a tmely way so these could inform the natonal roll-out of COVID-19
remote home monitoring services implemented throughout England.

Phase 2 aimed to explore efectveness, cost, implementaton, and staf and patent experiences

of COVID-19 remote home monitoring services (see Chapter 1). It comprised four workstreams.
Workstream 1 explored efectveness of COVID-19 remote home monitoring services (see Chapters 5
and 6). Workstream 2 included an analysis of the compositon of the workforce involved in providing
COVID-19 remote home monitoring services and a cost analysis of these services (see Chapter 7).
Workstreams 3 and 4 included a natonal survey and in-depth case studies of implementaton, staf
and patent experience, including a focus on health disparites and mode of data submission ofered by
services, whether technology-enabled and analogue or analogue-only (see Chapters 4 and 8—11).

Within this chapter, we provide a summary of key fndings with a focus on our research questons (see
Chapter 1). We then discuss the implicatons and lessons learned, the strengths and limitatons of our
evaluaton, the potental impact of our fndings, future research areas and conclusions.

Summary of key fndings

Below, we describe key fndings from phases 1 and 2 of our evaluaton (Figure 26 for a summary).
Key findings from phase 1 (see Chapter 3)

Systematic review of COVID-19 remote home monitoring services®?

= Remote home monitoring services have been implemented internatonally for COVID-19, an acute
conditon, during the pandemic.

= Models of remote home monitoring for COVID-19 varied (online platorms, paper-based systems
with telephone calls or wearable sensors), but models using phone calls were considered
more inclusive.

= This review was unable to reach substantve conclusions regarding patent safety and cost, due to
study design, missing data and the lack of standardised reportng.

= Gaps in evidence for efectveness, cost-efectveness and patent experience of COVID-19 remote
monitoring services.

Implementation of services during wave 13¢

< COVID-19 remote home monitoring services implemented throughout England varied in relaton to
the health-care settngs and mechanisms used for patent triage, monitoring and escalaton.

Copyright © 2023 Fulop et al. This work was produced by Fulop et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
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= Many factors facilitated implementaton, including good communicaton within clinical teams,
culturally appropriate informaton for patents and carers, and the combinaton of multple
approaches for patent monitoring (app and paper-based).

= The mean cost per monitored patent varied from £400 to £553, depending on the service.

Key findings from phase 2
Development and implementation of services during wave 2 (see Chapter 4)

= The rapid development of natonal remote home monitoring services took place in three phases: local
development, natonal development and roll-out and local implementaton.

= Development and implementaton were facilitated by learning from wave 1, a range of natonal
and local stakeholders and organisatons, and a range of initatves (community of practce, natonal
learning network, AHSN patent safety collaboratons).??

< Despite natonal roll-out, patent enrolment to COVID-19 remote home monitoring services was
lower than expected.

= There was large variability in the models of remote home monitoring services that were implemented.

= Variaton was infuenced by patent, workforce, organisatonal and resource factors.

Outcomes (see Chapters 5 and 6)

= We found no associaton between rates of patent enrolment to CO@h services and COVID-19-
associated mortality or admission to hospital. Additonally, for hospital admissions, no relatonships
were found between enrolment rates and in-hospital mortality or LOS (see Chapter 5).

= We found no evidence that the roll-out of CVW services reduced LOS in hospital or rates of
readmission for patents hospitalised with COVID-19 (see Chapter 6).

= Low rates of patent enrolment and incomplete data may have afected the chances of detectng any
possible impact.

Cost (see Chapter 7)

= We were unable to conduct a cost utlity analysis due to the absence of impact of the services on
mortality or hospitalisaton.

= For CO@h services, the mean cost per patent triaged was £351.80 and per patent monitored
was £527.50. For CVW services, the mean cost per patent triaged was £581.80 and per patent
monitored was £599.10.

< The mean cost per patent monitored was lower for tech-enabled and analogue sites than analogue-
only sites (CO@h and CVW services).

= Most staf involved in running COVID-19 remote home monitoring services were clinical staf.
Examples of clinical roles included consultants, emergency department staf, GPs, nurses, ANPs and
medical students.

Workforce experience and delivery (see Chapter 8)

= Staf generally reported positve experiences of delivery and felt that services were easy to deliver.

= Staf valued support provided natonally and locally. But some staf would have benefted from
further training.

= Support for delivering the service, NHS resources, capacity and staf workload, multdisciplinary team
dynamics, and patent (dis)engagement infuenced delivery.

Copyright © 2023 Fulop et al. This work was produced by Fulop et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
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Patient experience and engagement (see Chapter 9)

= Many patents and carers reported positve experiences and felt that services and human contact
received reassured them and were mostly easy to engage with.

= Engagement was conditonal on a range of factors including patent factors (e.g. knowledge and
health), support and resources, and service characteristcs.

= Findings indicate that burden of treatment may be experienced by patents and families when
implementng remote monitoring for COVID-19.

Disparities (see Chapter 10)

= Many sites designed their service in an atempt to be inclusive of the needs of local populatons and
to ensure a broad reach.

= Despite local adaptatons to services, disparites were reported across patent groups (e.g. with age,
health status, ethnicity and level of educaton) in their experience of, and engagement with services
in terms of accessibility, achievability of tasks, and problems experienced.

