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Relationship among diseases of the nervous-
and circulatory systems, hospital length of stay
and functional gain of patients in a private sub-
acute hospital, Gauteng, South Africa

Introduction: This study aimed to determine if a relationship between
average length of stay of patients diagnosed with diseases of the
nervous system (ICD-10 code G) and of the circulatory system (ICD-10
code 1) and their functional gains private sub-acute hospital in Gauteng
exists.

Method: A retrospective chart review study of patients with diseases of
the nervous system (ICD-10 code G) and patients with diseases of the
circulatory system (ICD-10 code 1) admitted in Gauteng, South Africa,
from 2017-2021. Descriptive statistics of percentages, median and range
were used to summarise the data while inferential statistics of Mann-
Whitney U, Kruskal-Wallis and Spearman rank correlation were used to
determine median differences and relationship between the variables
during data analysis.

Results: A total of 380 patient records were included in the study
(n=380). The records with code “G" and “I" consisted of 24.7% and 75.3%
respectively. The median length of stay (LOS) for code G and | were 29
(IQR 17-59.25) and 27 (IQR 14-42) day, respectively and the median
differences were statistically significant (p=0.028). The median total
functional outcomes achieved by patients with code G and | was 19 (IQR
3-30.25) and 22 (IQR of 9.75-35.25) respectively. The median differences
were statistically significant (p=0.034).

Conclusion: Patients with diseases of the circulatory system (ICD 10
code 1) have shorter length of stay and better functional outcomes in
comparison to diseases of the nervous system (ICD 10 code G) patients.
There is a direct relationship between LOS and functional outcomes of
patients with diseases of the circulatory system (ICD-10 code I) but this
was not seen with patients with diseases of the nervous system (ICD-10
code G).

Implications for practice

e Early identification of rehabilitation potential and referral to a
sub-acute hospital is of utmost importance considering that
patients with diseases of the nervous system (ICD 10 code G)
require a longer length of stay and generally achieve less
functional outcomes.

e Therapists and sub-acute hospitals should consider prioritising
their resources with the aim of discharge preparation of patients
with diseases of the nervous system (ICD 10 code G) earlier in the
rehabilitation process.

e Sub-acute hospital case managers could potentially consider
admission of patients with diseases of the circulatory system (ICD
10 code 1) in a certain wing of the hospital considering that they
displayed better functional outcomes with a shorter length of
stay. Hence more patients with the same ICD-10 code could
potentially be admitted more frequently to assist more patients
in goal achievement.

e This does not imply that patients with diseases of the nervous
system (ICD-10 code G) should receive less rehabilitation than
patients with diseases of the circulatory system (ICD 10-code ),
instead it is suggested that therapists and clinicians readjust their
focus and plan their therapy programmes to the expected
functional outcomes.
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INTRODUCTION

An ICD-10 code is an alphanumerical code that is assigned to a patient
to describe the diagnosis for which they seek medical assistance'. The
International classification of diseases and health related problems, 10"
revision (ICD-10) coding system is used presently as a classification
system of choice in many countries?. It is also currently used in South
Africa in both the public and private healthcare sectors, though the ICD-
11 coding system has been introduced’.

It has been accepted that occupational therapists use the ICD-10

coding system to obtain information about a patient’s diagnosis to guide
their assessment. The occupational therapist considers the precautions
and specific body functions and structures to assess based on the
diagnosis®. When contemplating discharge, occupational therapists’
assist with provision of mobility aids, early mobilisation, and assessment
of the patients’ home circumstances’. Occupational therapy plays a vital
role with intervention relating to function. Through this intervention the
occupational therapist aims to reduce the difficulties the user may
experience when executing activities and consequently improve their
functional performance®.
Functional gains are defined as the difference between the functional
score on admission and the functional score of the patient on discharge’.
In particular, clinical management relies on the measurement and
interpretation of functional changes, which serve as essential indicators
of outcome. In South Africa, the BETA nursing measurement scale is
used in sub-acute and non- acute private care environment settings to
measure functional outcomes or the degree of independence of the
patient®,

