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Introduction
The COVID-19 epidemic has adversely affected socio-economic 
dynamics and health systems globally. The high speed of both 
international transmissions and the sudden increase in numbers 
of new diagnosis startled and rapidly overwhelmed public and 
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Abstract
The advent of the COVID-19 epidemic has adversely affected health systems 
globally. Most of the health systems are overwhelmed due to the unprecedented 
spread of the virus. Previous outbreaks have had persistent mental health effects, 
the 2003 Severe Acute Respiratory Syndrome (SARS) pandemic, significantly 
elevated rates of psychiatric disorders and psychological distress such as Bipolar 
mood disorder (BMD). The objective of this study was to assess patients of restricted 
schemes that have confirmed positive for COVID-19 and diagnosed with BMD. This 
study followed a descriptive cross-section analysis of restricted schemes claims 
information COVID-19. The review period was a service date between May-August 
2020. Patients included were those diagnosed with BMD and had a laboratory 
confirmation (RT – PCR assay) hospitalisation. The analysis covered a total of 89 
restricted medical scheme patients diagnosed with BMD who were admitted for 
suspected COVID-19 infection. The median age of patients admitted to the hospital 
was 48 (IQR 39-54). The median number of inpatient days was seven (IQR 4-11) 
and six (IQR 3-12), for the confirmed COVID-19 diagnosis and other non-COVID 
diagnoses, respectively. The median risk-benefit paid for the confirmed diagnosis 
per event was R26 704: (IQR R12 165-R46 232). The median number of inpatient 
days for confirmed COVID-19 diagnosis in the general ward was three (IQR 2-9), 
slightly lower than for those who were admitted for other reasons, with a median 
of 5.5 (IQR 2-11) days. There were significantly fewer patients admitted to high 
care and ICU in both categories. Non-COVID-19 reasons for admission included 
physical therapy as the second most prevalent primary admission diagnosis, while 
others were BMD-related diagnoses such as bipolar affective disorder, or current, 
mixed and severe depression, without psychotic symptoms. The study revealed 
evidence that patients of medical schemes are experiencing co-payments on 
health services that should receive PMB level of care and should be covered in 
full as per the regulations. Psychiatric disorders and psychological distress such as 
BMD are key to a multidisciplinary approach to dealing with COVID-19.
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private health services in South Africa (SA) [1]. Most health systems 
worldwide are overwhelmed because of the unprecedented 
spread of the virus. There are already signs of health systems 
collapse in some of the developed countries. Previous outbreaks 
have had persistent mental health effects, the 2003 Severe Acute 
Respiratory Syndrome (SARS) pandemic, significantly elevated 
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rates of psychiatric disorders and psychological distress [2,3].

There is comprehensive literature that depicts the relationship 
between Bipolar Mood Disorder (BMD) risk factors and SARS-
CoV-2. Other studies have implicated Coronavirus infection 
with major depression and bipolar disorder [4,5]. Karrour 
and colleagues argued that risk factors for serious COVID-19 
complications are also common in BMD patients [6]. According 
to Stefana and colleagues, treatment options for SARS-CoV-2 
for patients with bipolar disorder have a likelihood of worsening 
mood symptoms causing instability [7]. However, Barber and 
colleagues found no evidence of an increased risk of contracting 
SARS-CoV-2 in patients with BMD [8,9]. Numerous studies have 
examined the effect of gender differences on patients with bipolar 
disorder [10-12]. The prevalence of BMD in the medical scheme 
has increased by more than ten in the past 9 years in medical 
schemes [13]. Chronic conditions such as Bipolar Mood Disorder 
(BMD) is Prescribed Minimum Benefits (PMB) which are a set 
of defined benefits to ensure that all medical scheme1members 
have access to certain minimum health services, regardless of the 
benefit option they have selected [14,15].

Objectives
The objective of this study was to assess BMD patients of a 
restricted scheme2 that were admitted for a COVID-19 related 
diagnosed.

Study Design
This study followed a descriptive cross-section analysis of 
restricted schemes claims information COVID-19. The review 
period was a service date between May-August 2020 patients 
included were those with laboratory confirmation (RT – PCR 
assay) of infection with the COVID-19. Primary ICD-10 admission 
diagnosis was used to identify and classify the condition into 
four groups. The first two groups were COVID-19 confirmed and 
suspected diagnosis as follows:

• A laboratory-confirmed (RT – PCR assay) COVID-19 was 
used to identify the COVID-19 case as per the World Health 
(WHO) guidelines and definition. Inclusion criteria for 
COVID-19 admissions were patients that had a laboratory-
confirmed (RT – PCR assay) COVID-19. The World Health 
Organization (WHO) defines ICD-10 codes ‘U07.1’ and 
‘U07.2’ as follows [16,17]:

• An emergency ICD-10 code of ‘U07.1 COVID-19, virus 
identified’ is assigned to a diagnosis of COVID-19 confirmed 
by laboratory testing.