= Certain groups may therefore require additonal support to engage with COVID-19 remote home
monitoring services.

Modality of service (see Chapter 11)

= Most services ofered both analogue and tech-enabled submission optons.

= The patent cohort using tech-enabled modes of relaying symptom data difered from patents using
analogue methods (i.e. by age, level of educaton and ethnicity).

= The choice of mode used by patents was primarily made by staf, but most patents reported being
satsfed with the mode allocated.

= Staf considered the tech-enabled models beter equipped to manage large patent numbers.

= Many improvements were suggested to improve functonality of technology systems to beter ft staF
and patent needs.

= Tech-enabled engagement was not a substtute for human contact.

How fndings relate to previous research
In this secton we present fndings in relaton to previous research.
Implementation

The use of remote home monitoring

In recent years, remote home monitoring services have become a priority for policy-makers and the
NHS.18158 Previous research demonstrated that remote home monitoring models have been widely
implemented for a range of chronic conditons.**-2! This evaluaton extends the evidence base by
showing that remote home monitoring models have also been widely used internatonally for patents
with COVID-19 (see Chapters 3 and 4). We provide evidence for the range of services implemented for
COVID-19 and the types and frequencies of remote home monitoring used. Additonally, our review and
implementaton study provide insights into the components and processes involved in these services.

Major system change

Our evaluaton provides nuanced understanding of major system change in a rapid emergency context
(i.e. a global pandemic). There are diferent ways of implementng major system change (top-down and
botom-up approaches), but a combinaton of approaches may be benefcial.*** Findings from COVID-19
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remote home monitoring services indicate that rapid implementaton processes may follow a botom-up,
top-down then botom-up process (as described in Chapter 4). Therefore, rapid implementaton may vary
from major system change in non-rapid contexts such as demonstrated by Fulop et al.1°

Previous research outlined fve conditons for major system change: involving stakeholders from all
levels, establishing feedback loops, atending to history, engaging health-care providers, and engaging
patents and families.2°21%4 Our fndings ofer support for the involvement of professionals and patents
and families in service change as staf and patent engagement was integral in implementng COVID-
19 remote home monitoring services. While engagement from sta¥ and patents/carers is critcal
when implementng services rapidly, it is also potentally more challenging due to tme constraints.
Additonally, we highlight the importance of natonal and local clinical leaders and their pivotal roles in
developing and shaping services, and the facilitatng impact of collaboraton between organisatons.

Factors influencing implementation and variation

Prior to this evaluaton, there was limited evidence regarding how COVID-19 remote home monitoring
services have been implemented. This evaluaton (see Chapters 3 and 4) found that most remote home
monitoring services studied had low patent enrolment and that there was considerable variaton in
which model was implemented and how according to local context. These fndings support previous
research demonstratng likelihood of variaton when implementng natonal services generally?-8389%-92
and in response to the COVID-19 pandemic.1%6-1% Previous research has highlighted diferences in

the models implemented and the ways in which services are implemented must be considered when
interpretng efectveness and cost-efectveness of services 5781838488

The context of rapidly developing COVID-19 remote home monitoring services during a global
pandemic may explain some of the variaton identfed between natonal guidance and local
implementaton. Findings demonstrated that service models were initally developed locally, then
further developed and rolled out natonally, before being implemented locally (see Chapter 4). It is likely
that the rapid process of development of services may have culminated in variaton (between natonal
guidance and local services, and between diferent local services), as sites were ofen running prior to
natonal guidance. Given the low enrolment rates and variaton demonstrated in our evaluaton, further
consideraton is needed to identfy the ‘right’ balance between adhering to natonal SOPs (e.g. NHS)383°
and Fexibility needed within local services. This balance may be challenging to achieve for services like
COVID-19 remote home monitoring, which have been rapidly developed and implemented during a
pandemic, when tme is limited. This limits the ability for natonal and local stakeholders to give, receive
and implement feedback and also to understand how diferent approaches to implementaton may relate
to efectveness.

Additonally, our evaluaton ofers support for previous research which has highlighted the role that local
factors have on implementaton.t2-87 We demonstrate that local factors (patent, staf, organisatonal

and resource factors) are of importance when implementng natonal services for COVID-19 (see
Chapter 4). Our Phase 1 study also demonstrated facilitators (e.g. clear communicaton channels, positve
engagement from patents, dedicated clinical leaders and support from senior management) and barriers
(e.g. unclear referral processes, challenges monitoring patents remotely, lack of administratve support
and resources, workforce capacity and lack of data systems) (see Chapter 3 and Vindrola-Padros et al.).®

Evaluating effectiveness and cost of services

Effectiveness of COVID-19 remote home monitoring services

Prior to this evaluaton, there was litle robust evidence for the efectveness and cost of COVID-19
remote home monitoring services. Our fndings on the natonal CO@h programme are consistent

with other evaluatons of the same programme, which found no impact on mortality or health service
utlisaton.*®* However, our fndings (for both CO@h and CVW) contrast with potentally promising
efects of remote home monitoring services for patents with COVID-19 found by others,115-118124-126 gng
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individuals with other health and care needs.?2¢22” Qur fndings difer from previous COVID-19 research
fndings possibly due to diferences in study design and limitatons associated with these (including with
respect to the interventon cohorts, outcomes, and comparator groups). In additon, these other studies
typically reported on single-site or single-area implementaton (see Chapters 5 and 6 for discussion

of these studies). The low rates of patent enrolment and lack of complete, or linkable data may have
afected the ability of our studies to detect any true impact that may have existed.

