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Background. Since the onset of the COVID-19 pandemic, healthcare resources have been repurposed to focus on COVID-19. Resource
reallocation and restrictions to movement that affected general access to care may have inadvertently resulted in undue disruptions in the
continuum of care for patients requiring non-COVID-19 healthcare services.

Objectives. To describe the change in pattern of health service use in the South African (SA) private sector.

Methods. We conducted a retrospective study of a nationwide cohort of privately insured individuals. An analysis of claims data was
performed for non-COVID-19 related healthcare services provided from April 2020 to December 2020 (year 1 of COVID-19) and
April 2021 to December 2021 (year 2 of COVID-19) relative to the same period in 2019 prior to the COVID-19 pandemic in SA. Over and
above plotting the monthly trends, we tested for statistical significance of the changes using a Wilcoxon test given the non-normality of all
the outcomes.

Results. Between April and December 2020, relative to the same period in 2021, and also relative to the same period in 2019, we found a
31.9% (p<0.01) and a 16.6% (p<0.01) reduction in emergency room visits, respectively; a 35.9% (p<0.01) and 20.5% (p<0.01) reduction in
medical hospital admissions; a 27.4% (p=0.01) and 13.0% (p=0.03) reduction in surgical hospital admissions; a 14.5% (p<0.01) and 4.1%
(p=0.16) reduction in face-to-face general practitioner consultations for chronic members; a 24.9% (p=0.06) and 5.2% (p=0.54) reduction in
mammography for female members; a 23.4% (p=0.03) and 10.8% (p=0.09) reduction in Pap smear screenings for female members; a 16.5%
(p=0.08) and 12.1% (p=0.27) reduction in colorectal cancer registrations and an 18.2% (p=0.08) and 8.9% (p=0.07) decrease in all oncology
diagnoses. Uptake of telehealth services throughout the healthcare delivery system increased by 5 708% in 2020 compared with 2019, and
36.1% for 2021 compared with 2020.

Conclusion. A significant reduction in emergency room visits, hospital admissions and utilisation of primary care services was observed
since the start of the pandemic. Further research is required to understand if there are long-term consequences of delayed care. An increase
in the use of digital consultations was observed. Research on their acceptability and effectiveness may open new modalities of care, which
may have cost- and time-saving benefits.
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COVID-19 infections were first reported on 31 December 2019 by
the World Health Organization, and the disease was declared a global
pandemic on 11 March 2020."

As at 31 December 2021, over 280 million people globally were
confirmed to have contracted the infection, with over 5.5 million
deaths reported.”’ South Africa (SA) reported its first COVID-19
case on 5 March 2020, and as at 31 December 2021, over 3.5 million
people had been confirmed COVID-19 positive and over 91 000 deaths
recorded.®

Countries across the globe implemented strategies to slow the spread
of the infection, including the enforcement of varying degrees of
lockdowns (stay-at-home orders, movement restrictions and curfews),
and only allowing essential services to continue. Delivery of healthcare
services was among the essential services allowed to operate even
during the strictest lockdowns."!

Healthcare systems re-organised. Elective (planned) surgeries,
considered less urgent, were paused to create the needed capacity in the

healthcare delivery system for the management of COVID-19 cases,
particularly during the peaks of the repeated waves of the pandemic.
In-hospital patient admissions reduction was significant, and extended
universally across geographic regions.*)

Fear of exposure to infection when accessing care at healthcare
facilities resulted in patients avoiding healthcare providers. This fear
was reported to be as high as 37% in the SA National Income Dynamics
Study (NIDS) - Coronavirus Rapid Mobile Survey (CRAM).!""!

This paper describes the impact of the COVID-19 pandemic on
non-COVID-19-related healthcare services utilisation for an adult
population, as observed in the Discovery Health Medical Scheme
(DHMS) data. DHMS is the largest open medical plan in SA, covering
approximately 2.8 million beneficiaries.

DHMS members diagnosed with chronic conditions may register on
the Chronic Illness Benefit (CIB), while those who are diagnosed with
cancer may enrol on the oncology programme. Registration for CIB is
initiated by the member and their treating clinicians, and must meet
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the scheme’s defined set of clinical entry criteria. The list of chronic
conditions that form part of the CIB includes those that appear on
the Council for Medical Schemes’ Chronic Disease List (CDL).!'"]
Disease management benefits for chronic diseases and oncology
provide members with access to specific procedures, pathology
and radiology services, medication and health professional
consultations.!"? DHMS cancer-screening benefits include those for
breast, cervical and colorectal cancers. These screening benefits are
made available to eligible members, typically defined by age groups.