The BETA nursing measure consists of 18 items that were developed
based on the Functional Independence Measure (FIM) scale of items.
The categories of the BETA scale were culturally adapted to suit the
South African nursing science environment. This scale is presently being
used by the rehabilitation team including occupational therapists to
measure functional gains in a sub-acute hospital. Training is needed on
the use of this scale prior to administration. The scale consists of 13
motor items and five cognitive items®. The motor items include self-care
(6 items: eating, grooming, bathing, dressing-upper body, dressing-
lower body and toileting); sphincter control (2 items: bladder and bowel
management); transfers (3 items: bed/chair transfer toilet transfer and
tub/shower transfer); locomotion (2 items: walk/wheelchair and stairs).
The cognitive items include communication (2 items: comprehension
and expression) social cognition (3 items: social interaction, problem-
solving and memory). Therefore, the BETA nursing scale serves as an
important tool that is presently being used by Occupational Therapists
to measure functional gains in a sub-acute hospital. The BETA scale
measurements “relates to the international classification of Functioning,
Disability and Health's (ICF) basic list of activities and participation™.

Differences in diagnoses and associated functional gains in patients
have been reported as well as the degree of functional independence
pertaining to different diagnosis of the patient. The diagnosis of a
disease is reported as one of the significant factors that correlates with
length of hospital stay (LOS) in a hospital™. The average length of stay of
patients diagnosed with diseases of the nervous system (ICD-10 codes
G) and diseases of the circulatory system (ICD-10 codes I) and the
average functional outcomes achieved by these patients based on the
BETA nursing measurement scale is currently unknown. According to
the ICD-10 coding system, chapter VI is described as “Diseases of the
nervous system”, and it is recorded using the alphabetical code “G'.
Chapter IX of the ICD-10 coding system is described as “Diseases of the
circulatory system” and it is recorded using the alphabetical code “I".
Anecdotal evidence suggests that patients with diagnoses of diseases of
the nervous and circulatory system have different hospital length of stay
and functional outcomes but published scientific documents to support
this is scarce. This study was based on the reported relationship between
diseases of the nervous system (ICD-10 code G) and diseases of the
circulatory system (ICD-10 code 1) and their average length of stay as
well as the average functional gains achieved.
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Research on the length of stay in hospitals is significant as it is directly
associated with cost of care. When the cost of care is known it may allow
for effective budgeting for health management authorities". The acute
care hospitals in South Africa transfer patients to the sub-acute hospitals
for further care and management if available and needed. It is suggested
that a timeous transfer to the sub-acute hospital may potentially reduce
the length of stay of patients. This may be supported by a study
conducted in a public hospital in Gauteng, South Africa which reported
that the prompt referral to the rehabilitation team led to a shorter length
of stay for patients, ultimately lowering the hospital's expenses™ A
reduced length of stay will indeed be advantageous if the functional
improvement of the patient is not compromised.

METHODS

Study/Research design

This study used a quantitative approach. This study was a retrospective
chart review study consisting of past patient records from a private sub-
acute hospital in Gauteng, South Africa.

Data Collection and Analysis

Request letter seeking permission to access patients' data were
submitted to the hospital (dated 06/03/2023). Discharge reports and
patient BETA score sheets including their sociodemographic, funding
methods and discharge destinations relevant to length of stay and
functional outcomes were requested from the participating hospital to
be used in the study.-Length of Hospital Stay: The length of stay of the
patients were divided into patients who stayed 1-14 days, 15-30 days, and
31 days or more. Functional Outcomes: Functional gains were defined
as the difference between the functional score on admission and the
functional score of the patient on discharge. This was assessed using the
BETA scale. The quantified minimally clinically important difference
(MCID) as identified in a study was used®™. The outcome indicated MCID
for total FIM score is 22 and MCID for motor and cognitive FIM scores as
17 and 3".

Data were assessed for normal distribution. Length of stay and
functional gains were found to be skewed. Descriptive statistics of mean,
standard deviation, frequency, percent, mode, median and interquartile
range were used to describe and summarize the data on age, gender,
funding methods, discharge destinations, length of stay, and functional
outcomes.

Furthermore, inferential statistics of Mann-Whitney U test were used
to determine differences in the length of stay and functional gains of
diseases of the circulatory system (ICD 10 code 1) and diseases of the
nervous system (ICD 10 code G). Spearman correlation coefficient was
used to determine the relationship between length of stay and ICD-10
codes | and G. Mann-Whitney U and Kruskal-Wallis H Test were used to
determine differences in length of stay and functional outcome of
patients with ICD-10 codes | and G across gender, age, type of funding,
and discharge destination. Chi-square were used to determine
association between length of stay and gender, age, type of funding, and
discharge destination. Chi-square were used to determine association
between functional outcome and gender, age, type of funding, and
discharge destination. Significance of p<0.050 was used throughout the
analysis of the data.