Despite some evidence that remote monitoring of patents with COVID-19 can be locally efectve

we have not been able to replicate such fndings at a wider level. Because of the infuence of missing
data, lower enrolment to the CO@h service than expected and the lack of linkable data for the virtual
wards, the more immediate concerns are for beter data collecton processes and enrolment rather
than any judgement as to whether the services are worthwhile. Indeed, the efectveness of some local
programmes could have been lost among the analysis of natonal data.

Cost of COVID-19 remote home monitoring services

Prior to this evaluaton, there was limited evidence of cost analyses for remote home monitoring
services (see Chapter 3 and Vindrola-Padros et al.)®? Previous studies have stated that similar
interventons may be cost saving by reducing downstream costs (in terms of avoiding hospital
admissions and bed-days).3! Findings from our cost analysis of COVID-19 remote home monitoring
services were consistent with a recent Australian study where sta®ng costs were the main contributors
to the total costs of monitoring.14®

Staff and patient experiences

Staff-patient relationships

Previous research has highlighted concerns over the staf-patent relatonship being jeopardised by
remote delivery of health-care services.?%41° However, learning from our staf and patent studies
indicated that this was not the case. For example, our analysis of sta¥ experience delivering tech-
enabled and analogue modes of remote home monitoring indicated that staf valued remote home
monitoring services as they were able to support patents and appropriately identfy the right place
of care for them, allowing a therapeutc relatonship to develop (see Chapter 11). Additonally, the
patent study indicated that patents felt reassured by the contact provided by staf remotely and that
the care provided at a distance was appropriate (see Chapter 9). Remote home monitoring services do
not necessarily jeopardise staf-patent relatonships usually built during face-to-face appointments.
That said, our fndings indicate that some form of human contact is imperatve within these services,
supportng previous research,?21222

Staff experiences delivering COVID-19 remote home monitoring services

Previous research indicated that there were several potental benefts and challenges of remote home
monitoring services for staf 153155157158 Thjs evaluaton extends previous research by demonstratng that
staf generally had positve experiences of delivering remote home monitoring services in this context,
but that there are specifc barriers that need to be overcome, for example relatng to training and
provision of oversight by senior clinicians. However, it must be acknowledged that some staf felt that
there was additonal burden and workload associated with delivering remote home monitoring services
and, more generally, it is clear that delivery relies heavily on staf.

Patient engagement

Previous research has explored patent involvement in health-care delivery (e.g. self-management,
engagement and treatment burden) for many chronic conditons,3051179186187 [t |itle research had
been conducted into patent experience and involvement in remote home monitoring services (using
tech-enabled and analogue modes) for acute conditons such as COVID-19. Our evaluaton ofers
considerable evidence to indicate that patents were able to engage with remote home monitoring
services when managing acute conditons such as COVID-19 (see Chapters 9 and 11), but that this
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engagement was conditonal on a range of patent, staf, organisatonal and resource factors and heavily
relied on support from family and friends (see Chapter 9).

Staf and patent qualitatve and survey fndings indicated that there are groups of individuals for
whom remote home monitoring services may be less appropriate due to enhanced difcultes engaging
with services (see Chapters 8—11). This fnding is consistent with previous research,197-200.208215:228229
Additonally, we highlight further challenges that must be considered for COVID-19, including infecton
transmission for family members providing support, and uncertainty and fear around seeking help in
hospital setngs.

Co-production

This evaluaton extends previous research by outlining the importance of co-producton of services

with staf involved in delivering these services and patents receiving these services. Previous research
has highlighted that it is necessary to involve patents and staF in development and implementaton

to ensure that services meet their needs° and that service components, such as digital solutons, are

Tt for purpose.164216218223 Qur results indicated that efFciency, utlity and value functonality of tech-
enabled solutons could be improved by involving staf¥ in co-design and ofering them opportunites

to observe and test diferent platorms. While fndings indicated services did try to develop and
implement strategies to meet the needs of their populaton (see Chapter 10), patent involvement was
not necessarily consistently incorporated throughout service development and implementaton (see
Chapter 4). The rapid nature of development and set-up of services appeared to limit scope for involving
staf and patents in decision-making. This meant that staf and patent experience was at tmes hindered
by decisions made without involvement (see Chapter 11). There remain gaps on if and how conventonal
methods of engagement can work within rapid tmescales; it is possible that engagement approaches for
coproducton may need to be reconsidered within rapid contexts.

Implicatons

In this secton we outline overarching implicatons arising from these fndings which relate to
implementaton, evaluatng remote home monitoring services, and staf and patent experience (see
Table 23 for implicatons). These implicatons apply to COVID-19 but may also apply to remote home
monitoring services for patents with other conditons.

TABLE 23 Summary of implicatons arising from the fndings in this evaluaton for remote home monitoring services
(for COVID-19 and in some cases for other conditons)

Topic Implicaton

Implementaton

The use of remote 1. Details on how remote home monitoring services have been used, and the components of

home monitoring these services, can be used to inform the rapid future development, implementaton and local
adaptaton of remote home monitoring services for COVID-19 but potentally also other acute
conditons.