Service providers that deliver care to members registered on these
programmes submit medical claims that allow the scheme to pay for
the services rendered. DHMS is administered by Discovery Health,
which has consented to access to demographic, claims and disease
registration data, and is able to triangulate between different data
categories to derive meaningful insights.

Similarly, when members are admitted to hospital, all claims
pertaining to clinical services rendered are submitted to Discovery
Health for payment. These include ward and theatre fees, medications,
pathology and radiology, and relevant health professional fees.

Research objectives and methods

Study design

This is a retrospective descriptive study with statistical validation from
a Wilcoxon test for significance, in which claims data for all adult
DHMS members were analysed to evaluate and quantify the impact of
the COVID-19 pandemic on the utilisation of non-COVID-19-related
private healthcare services in SA. Ethics approval was not required as
consent to use anonymised aggregated claims and administrative data
for research purposes is obtained from all scheme members as part of
the scheme membership process.!"

Study objectives

To describe the pattern of utilisation of non-COVID-19-related
services in three categories, namely, hospital utilisation (as measured
by emergency room (ER) visits and general hospital admissions for
medical and surgical purposes separately), primary care utilisation
(as measured by out-of-hospital general practitioner (GP) visits for
the DHMS scheme population who are registered as patients receiving
care for chronic conditions and uptake of virtual consultations) and
the trends in uptake of preventive screening (specifically focusing on
oncology screenings and subsequent oncology registrations).

Setting

This study was conducted using anonymised DHMS members data,
which includes demographic and claims information, as well as data
pertaining to those registered for chronic illness benefits, and the
oncology programmes.

Study cohort
The study includes all adult members on DHMS at any point between
1 January 2019 and 31 December 2021.

Study definitions
Members who were identified in the data as having chronic conditions
were those registered on the CIB.

ER visits were identified through claims and billing information. ER
doctors bill a combination of a consultation code and an emergency
code that distinguishes a typical out-of-hospital GP visit from an ER
visit. Furthermore, there are additional tariff codes that relate directly
to ERs, e.g. hospital facility fees, ward stock or pharmacy codes that
are solely billed by emergency departments. A visit to the emergency

department is defined as a unique patient-doctor interaction on a
particular service date.

The definition of a facility admission included admissions to private
hospitals, day clinics, rehabilitation centres and psychiatric hospitals.

Case mix is defined as a measure of the average severity of hospital
admissions, considering both the mix of admissions (e.g. a heart
transplant v. a pneumonia admission) and the complexity of the
admission (e.g. a pneumonia admission for a patient with HIV v. a
pneumonia patient without HIV). Case mix indices are lower for people
with fewer concomitant health problems and for people with admissions
that require less complicated care.

Preventive screening tests for cancer include mammograms and
Pap smears.

Colorectal cancer registrations are recorded as the number of
diagnosed colorectal cases enrolled on the oncology programme.

Statistical analysis
All statistical analyses were performed in R v4.1.2 (R Foundation for
Statistical Computing, Austria).

We present trends in utilisation comparing the time periods: hospital
utilisation (as measured by ER visits and general hospital admissions
for medical and surgical purposes separately), primary care utilisation
(out-of-hospital GP visits for a population registered for chronic care and
uptake of virtual consultations) and the trends in uptake of preventive
screening (specifically focusing on oncology screening and subsequent
oncology registration). We compare utilisation for the months of
April - December 2020 (year 1 of COVID-19) relative to April - December
2019 (pre-COVID-19), and April - December 2021 (year 2 of COVID-19)
relative to April - December 2019 (pre-COVID-19) and test for statistically
significant differences using the Wilcoxon signed-rank test, after the
Shapiro-Wilk test indicated that non-parametric analytical approaches
were appropriate. The level of significance was set at p<0.05.

Analysis of hospital admissions considered both the level of acuity
of hospital admissions over the duration of the pandemic, and changes
in admissions to hospital facilities. The split of admissions by medical
v. surgical is also described.

Results
Key demographics are shown in Table 1.