• An emergency ICD-10 code of ‘U07.2 COVID-19, virus 
not identified’ is assigned to a clinical or epidemiological 
diagnosis of COVID-19 where laboratory confirmation is 
inconclusive or not available.

• Both U07.1 and U07.2 may be used for mortality coding 
(cause of death).

1A medical scheme helps you to pay for your healthcare needs, such as nursing, surgery, dental 
work, medicine and hospital accommodation. You pay monthly contributions in order to 
have medical cover.
2Restricted or closed medical schemes are typically much smaller in membership numbers 
than open schemes.

Patients who had a hospital admissions diagnosis linked to BMD 
diagnosis as depicted in Table 1 below:

Results
Demographic characteristics
The analysis covered a total of 89 restricted scheme patients 
diagnosed with BMD with a median age of 48 (IQR 39-54) 
years who were admitted to the hospital for COVID-19 related 
diagnosis or other types of diagnosis. The remaining 73% (n=65) 
were admitted for other reasons not related to COVID-19. (Table 
2) depicts the different demographic characteristics of COVID-
19-confirmed diagnosis and other types of diagnosis, stratified 
by gender and age bands. Females made up 79% (n = 70), many 
study participants. 

83% (n = 20) of all confirmed COVID-19 diagnosis were females, 
while 77% (n = 50) of non-COVID-19 diagnosis were females. 
Among COVID-19 confirmed-patients, 12% were aged 55 years or 
older, compared to 31% of non-COVID-19 patients.

Utilisation of services
The median number of inpatient days for confirmed COVID-19 
diagnosis in general wards was three (IQR 2-9 days); slightly lower 
than for those admitted for other reasons, with a median of 5.5 
(IQR 2-11) days (Table 3).

F31.0 Bipolar affective disorder, current episode hypomanic
F31.1 Bipolar affective disorder, current episode manic without 

psychotic symptoms
F31.2 Bipolar affective disorder, current episode manic with psychotic 

symptoms
F31.3 Bipolar affective disorder, current episode mild or moderate 

depression
F31.4 Bipolar affective disorder, current episode severe depression 

without psychotic symptoms
F31.5 Bipolar affective disorder, current episode severe depression 

with psychotic symptoms
F31.6 Bipolar affective disorder, current episode mixed
F31.7 Bipolar affective disorder, currently in remission
F31.8 Other bipolar affective disorder
F31.9 Bipolar affective disorder,unspecified

Table 1 Applicable codes for BMD [18].

Category COVID-19 
admission 
diagnosis

Other 
admission 

diagnosis types

Consolidated Chi-Squared 
(P-Values)

Gender
n (%) n (%) n (%)

Female 20 (83) 50 (77) 70 (79) 0.429 (0.513)
Male 4 (17) 15 (23) 19 (21)

Age Categories
15 to 24 years 1 (4) 3 (5) 4 (4) 4.497 (0.480)
25 to 34 years 2 (8) 8 (12) 10 (11)
35 to 44 years 7 (29) 15 (23) 22 (25)
45 to 54 years 11 (46) 19 (29) 30 (34)
55 to 64 years 2 (8) 9 (14) 11 (12)

65+ years 1 (4) 11 (17) 12 (13)

Table 2 Demographic characteristics [n (%)].
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Admission trends
Figure 1 depicts trend data in respect of COVID-19 related 
admission diagnosis by quarter. The results show an increase in 
admissions during quarter 2. It was also evident from the data 
that some confirmed COVID-19 diagnosis of a patient diagnosed 
with BMD nearly doubled in quarter 2. The increase observed 
mainly in July were also consistent with the increase observed at 
the national level in South Africa on COVID-19 cases.

Primary admission and discharge diagnosis
Tables 4 and 5 show the top 10 admissions and discharge ICD-
10 diagnosis codes for BMD patients. Among the main reasons 
for primary admission, the diagnosis was confirmed diagnosis of 
COVID-19 (emergency use of U07.1: confirmed COVID-19 case). 
Table 5 shows that isolation, essential (primary) hypertension, 
pneumonia, unspecified dementia, unspecified HIV, unspecified 
dementia, delirium, unspecified and pulmonary embolism 
without mention of acute corpulmonale were among the most 
prevalent primary discharge diagnoses.