Implementaton of 2. Our understanding of how services have been implemented can be used to interpret efectve-
COVID-19 remote ness and cost of COVID-19 remote home monitoring services.

home monitoring

services

Factors infuencing 3. When developing and rapidly implementng natonal roll-out of remote home monitoring

implementaton and services, considering the context and priorites of local organisatons may facilitate implementa-

variaton ton. For example, service planners need to acknowledge that the eligible populaton and local
populaton needs may vary between sites and over tme, and that clinician discreton may play
an important role in enrolment decisions.

contnued
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TABLE 23 Summary of implicatons arising from the fndings in this evaluaton for remote home monitoring services (for
COVID-19 and in some cases for other conditons) (contnued)

Topic Implicaton

4. Services and natonal programmes need to be developed and evaluated in ways that encourage
local variaton and fexibility. Key consideratons identfed in the study of 28 services included:

i. providing strategies to proactvely identfy cases and onboard eligible patents

ii. providing an indicaton to local services of the level of clinical oversight and sta®Fng needed
iii. supportng local services to work collaboratvely across settngs

iv. providing guidance on the resources needed to implement remote monitoring services.

5. Learning networks and communites of practce may be helpful in supportng local services to
share and receive informaton on how services have adapted the natonal model, what is work-
ing or not working, and to learn from one another. This sharing may facilitate informal feedback
loops into the development and implementaton process.

Evaluatng remote home monitoring services

Efectveness 6. There is a need for beter data collecton processes that operate alongside future services in
order to evaluate impact and cost, not least to help understand which modes of implementa-
ton are most efectve. This includes routne linkable patent-level data on onboarding and use
of remote monitoring in the community and on the use of virtual wards afer hospital discharge.

Service reach 7. Demographic data for those accessing services should be collected, so that service planners/
providers can understand reach and gaps in reach, and develop strategies to address them.

Cost 8. Informaton on staF involved (by band, hours worked), the monitoring mode use (tech-enabled
vs. analogue) and the other resources used should be consistently and carefully collected.

9. Owing to the ad hoc nature of the COVID-19 remote home monitoring wards, informaton on
planned and unused capacites will help to understand actual costs and support future plan-
ning.

10. Linkage of health outcomes with the economic costs would add signifcant knowledge for a
possible cost-efectveness analysis of remote home monitoring services.

Staf and patent experiences

Staf—patent 11. Service planners may be able to consider the use of COVID-19 remote home monitoring

relatonships services (which include human contact) in lieu of establishing relatonships face-to-face. Some
patents had a wish for human contact (for health-related and emotonal support), especially
in the context of safety-nettng. Therefore, services that do not ofer human contact with staf
may not always be appropriate or meet the full range of patent needs. The balance between
remote and face-to-face modes needs to be considered for patents with COVID-19 and other
conditons as appropriate. However, learnings must be viewed within the unique pandemic
context (in which face-to-face contact was minimised and not necessarily desirable). It is not
yet known whether public and staF views on the acceptability and appropriateness of remotely
delivered care will endure beyond the pandemic.

Staf experiences 12. Service planners and local services must ensure that processes are in place to support staf to
deliver services efciently (e.g. making sure there is sufFcient staf capacity to manage demand
for the service, availability of senior clinicians to provide oversight and greater training and
guidance available to staf).

Patent engagement 13. When designing services, service planners need to take into account and address the impact of
treatment burden and the barriers faced by groups of patents who found engagement harder
(e.g. older patents, those from ethnic minorites and patents with existng health problems).
For example, diferent patents may require diferent levels of support, therefore services could
develop/adapt their services to ensure they are providing su¥cient frequency of contact with
patents at diferent level of risk.

14. As many patents required support to engage with these services, consideraton needs to be
given to infecton transmission, the caring burden and those living alone

Co-producton 15. Service planners (natonally and locally) should ensure that intended service users (patents
and carers) and staf are consulted at the design stage of a service, to ensure that services are
appropriate for use. It is not yet known how best to involve patents and staf in co-producton
when developing services rapidly.
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Strengths and limitatons

Strengths

Our evaluaton was a large-scale mixed methods evaluaton which included analysis of natonal data
sets, and primary data collecton from 28 sites that were representatve of a range of regions, levels
of deprivaton, ethnicity, size of populaton, and a range of urban versus rural sites. However, it is
possible that our study may not be representatve of all sites. Using mixed methods (consistng of a
systematc review, qualitatve data collecton and analysis, quanttatve data collecton and analysis
and economic data collecton and analysis), enabled us to explore a range of topics and triangulate
data from multple perspectves and sources. For example, we were able to explore possible reasons
for low patent enrolment demonstrated by the quanttatve natonal data sets within the qualitatve
case-study fndings.

This evaluaton was a rapid evaluaton completed over two tme periods. Our phase 1 study was
completed within one months, and our phase 2 mixed-methods study was completed within one year,
with data collecton taking less than six months. Our rapid approach to this evaluaton meant that
learnings from the evaluaton were able to be used in real tme to inform future service development
and evaluaton (see Project website documentaton — Disseminaton). Additonally, conductng our
evaluaton over two tme periods (coinciding with waves 1 and 2 of the pandemic) enabled us to capture
learnings and constants/changes over tme.