The number of adult members decreased from 2.073 million in
2019 to 2.070 million in 2021. There are more women (53.3%) than
men in the scheme, and the percentage of members registered with
a chronic illness increased from 33.8% in 2019 to 36.7% in 2021. The
demographic profile in terms of age and sex of members remained
relatively stable over the period, with the average age increasing from
44.3in 2019 to 45.1 in 2021.

Emergency room visits

Visits to the ER are generally an indication of immediate care sought to
relieve an acute condition or to manage a clinical emergency. DHMS
data (Fig. 1) revealed a 31.9% (p<0.01) reduction in ER volumes for
April - December 2020 when compared with April - December 2019,
and a reduction of 16.6% (p<0.01) in ER volumes for April - December
2021 when compared with April - December 2019. The greatest drop
was observed during the strictest lockdown level in April 2020. The
reduction in ER visits, relative to 2019 (pre-pandemic levels), was
sustained until the third wave in July - August 2021.

Hospital admissions
Total hospital admissions decreased during the pandemic, with
the deepest drop of 62% observed during the month of April 2020,
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Table 1. Descriptive analytics of included lives in analysis waves. GPs accounted for the highest

2019 2020 2021 number of the virtual consults, followed by
Characteristics (January - December) (January - December) (January - December) radiotherapists and general physicians.
Total lives, n 2073 402 2 060 358 2070 198

Oncology registrations and
screening

Gender, n (%)

Female 1100 748 (53.1) 1096 899 (53.2) 1103 436 (53.3)
Male 972 654 (46.9) 963 459 (46.8) 966 763 (46.7) A non-statistically significant 18.2% (p=0.08)
Age group, 1 (%) decline in registrations for all cancer care was
18-19 60 070 (2.9) 59 474 (2.9) 60 029 (2.9) observed,~from around 730 .reglstratlons per
20 - 24 136 384 (6.6) 132715 (6.4) 131 965 (6.4) month prior to the pandemic to around 600
per month between April and December
25-29 207 888 (10) 195 076 (9.5) 185 843 (9) . . .
2020. The steepest decline in registrations
30 - 34 254 474 (12.3) 244 790 (11.9) 240 108 (11.6) was seen in the month of April, with only 374
35-39 256 314 (124) 255975 (124) 257159 (124) new registrations recorded. This is illustrated
40 - 44 225311 (10.9) 221229 (10.7) 222 429 (10.7) in Fig. 7. The rate of registrations increased in
R 206 295 (9.9) 206 196 (10) 207 943 (10) early 2021 after the second wave of infections,
S=sE 166 950 (8.1) 169 853 (8.2) 175762 (8.5) but declined once again at the onset of the
55-59 149 840 (7.2) 149014 (7.2) 149273 (7.2) third wave and remained low when compared
60 - 64 126 192 (6.1) 129 284 (6.3) 132 051 (6.4) with previous years.
65 - 69 100 846 (4.9) 103 487 (5) 106 204 (5.1) The observed decrease in oncology
70 - 74 81 350 (3.9) 84 682 (4.1) 86 898 (4.2) registrations in 2020 occurred in a period
75-79 53160 (2.6) 56 381 (2.7) 59 249 (2.9) where the data indicate a reduction in the
80 - 84 29 826 (1.4) 32 426 (1.6) 34 378 (1.7) number of some of the cancer-screening events
>85 18 500 (0.9) 19 776 (1) 20909 (1) recorded during this time. Mammography
Chronic indicator, screenings per 1 000 female lives decreased by
n (%) 24.9% (p=0.06) between April and December
Yes 700 520 (33.8) 727 957 (35.3) 759 710 (36.7) 2020, with partial recovery in 2021 to 5.2%
No 1372 881 (66.2) 1332 401 (64.7) 1310 488 (63.3) (p=0.54) lower than pre-COVID-19 levels

compared with April 2019, which coincides
with the strictest lockdown level. Admission
rates (include for both COVID-19 and
non-COVID-19) increased after lockdown
restrictions eased; however, they remained
low relative to pre-COVID-19 levels in 2019.
As of April - December 2021, admission
rates were 18.2% lower when compared with
the same period in 2019.