Logistic regression model
The outcome variable was the re-admission rate of patients 
diagnosed with BMD to a private hospital facility. Readmissions 
were defined as episodes where a patient who had been 
discharged from a hospital is admitted again within 30 days3 
[19]. Independent variables included age, gender, admitting 
facility (general ward, high care and ICU) and primary diagnosis 
at admission (confirmed COVID-19 diagnosis vs other types of 
diagnosis). More than one-third of admissions were in the age 
band 45 to 54, followed by those in the age band 35 to 44 [34% 
(n=30) and 25% (n=22), respectively]. There were significant 
differences in the age band 45 to 54 years between patients who 
were re-admitted and those who were not. This was marginally 
significant, as depicted in Table 6. Patients in age band 15 to 24 
years were associated with a decreased risk of re-admission, 
compared to age band 45 to 54 years (OR=0.067 CI: 0.005-0.823, 

3https://en.wikipedia.org/wiki/Hospital_readmission

p-value=0.055) while those in age band 55 to 64 years were 
associated with an increased risk of readmission compared to age 
band 45 to 54 years (OR=2.846 CI: 0.273-29.641, p-value=0.05).

Discussion
This study sought to assess the characteristics of BMD patients 
admitted to private hospitals for a COVID-19-related diagnosis 
and other types of diagnosis. The study found that 23% of 

 Stay (n=22) Other Diagnosis Type (n=51)
Inpatient (days) 7 (4-11) 6 (3-12)

Total risk-benefit paid (Rands) R34 438.33 
(R23 000.13 - R58 448.08)

R34 339.5 
(R16 025.1 - R52 157.64)

Table 3 Length of stays and risk benefits paid [median (interquartile range)].

ICD-10 Code N ICD-Code Description - Primary Admission Diagnosis
U07.1 30 Emergency use of U07.1 (confirmed COVID-19 case)
Z50.1 20 Other physical therapy
F31.4 9 Bipolar affective disorder, current episode severe depression without psychotic symptoms
F32.2 9 A severe depressive episode without psychotic symptoms
F31.6 6 Bipolar affective disorder, current episode mixed
J22 6 Unspecified acute lower respiratory infection
F31.9 5 Bipolar affective disorder, unspecified
I26.9 5 Pulmonary embolism without mention of acute corpulmonale
F31.2 4 Bipolar affective disorder, current episode manic with psychotic symptoms
R06.0 4 Dyspnoea

Table 4 Primary admission and discharge diagnosis - Top 10: counts.

Figure 1 COVID-19 related admission diagnosis on BMD 
patients by Quarter 1 & 2 of 2020.

ICD-10 Code N ICD-Code Description - Primary Discharge Diagnosis
U07.1 12 Emergency use of U07.1 (confirmed COVID-19 case)
Z29.0 9 Isolation
I10 6 Essential (primary) hypertension
J18.9 6 Pneumonia, unspecified
J22 6 Unspecified acute lower respiratory infection
Z03.8 3 Observation for other suspected diseases and 

conditions
B24 2 Unspecified HIV disease
F03 2 Unspecified dementia
F05.9 2 Delirium, unspecified
I26.9 2 Pulmonary embolism without mention of acute 

corpulmonale

Table 5 Primary discharge diagnosis - Top 10: counts.
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admissions among BMD patients were for COVID-19-related 
diagnoses. The study also revealed a rise in the number of COVID-
19-related admissions during quarter 2 of 2020, July 2020. This 
was consistent with the rise in COVID-19 infections nationally in 
South Africa. Age and gender are demographic characteristics 
that have been studied extensively in the literature on BMD 
patients. The condition is more prevalent in females than in 
males [20,12]. Furthermore, demographic characteristics such as 
age and gender have been found to increase the risk of COVID-19, 
mainly in older patients. The study found that the median age of 
patients with BMD admitted to hospitals was 48 years. A study by 
Jin and colleagues revealed that older age and a higher number 
of comorbidities were associated with greater severity and 
mortality in patients with both COVID-19 and SARS [21]. There 
were proportionately older patients diagnosed with COVID-19 
than other conditions in this study.

The distribution of patients by gender is consistent with the 
literature. According to Mengand colleagues gender is an 
important biological variable that should be considered in the 
prevention and treatment of COVID-19 [22]. Significantly more 
female patients diagnosed with BMD were admitted to the 
hospital than males. Other studies have, however, shown that 
men with COVID-19 are more at risk for worse outcomes and 
death [21]. The median lengths of stay in the hospital for COVID-
19-related admissions and other types of admissions were similar 
at just under eight days, as were the median costs per event. 
The study found that some BMD patients were subjected to co-
payments as in some instances the medical scheme did not cover 
the whole amount claimed. This was slightly significantly lower in 
COVID-19-related admissions. COVID-19 has been approved as a 
PMB [15]. Similarly, BMD is also a PMB condition. It is therefore 
worrying that some members were subjected to co-payments as 
high as 7% of the amount claimed.