Throughout our evaluaton, a number of actons were taken to ensure robustness of qualitatve fndings
(see Chapter 2).

Our evaluaton team (a multdisciplinary research team) worked collaboratvely with, yet independently
from two other evaluaton teams and key stakeholders from NHSEI and other organisatons. This meant
that evaluaton teams were able to share fndings to evaluate services from multple perspectves, thus
providing fndings with more credibility. Additonally, our evaluaton team worked closely with our PPI
group and the 70@70 cohort throughout the study.

Limitations

Data completeness was a limitaton of the quanttatve and cost elements of this study. The evaluaton
of efectveness for CO@h could only be carried out for CCGs where the onboarding data was believed
to be complete, which was only one quarter of all CCGs. For CVWs, we were able to undertake a
natonal analysis, but we had no knowledge about which patents were referred to a virtual ward, or
even how many. Additonally, cost and resource use data provided by some sites were incomplete.

Our CO@h efectveness study (see Chapter 5) and the cost study (see Chapter 7) used aggregated data
rather than individual patent-level data for key analyses. This meant that patent-level variaton in
outcomes and programme costs could not be examined. However, patent-level data on outcomes were
examined by the other evaluaton teams.*2-%

It was not possible to conduct all aspects of the evaluaton as planned in the protocol. For example, a
cost—utlity analysis was not undertaken, given there was no evidence found of an efect of COVID-19
remote home monitoring services on mortality or downstream hospital utlisaton. Additonally, for the
gualitatve study, we were unable to fully embed ‘think aloud’ interviews within our tech-enabled four
case study sites as this was not feasible in practce.

Compared with patent onboarding data,'* the sample in the patent experience study was under-
representatve of some groups (e.g. older patents, ethnic minorites and most deprived) and over-
representatve of other groups. Additonally, the response rate for the patent and carer survey was fairly
low (17.5%). For patent experience surveys and interviews, partcipants who had declined services
could not be recruited. Additonally, our study would not have included the views of staf or patents
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who were unable or did not want to take part in surveys and interviews. Therefore, our study may not be
representatve of all patent and staf groups and experiences.

These services were rapidly developed to respond to the global pandemic. Additonally, our evaluaton
was rapidly conducted within a pandemic. Therefore, our conclusions may lack generalisability to other
acute conditons, as staf and patent expectatons and attudes may be diferent during a pandemic
(e.g. perhaps staf and patents may be more appreciatve of the service, given the wider context).

Future research

While this evaluaton has contributed to growing evidence on COVID-19 remote home monitoring
services, there are stll some further avenues of future research which would beneft from
being explored.

First, further research, including longitudinal evidence, is needed to explore further the efectveness
and cost-efectveness of COVID-19 remote home monitoring services. However, for this to happen,
high quality complete data need to be collected for the uptake and use of these services that can be
linked to routne data sets.

Second, further research is needed on the most appropriate type of model for remote home monitoring
for diferent groups of patents. For example, further research could compare the efectveness, cost-
efectveness, implementaton and staf/patent experiences of remote home monitoring services which
are supported by staf, versus those which are purely self-monitoring models (patents monitor and
escalate their own care). Additonally, research could explore whether there is an optmum frequency
of contact for patents with varying needs and risks; which models of remote home monitoring services
are most appropriate for which groups of patents; how ‘standard’ models can be adapted to be more
accessible and appropriate for diverse groups; and whether diferent models impact on number of
patents onboarded to these services.

Finally, further research is needed to explore other experiences which may not have been captured
within this evaluaton. For example, sites who were less research actve, groups of staf whose views
may not have been included or were limited in this evaluaton (i.e. ambulance sta¥ and volunteers) and
patents who we were unable to reach in this evaluaton (e.g. those who declined or disengaged from
the service). Additonally, future research needs to explore carers’ perspectves in more detail and any
treatment burden associated with informal care provided as part of these services.

Equality, diversity and inclusion

Participant representation
Within this evaluaton, we aimed to ensure that partcipants were representatve of diferent locatons
within England and diferent backgrounds.

Site characteristics

We recruited 28 sites to our natonal staf and patent surveys and 17 sites for staf and patent
interviews. The 28 sites included services from all regions across England, represented CCGs and trusts,
varied in urban/rural characteristcs, deprivaton scores, ethnicity and size (see Chapter 4 and Report
Supplementary Material 2).

Strategies to improve representation

Within the study we undertook a range of strategies to try and ensure that our study was inclusive.
For example, we ofered a choice of paper or electronic surveys for patents, and atempted to make
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it easy for partcipants to return surveys by providing free post envelopes. We also provided patent
and carer study materials (informaton sheets, surveys) in English, Polish, Bengali, Urdu, Punjabi, French
and Portuguese and ofered translaton services for interviews if needed. While sites ofered potental
partcipants translated materials, uptake of these was low and the research team received no completed
translated surveys. We also aimed to purposively sample using a range of criteria (e.g. age, gender,
ethnicity, onboarding mechanism, type of monitoring and outcome), to ensure that our sample was as
inclusive and representatve as possible. We ofered diferent modes of interview (telephone, MS Teams
or Zoom) and diferent tmes depending on partcipants’ preferences and to ensure accessibility for as
many people as possible. We ofered the opton for a family member to answer on behalf of patents for
both the survey and interview if appropriate.