Fig. 2 shows a reduction in hospital
admissions in 2020 for both medical and
surgical admissions, with a 72.3% reduction
in surgical admission rate and a 58.2%
reduction in medical admission rate during
the strictest lockdown level in April 2020.
COVID-19 admissions were at 0.5% of
the total admissions during this time.
Fig. 3 depicts an increase in COVID-19-
related admissions as a proportion of total
admissions at the peaks of the COVID-19
infections, recorded at 11.3% in July 2020
and 17.8% in January 2021, with the highest
proportion of 20.9% recorded in July 2021.

Medical and surgical admissions during
April - December 2020 were 35.9% (p<0.01)
and 27.4% (p<0.01) lower, respectively,
compared with the same period in 2019,
whereas medical and surgical admissions
during April - December 2021 were
20.5% (p=0.01) and 13.0% (p=0.03) lower,
respectively, compared with the same

period in 2019.

The case mix for all hospital admissions
(which includes COVID-19 and non-
COVID-19 admissions), as shown in Fig. 4,
increased significantly since the start of the
pandemic, indicating that sicker COVID-19
and non-COVID-19 patients were being
admitted. The average case mix of 1.32 for
April - December 2020 was 12.6% (p<0.01)
higher than the corresponding period in 2019,
and this elevated case mix level has persisted
into 2021, with an even bigger differential of
13.5% (p<0.01).

Doctor visits out of hospital

A 14.5% (p<0.01) reduction in GP consults
per 1 000 chronic lives was observed from
April to December 2020, as illustrated in
Fig. 5. Consultations increased again in
2021, and rates are almost back in line
with pre-pandemic trends, with utilisation
at only 4.3% (p=0.16) lower for 2021
April - December than the corresponding
2019 levels. The reduction in consultations
also extended to specialists including
gynaecologists and psychiatrists.

Fig. 6 shows the virtual consultation
utilisation trend pre-COVID-19 compared
with during the pandemic. The highest
utilisation rates coincided with the surge in
infections during the various COVID-19
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(Fig. 8). A 234% (p = 0.03) decrease in
Pap smear visits per 1 000 female lives was
observed from April to December 2020
relative to the same period in 2019 (Fig. 9).
This trend persisted into 2021, with a 10.8%
(p=0.09) reduction in visits compared with
2019. Fig. 10 depicts a 16.5% (p=0.08) and
12.1% (p=0.27) reduction in colorectal cancer
registrations during this period.

Discussion

Various local and global publications have
reported on the impact of the pandemic
on healthcare utilisation. Publications that
include SA data have reported on the impact
of the pandemic on surgical admissions, all-
cause admissions and primary care services,
limiting the reporting to 2020 public sector
data, mainly focusing on the first wave
of COVID-19 in SA.5*424 The present
article offers a broader view of the data and
incorporates the impact on both in- and
out-of-hospital care and on primary care
services from April 2020 to December 2021,
covering three COVID-19 waves of infection
(ancestral, beta and delta). It is also the first
article to report on private sector utilisation
trends during the pandemic.

Due to differing healthcare demands and
access between public and private sectors in
SA, it is important to report on the impact
observed in the private sector during this
period.
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Fig. 1. Emergency room (ER) visits for adult Discovery Health Medical Scheme members (2019 - 2021).
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Fig. 2. Medical and surgical admission rate change, relative to 2019.

During the study period, certain high-volume hospitals closed due
to infections, and movement was strictly regulated, both of which
could have contributed to the observed reduction in ER visits. Given
that ER visits often generate hospital admissions, a reduction in
overall ER visits corresponds with the reduction in overall hospital
admissions. We have not investigated whether this was mainly owing
to a decrease in trauma admissions, but globally, there was a very
significant decrease in motor vehicle accidents during the COVID-19
pandemic.

The overall admission rates in 2020 and 2021 were down compared
with 2019. Nonetheless, ~80% of admissions were for non-COVID-19
care, and these were recorded during the highest peak of COVID-19
infections, indicating that some degree of care was still available. The
patterns of medical and surgical admissions were roughly similar, but
during the pandemic the case mix index was higher, reflecting the
degree to which people admitted for COVID-19 and non-COVID-19

illnesses had concomitant chronic disease or severe illness. This
implies that hospitalisation was appropriately apportioned for people
who are less healthy. The impact was most felt during the first wave of
COVID-19 in SA when the lockdown was at it strictest and non-urgent
and elective care was curtailed. Hospitalisations did increase after
that, but not to the same level as the pre-COVID-19 period. Hospital
groups started to reopen their theatre facilities to a select list of elective
procedures in May 2020, which explains the quicker recovery of
surgical admissions relative to medical admissions. There may be risks
associated with this delayed care, such as non-urgent care becoming
urgent or complicated,"* and this warrants ongoing research.