Significantly, more COVID-19-related admissions were to the 
general ward, compared to other types of admissions. Few 
COVID-19 patients were admitted to ICU. However, several 
non-COVID-19 patients were admitted to ICU. This could also 
be attributed to increased severity in BMD patients, who had 
other comorbidities such as pneumonia and hypertension. The 

Effect OR 95% LCL 95% UCL P
Gender Female (ref) 1

Male 0.879 0.220 3.509 0.855
 15 to 24 years 0.067 0.005 0.823 0.055
 25 to 34 years 0.209 0.041 1.054 0.197
Age category 35 to 44 years 0.223 0.059 0.846 0.134
 45 – 54 years (ref) 1
 55 to 64 years 2.846 0.273 29.641 0.050
 65+ years 1.75 0.183 16.706 0.136
Primary admission diagnosis COVID-19 (ref)

Confirmed admission diagnosis
1

Other admission diagnosis 0.398 0.103 1.544 0.183
 General ward (ref) 1
 High care 0.104 0.01 1.054 0.056
Admission type facility ICU 0.456 0.03 6.913 0.995

Other admitting facilities 0.931 0.264 3.281 0.261

Table 6 Logistic regression: Outcome variable readmission rate.

study found that demographic characteristics such as age were a 
risk factor for re-admission in patients with BMD, whether they 
were re-admitted for COVID-19 or non-COVID-19 conditions. 
The odds of readmission were highest among 55-64-year-olds; 
however, this was marginally significant. Gender was found not 
to be a determining factor for re-admissions. A study by Fuller 
and colleagues found that older age (predisposing factors) and 
the possession of health insurance (enabling factors) were linked 
to high hospitalisation rates [23]. 

In addition to a COVID-19 BMD-related primary diagnosis, the 
study found that dyspnoea was one of the symptoms of admission. 
Dyspnoea, also known as shortness of breath or breathlessness, 
is a subjective awareness of the sensation of uncomfortable 
breathing. The other main reasons were pneumonia, meningitis, 
essential tremor bronchopneumonia, unspecified acute renal 
failure, and unspecified chest pain. A study by Leitmeyerand 
colleagues showed that a dry cough, chest pain and dyspnoea 
were prominent in patients with lower respiratory tract symptoms 
on admission [24]. The study found that BMD patients admitted 
to hospital were susceptible to other chronic conditions such as 
essential (primary) hypertension, pneumonia and unspecified 
HIV disease. This gives insights into other chronic conditions that 
may be prevalent in patients diagnosed with BMD.

Conclusion
The study revealed evidence that patients diagnosed with BMD 
are also at high risk of being admitted to a hospital for COVID-19 
related diagnosis. The majority of these are admitted were in 
an outpatient setting. It is concerning that some patients were 
subjected to co-payments for treatment of PMB conditions such 
as BMD and COVID-19, even though both these conditions are 
PMB level care where medical schemes need to cover in full 
[25,15]. Isolation was found to be one of the most prevalent 
discharge diagnoses, thus indicating a further challenge for 
patients diagnosed with BMD who need continued care and 
observation. The social environment is important for keeping 
mentally ill persons functioning well in the community and for 
reducing the likelihood of recurrence of mental illness symptoms 
[26,27]. Thus, indicating possible challenges that BMD patients 
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face in as far self-isolation and other much needed support from 
family members. This becomes even more important during 
unprecedented times like the COVID-19 pandemic. Psychiatric 
disorders and psychological distress such as BMD are key to a 
multidisciplinary approach to dealing with COVID-19. It is concerning 
that some patients were subjected to co-payments for treatment of 
PMB conditions such as BMD and COVID-19. Further work is much 
needed to assess the schemes and administrator system capabilities 
in the identification of PMB level of care conditions relative to co-
payments which further adds financial burden to members.

Limitations and Future Research
The study did not conduct a comprehensive analysis of condition-

specific readmissions, furthermore, the study did not consider 
severity and patients with comorbidities that were admitted 
in hospitals [28], these key attributes could certainly enhance 
the findings of this study. An industry-wide similar study could 
certainly provide better insight at the industry level could assist 
policymakers to make an informed decision on key interventions 
on COVID-19. Future research should entail detailed analysis and 
audit of hospital discharge diagnosis, including those that are 
related to mortality [29-31].
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