Further eforts are needed to ensure that studies are as representatve as they can be in future (e.g.
raising awareness of translated materials and opportunites for interpretaton services). There were
limited opportunites in our study to reach out further due to services being gatekeepers to potental
partcipants and the rapid pragmatc tmescales of our study.

Participant characteristics

Our patent and carer surveys and interviews included a range of partcipants of diferent ages, living
circumstances, educatonal qualifcatons, work situatons, disability, and deprivaton score. However,
our patent and carer survey and interview partcipants were mostly white, straight and had English as

a frst language (see Chapter 4 and Report Supplementary Material 2). We also compared our partcipant
demographics with service patent onboarding data,'* and found that our survey and interview

sample was under-representatve of some groups (e.g. older patents and ethnic minorites) and over-
representatve of other groups (e.g. partcipants from white ethnic groups and patents in the least
deprived deciles of the IMD). Additonally, patent and carer response rates for the survey was only 18%.
We were unable to interview or survey anyone who had declined the service or disengaged.

Staf included in our surveys and interviews varied in their role, whether they were redeployed, length of
tme in positon, and the locaton they were based (see Chapter 4 and Report Supplementary Material 2).
Additonally, the staF response rate for the survey was only 39%. We did not collect data relatng to
staF personal demographics (e.g. ethnicity) as we focused on professional characteristcs.

Research topics relating to equality, diversity and inclusion

Our study had a clear focus on inequalites of COVID-19 remote home monitoring services, including
an analysis of disparites relatng to service reach and patent engagement with these services (see
Chapter 10) and an analysis of patent and staF experiences of diferent modes of submission (see
Chapter 11).

Reflections on research team and wider involvement

Research team

The research team consisted of researchers from two rapid evaluaton teams: RSET and BRACE. Overall,
our team included researchers from academic university settngs and think tanks. The research team
was a large, mixed-methods multdisciplinary team from many diferent disciplines (statstcs, sociology,
applied health research, health psychology, health economics and project management) and team
members difered in seniority from professors to postdoctoral researchers and research fellows. The
research team comprised a mix of backgrounds in relaton to gender and ethnicity. Team members who
took maternity/paternity leave during the course of the study were supported to remain engaged with
the study and to ensure their contributons were recognised.

The team held weekly project meetngs and weekly data collecton and analysis meetngs throughout
the project to ensure that all members of the team were well supported. All members of the team
have been involved in all aspects of the project, from concepton, to data collecton and analysis and
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disseminaton of fndings — both writen (papers for publicaton and chapters) and oral (see Contributons
of Authors). All researchers were supported by the principal investgator and senior members of
the team.

Wider involvement

In additon to the research team, our evaluaton also included input from our Clinical Advisory Group
and RSET and BRACE PPI groups, who were actvely involved throughout the project (including
project planning, analysis and disseminaton). Our PPI panel, involved throughout the project, included
six members (representng a range of ages, gender and ethnicity). All our PPI panel members have
experience with engaging with PPI actvity across research and evaluaton prior to their involvement

in this study. Our PPI panel members have experience with a range of long-term conditons and all
have experience of navigatng and/or working within the health-care system. Through online meetngs,
workshops and e-mail, PPl members were involved throughout all stages of the research, including
shaping the research questons, focus and methods, developing data collecton tools for staf and
patents, interpretng fndings, and disseminaton (e.g. all PPl members had the opportunity to comment
on all chapters/papers if they wanted to and based on their interests, prior to their submission).

We atempted to work with services to seek specifc PPl input from patents who had received COVID-
19 remote home monitoring services, in relaton to survey development and topic guide development;
though this proved difFcult to achieve due to rapid tmescales. We also could have developed a specifc
study PPI group, but again this would have been difcult within the urgent rapid tme frame.

Conclusions

To conclude, our evaluaton was unable to provide evidence regarding the efectveness of COVID-19
remote home monitoring services, but this may have been infuenced by incomplete data and lower
patent enrolment to services than expected. However, this evaluaton ofers insight into the cost,
implementaton, staf and patent experience of these services, and lessons learned. There was large
variability in the models implemented in relaton to the design and intensity of monitoring, workforce,
uptake levels and enrolment criteria. Implementaton was infuenced locally by a range of patent,

staf, organisatonal and resource factors. Tech-enabled monitoring was widely used and all sites were
ofered an analogue monitoring opton. Services proactvely used a range of strategies to ensure that
their services were inclusive. Staf and patents generally viewed COVID-19 remote home monitoring
services positvely and felt that they provided reassurance for patents. However, these services

were not without limitatons, with sta¥ and patents identfying some challenges to delivery and
engagement. Findings indicate that for some patents and carers, remote home monitoring services may
be burdensome, partcularly for some groups. Future remote home monitoring services for COVID-19
and other conditons should operate alongside efectve data collecton processes, ensure that staf are
well supported and have capacity to deliver these services and that patents have appropriate support,
ability, and understanding to engage with them.
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Appendix 2 Summary of monitoring approach
and frequency of monitoring calls (based on
sta¥ interviews and clinical lead surveys)