The reduction in hospital admissions could have some positive
implications for the private sector, a predominantly fee-for-service
environment where it is generally accepted that wasteful care
(too much service or the wrong kind of services) is prevalent.?
Inappropriate care also relates to minor conditions that are often
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Fig. 8. Mammography cancer screenings for adult Discovery Health Medical Scheme female members (2019 - 2021).
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Fig. 9. Cervical cancer screenings for adult Discovery Health Medical Scheme female members (2019 - 2021).
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Fig. 10. Colorectal cancer registrations for adult Discovery Health Medical Scheme members (2019 - 2021).

self-limiting but are managed at higher acuity settings at higher
costs than are clinically required. It is widely accepted that acute
delivery capacity in certain regions outstrips demand, for example,
general hospitals built in areas where the need is not present.
Patients who would traditionally have been admitted to hospital for
these low-acuity conditions are vulnerable to exposure to harmful
hospital-acquired pathogens, thereby worsening clinical outcomes.
Therefore, rationing access for low-acuity conditions, as observed
during the pandemic, may have a positive effect by resetting
utilisation to more appropriate levels, thereby eliminating waste
and enabling constrained resources to be used more appropriately.

A SA publication by Pillay et al.'¥! that reported on the impact of
COVID-19 on routine primary healthcare services between March
2020 and December 2020 focused on primary healthcare visits, family
planning, maternal and child care, HIV and TB testing, and did not
report on in-hospital utilisation trends.

Primary care visits to GPs were significantly reduced during the
pandemic, especially during the period of April - December 2020,
similar to what was observed in primary healthcare facilities in the
public sector. This is a concerning trend as it may indicate deferred
care, which may result in complicated disease presentations later on.
However, the opportunity exists to reset the primary care base to
meet individual patient needs, to co-ordinate care across the entire
primary care field, and to involve the patient in decision-making.

Oncology services
Pillay et al."¥ did not report on the impact of the pandemic on
oncology screening services for patients accessing care in the public
sector.

For the most prevalent cancers in this population (breast, cervical
and colorectal), screening benefits are widely available for privately
insured patients."!! A drop in screening claims at the start of the
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pandemic for cervical and breast cancers and a reduction in colorectal
cancer registrations have been observed. In 2021, however, there
appears to have been an improvement approaching pre-pandemic
levels for cervical and breast cancer screening. While the drop shows
no statistical significance for breast cancer screening, this concerning
trend has been reported in other countries such as the UK, where
their recorded pre-COVID-19 screening rates were previously at
>70% uptake for eligible population groups.”!

In the SA private sector, results from the Health Quality Assessment
(HQA) show that the screening rates were significantly low, at just
>40% for cervical cancer and <30% for breast cancer in the pre-
COVID-19 period.*! The decrease in screening is therefore coming
off an already low base. A non-statistically significant reduction in
colorectal cancer registrations was observed during this time, which
may indicate a reduction in screenings during this period.

Colorectal cancer has the least mature screening programme, as it
was only introduced in 2019 for DHMS members.

The long-term impact of this is not clear but should be monitored.
Of concern is the drop in the number of people who registered for
oncology benefits overall. If this reflects undiagnosed cancer that
manifests in later-stage disease at diagnosis, it will have a negative
impact on health outcomes.!®?°?>?!l Late-stage breast cancer at time
of diagnosis is associated with poorer 5-year survival rates, at 28%,
compared with 100% for women with localised tumours.*»2! For
cervical cancer, the 5-year survival rate for women diagnosed at an
advanced stage is 17%, compared with 92% if diagnosed when the
cancer has not spread.” Colorectal cancer, if diagnosed at an early
stage before it has spread, has a 5-year relative survival rate of ~91%.
When the cancer has spread outside of the colon or rectum, survival
rates are much lower, at 14%.1**! Our data suggest that protecting
preventive oncology services during a pandemic is advisable. It is
likely that this is true for treatment and palliation, but we have not
investigated our data for these impacts yet.