TABLE 25 Summary of monitoring approach and frequency of monitoring calls

Summary of

monitoring
approach

Self-monitoring only

Tech-enabled and
analogue self-
monitoring opton
if tech-enabled not
possible

Tech-enabled and
analogue if tech-
enabled not possible
(non-automated
telephone calls to
submit readings)

Tech-enabled and
analogue if tech-
enabled not possible
(non-automated
telephone calls to
submit readings)

Tech-enabled moni-
toring and analogue
(non-automated
telephone calls to
submit readings) if
tech-enabled not
possible

Analogue-only;
regular telephone
calls from member
of staf to submit
readings

Frequency of calls (for
submission of readings)

No scheduled telephone calls
from members of staf for all
patents (tech-enabled or calls
patent-initated)

Regular contact from member of
staF regardless of whether using
tech-enabled or analogue mode
of submittng readings (welcome
call, courtesy call mid-way and
discharge call). Patents on
analogue opton asked to ring if
any problems with monitoring
(self-monitoring)

Once a day or less (with some
exceptons)®

More than once a day

Regular contact from member of
staf regardless of whether using
tech-enabled or analogue mode
of submittng readings (days 2,
5, 6, 12, 14); telephone calls to
submit readings (for analogue
patents): more than once a day

Varying frequencies (once a day
or less to more than once a day
depending on needs)°

Sites (n)

10

Example

N/A

At site D, three optons of monitoring are ofered:
(1) Analogue opton: patents record using paper
diaries and are advised to record readings three
tmes a day and ring the service if they need help
(self-monitoring)

(2) Tech-enabled opton: text message readings
once a day (encouraged to take readings more than
once a day)

(3) Tech-enabled opton for those with chronic
conditons: submit readings once a day via an app

At site B, three optons of monitoring are ofered:
(1) Tech-enabled opton: patents submit readings
by text 3 tmes a day.

(2) Tech-enabled opton: patents submit readings
by automated calls 3 tmes a day

(3) Analogue opton: patents record readings using
paper diary and patents are called by service once
a day to give their readings

At site Q, two optons of monitoring are ofered:
(1) Analogue opton: patents telephoned three
tmes a day to provide readings (or less if stable or
less contact preferred)

(2) Tech-enabled opton: patents submit readings
via app three tmes a day

At site N, three optons of monitoring are ofered:
(1) Tech-enabled opton: patents are texted to
submit readings two or three tmes day

(2) Tech enabled opton: patents receive auto-
mated calls to submit readings

(3) Analogue opton: patents are phoned three
tmes a day to submit readings

At site R, one opton of monitoring is ofered:
(1) Analogue opton: patents telephoned once
a day to provide readings (or more frequently if
concerns)

At site V, three analogue optons are ofered:

(1) Analogue opton: patents telephoned daily to
provide readings (red category)

(2) Analogue opton: patents telephoned every
other day (amber category)

(3) Analogue opton: patents are telephoned
weekly to provide readings (green category)

contnued
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APPENDIX 2

TABLE 25 Summary of monitoring approach and frequency of monitoring calls (contnued)

Summary of

monitoring Frequency of calls (for

approach submission of readings) Sites (n) Example

Analogue-only; Varying frequencies (once a day 2 At site F, two analogue optons are ofered:
regular telephone or less to more than once a day (1) Analogue opton: patents receive daily, twice
calls from member of depending on needs) daily or on alteratve days depending on patent
staf to submit read- preferences and ability

ings and face-to-face (2) Analogue opton: if patents are struggling with
opton (for monitor- oximeters and readings, are older or have certain
ing) if needed conditons, or are too poorly, patents receive

face-to-face appointments every day

a Based on informaton reported in staf interviews and clinical lead surveys.

b For example, one site (E) called patents on oxygen more than once a day; one site (J) called patents more than once
a day if they were identfed as ‘priority’ patents; sites L and O varied depending on severity (once a day for those
requiring close care to every other day to every seven days); site O ofered a self-monitoring pathway as part of the
diferent levels of monitoring; frequency not known for site Y.

¢ One site phones patents every two days, two sites phone once a day unless concerns (then more frequently), and one
site phones daily/every other day/weekly depending on need; one site did not specify.
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Appendix 3 Patent/carer recommendatons
to improve the service

TABLE 26 Patent/carer recommendatons to improve the service

Category Recommendaton

Patent awareness Need more publicity about the service
Need to know about the service sooner or earlier referral
Need to improve link to NHS Track and Trace
Need natonal standardised approach or automatc referral

Patent enablement Need more informaton provision about the service at referral, about escalaton and about
discharge

Need a dedicated contact number for patents to contact service if needed
Some patents require some face-to-face visits
Need reminders to submit readings
Workforce More contnuity of staf and contnuity of informaton
More contact with doctors desired by some patents
Individual diferences More personalised approach
Flexibility of methods and patent choice
Equipment Provision of thermometers
Support with using technology (oximeter and digital platorms)
Logistcs of service Consider tming of monitoring calls and having a specifc tme slot
Need to receive calls when promised
Need to ensure practcal and efFcient arrangement of oximeter delivery and return
Signpostng Following patents up afer discharge
A point of contact afer discharge to ask questons to
Signpostng to places that can support them while on the service

Community drives to ease concerns over hospitals
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Appendix 4 Local service adaptatons
to increase reach and facilitate patent
engagement

TABLE 27 Local service adaptatons to increase reach and facilitate patent engagement

Adaptatons to service

Adaptatons to increase inclusivity/reach

Broadening the
service entry
criteria

Actve case
fnding

Design of refer-
ral pathways

Monitoring
service uptake
by diferent
at-risk groups

Using broader entry criteria than that specifed in the na-
tonal guidance to meet the needs of local populaton, for
example, including ethnic minority groups, pregnant women,
and people with learning disabilites

In partcular, many services used an age criterion lower than
65 years (some adoptng a 50+ years cut-of, while others
using 18+ years)

This broadening of criteria was also refected in the natonal
SOP — amendments were made to allow for clinical judge-
ment regarding assessment of entry criteria and under 65s
were permited if clinically vulnerable

Proactvely identfying and contactng patents with a posi-
tve COVID-19 test (rather than relying on referrals)

Some services were able to do this from set-up, other
services introduced this later on (e.g. due to delays between
NHS Test and Trace linking positve cases to CCGs), while
some services did not have the capacity to do this

Proactvely targetng certain groups, for example, establish-
ing a priority list to for those patents considered to be hard
to reach, can address inequalites in those able to ask for or
access services

Working with primary and/or secondary services to encour-
age appropriate referrals and improve fow of referrals
Settng up additonal referral pathways (e.g. from emergency
departments, NHS 111, the ambulance service, out-of-hours
services and care homes to increase referrals)

Other, less frequent referral pathways were established in-
cluding maternity wards, those for young carers, secure units
and sheltered and supported accommodaton

CO@h services supportng, engaging and training health pro-
fessionals based in primary care services to increase referrals

Regularly reviewing data on service uptake to check the
representaton of diferent at-risk groups compared to local
populaton data

Patent group (to beneft from
adaptaton)

At-risk or vulnerable groups
prioritsed by services, for example,
patents with a learning disability,
severe mental illness, ethnic minor-
ity groups, and pregnant women

Hard-to-reach patents (i.e. those
less likely to seek help from their
GP), could include those with
limited digital, numerical or writen
literacy, frail or elderly patents, or
patents with high levels of anxiety

Referral pathways can target
specifc patent groups (e.g. carers,
people living in sheltered or
supported accommodaton, people
residing in secure units)

At-risk or vulnerable groups
prioritsed by services

contnued
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APPENDIX 4

TABLE 27 Local service adaptatons to increase reach and facilitate patent engagement (contnued)

Adaptatons to service

Adaptatons to increase patent engagement

Providing -
additonal
support for
patents beyond
monitoring pro-
tocol or natonal
guidance

Collaboratng
with other
teams or
specialist -
services

Delivery of
oximeters

Adaptng patent
informaton

Translaton
services

Connectng patents with other social support (and related
services) in the local area

Providing more contact tme to anxious, lonely or vulnerable
patents or those living alone

Ofering additonal digital/technology-related training or sup-
port to patents less confdent or able using technology

Locally providing additonal support to help engagement
with the service (e.g. to help with actvites such as using the
oximeter, recording and submitng readings)

Providing wellbeing calls or welfare checks for vulnerable
patents (i.e. telephone or face-to-face)

Working with other clinical teams or specialist services (e.g.
learning disability teams or mental health services, respiratory
or cardiac specialists and physiotherapists)

Creatng special/integrated pathways to beter support
patents with partcular needs (includes liaising with primary
care services)

Local variaton in collaboraton between the remote home
monitoring service and other clinical services — patents in
some areas had more seamless access to services, for exam-
ple, to support existng health conditons or post-COVID-19
recovery

Making arrangements for oximeters to be delivered to pa-
tents, where collecton by a family member, friend or carer
was not possible, for example, using volunteers or the fre
service

Providing the opton for oximeters to be collected by patent
(or friend/relatve/carer) to ensure fastest possible access to
equipment

If patents are advised to use their own oximeter, safety net-
tng informaton on how to use it stll required

Providing informaton in diferent formats such as braille

or large print, easy-read documents, audio descriptons for
patents

Some amendments were made locally, however at a natonal
level NHSE provided an easy read version of how to use the
oximeter, a range of other resources and formats

Providing a link to online video demonstratng how to use the
oximeter

Providing informaton by post if no digital access

Liaising with family, friends or carers to support patents in
understanding the informaton, or, if patents did not have
support available to them, ofering home visits

Recognising the importance of when patent informaton is
given and to whom (i.e. patent and carers). To help patents
and carers understand (as best as possible) what the service
entails and what is expected of them

Locally amending patent informaton and supportng guid-
ance for patents whom English was not their frst language,
such as translatng documents into other languages

Vulnerable or partcularly unwell
patents may need more assistance,
for example, patents living alone/
socially isolated, patents who

are carers, patents that are very
anxious or patents at risk of being
digitally excluded

Patents requiring additonal sup-
port such as those with a learning
disability or severe mental illness,
or patents with long COVID-19

or specifc health needs (e.g.
pre-existng or associated with their
COVID-19 diagnosis).

Partcular value for patents living
alone, without a support network,
or where several family members

isolatng at the same tme

Patents with a visual impairment,
learning disability, cognitve or
hearing impairment or difculty
communicatng, and patents
without digital access

Patents for whom English was not
their frst language
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