Study limitations

The data are mainly descriptive and generated from medical
insurance claims data, implying some selection bias based on
affordability, and they may not be generalisable to the broader SA
population. It is possible in our analysis that some people with a
chronic disease may have been allocated to the wrong category, and
that some people who have chronic conditions may not have been
registered on the CIB.

Conclusion

A significant reduction in ER visits, hospital admissions and the
utilisation of primary care services has been observed since the start
of the COVID-19 pandemic. This may have long-term detrimental
effects on clinical outcomes. Even in pandemic situations it seems
reasonable to recommend that preventive care and screening for cancer
be sustained.

These findings raise important questions for future research, which
DHMS data would allow us to answer. These include the impact of
delayed surgery on health outcomes: does delay in this instance lead
to worse outcomes?

Has the health status of people registered on chronic care deteriorated
or stayed the same? This will allow us to assess the degree to which
patients receive enough guidance from their providers to self-manage.
It may also allow some decisions to be made about how often a health
worker visit is required, or perhaps indicate markers of high-risk
patients.

It is essential to understand the consequences of delayed cancer
diagnosis, and further data analysis to try to answer this question is

important. Knowing an answer to this would allow better planning
for future epidemics, for example, ensuring safe access to oncology
services. This also raises the question of introducing self-sampling
for cervical cancer screening, which has been shown to be effective
and may yield savings for members if self-sampling is effective and
the health outcomes are the same.

The importance of this article lies not only in presenting the
findings themselves, but also in making clear the kind of future
research required to improve health outcomes and efficiency and
effectiveness in healthcare provision.

The pandemic has presented both opportunities and challenges in
the delivery of non-COVID-19 healthcare services. This means that
as stakeholders in the healthcare system, we should look at ways of
leveraging these opportunities while also finding innovative ways of
addressing the challenges.

Important opportunities that the pandemic has presented are the
following:

Scaling digital health: global and local trends already show increased
uptake of digital health during this pandemic period, creating an
opportunity to firmly embed these trends in the healthcare system.

The burden of change management, a significant hindrance to
digital adoption prior to the pandemic, was eased dramatically
during the pandemic, when the urgent need to re-engineer practices
outweighed the pressure to preserve traditional models of delivering
care services. Providers therefore will emerge from the pandemic
familiar with the operationalisation and value of digital innovations.
There is a need to recognise this opportunity to strengthen digital
adoption and address variances in access to digital health, including
age, geography and socioeconomic status.

Digital tools need to take into consideration patient and doctor
preferences, and must be tailored to improve both the patient and
provider care experience.

It is important to establish a regulatory framework that enables access
to these tools but still safeguards patient confidentiality and safety.

Private funders must ensure that sustainable funding models are
designed and implemented to enable rapid scaling of these tools.

Reporting on the impact of digital tools on clinical outcomes is
critical for continued improvement in care delivery.

Shifting care from hospital to outpatient settings, including the
home environment: this includes a move towards a higher utilisation
of day-care facilities and doctor’s rooms for elective and non-complex
procedures and the management of low-acuity medical admissions
in the out-of-hospital setting. This will significantly drive down
healthcare costs relating to in-hospital care. It is likely that care at home
will continue to grow, resulting in a shift to home admissions as remote
monitoring technologies advance and patients grow accustomed to the
convenience of care at home.>3

Providers and patients must continue to see value in this shift for it
to be sustained at scale.

Raising awareness of available oncology screening programmes to
improve uptake: this requires active commitment from primary care
clinicians in driving uptake.

Patient education highlighting the benefits of screening is
critical.

Optimisation of available patient and provider incentives needs to
be further explored.

Easy access to screening, through mobile screening units, routine
screening invitations or seamless booking systems, should be
investigated.
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The challenges the pandemic has presented include:
Deferred care: this may result in more complex clinical presentations
that will be associated with higher morbidity and mortality and higher
healthcare costs. Longitudinal research needs to be conducted to assess
whether deferred care resulted in poorer outcomes. If so, offering
virtual care and homecare services and prioritisation of screening
and diagnostic services for oncology and other chronic illnesses is
warranted.
Research to assess the impact of delayed care is urgently required.
COVID-19 vaccinations and effective therapeutics provide hope for
a return to a new era where the focus can be on reversing the negative
impact of the pandemic while entrenching positive healthcare shifts.
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