A multiple regression analysis was done to examine the predictors of
length of stay and functional gains. The variables included are gender,
funding method, discharge destination, age, BETA scores on admission
and discharge and ICD-10 codes G and I. The functional outcomes of the
patients were divided into minimally clinical important difference
(MCID) for motor items and cognition items.

Population and sampling

The sample size consisted of in-patients admitted to the hospital
between 2017 and 2021. All the patients whose records were included
received rehabilitation services while admitted to the hospital. The
records from the sub-acute hospital were retrieved to determine the
length of stay of patients with diseases of the circulatory system (ICD 10
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code I) and diseases of the nervous system (ICD 10 code G), the average
functional outcomes of these patients and other variables that could be
relevant to length of stay and functional outcomes such as the gender
of patients, methods of funding, ages, and possible discharge
destinations.

The inclusion criteria of the past patient records were patients with a
primary ICD 10 code | and G, patients that were funded by medical aid,
road accident fund, or out of pocket payments (privately funded
patients). Patients with complete admission and discharge records. The
past patient records with incomplete discharge records and those
without a diagnosis of diseases of the nervous system (ICD 10 code G)
and diseases of the circulatory system (ICD 10 code ) were excluded.

Sample procedure

The sample size was estimated using the G* Power software to
compare the length of hospital stay of patients diagnosed with ICD-10
codes G and |. Using an a-priori effect size of 0.42, at a power of 95% and
an alpha of 0.05, each group needed to have a minimum sample size of
63 patients making a total of n=128 patients for the two groups in a two-
tailed significant test™.

Ethics

Ethics clearance was obtained from the Biomedical Research Ethics
Committee (BREC) of the University of KwaZulu-Natal for approval
before commencement of this study (Ref no: BREC/00005464/2023).
Gatekeeper permission was obtained from the participating hospital
before commencement of the study on 06/03/2023.

RESULTS

Table | (below) presents the sociodemographic and clinical
characteristics of 380 patient records which were included in the study.
The sample consisted of 48.9% males and 51.1% females with mean age
of 66.12+16.04 (range, 18 - 96) years. Many (52.1%) were 69 years or
older. The records with diseases of the nervous system (ICD 10 code G)
consisted 24.7% of the data and diseases of the circulatory system (ICD
10 code 1) represents 75.3% of the data. The majority of patients were
funded by medical aid 366 (96.3%). The majority, 66.8% (n =254) of the
patients returned to their home upon discharge. Most patients in the
study (73.2%) achieved MCID for motor function while 52.9% achieved
MCID for cognition function. However, only half (50.0%) of the patients
achieved MCID in overall functional gains. Most of the patients stayed
in hospital for 31 days or more.

Table I: Sociodemographic and clinical characteristics of patients (n = 380)

Variable Frequency Percentage
Age group
< 68 years 182 47.9%
69 — 77 years o7 25.5%
=78 years 101 26.6%
Gender
Male 186 48.9%
Female 194 51.1%
ICD-10 code
Code G 94 24.7%
Code | 286 75.3%
Funding method
Medical Aid 366 96.3%
Road Accident Fund 2 0.5%
Private (out of pocket) n 2.9%
International medical 1 0.3%
insurance
Discharge Destination
Home 254 66.8%
Frail Care 78 20.5%
Family 28 7.4%
Variable Frequency Percentage
Retirement Home 14 3.7%
Care Centre 6 1.6%
Functional outcomes
Achieved MCID motor 278 73.2%
Unachieved MCID motor 102 26.8%
Achieved MCID cognition 201 52.9%
Unachieved MCID cognition 179 47.1%
Achieved MCID total 190 50.0%
Unachieved MCID total 190 50.0%
Length of stay
1-14 days o8 25.8%
15 — 30 days 123 32.4%
> 31 days 159 41.8%
Volume 55, Number 2, August 2025 3




Table Il (below), Illustrates the length of hospital stay and the functional
outcomes achieved by patients with diseases of the nervous system (ICD
10 code G) and patients with diseases of the circulatory system (ICD 10
code 1) as well as the entire sample. The median length of stay of the
patients with ICD-10 code G and | was 29 (IQR 17-59.25) and 27 (IQR 14-
42) days respectively and were statistically significant (p=0.028).

The median total functional outcomes achieved by patients with
diseases of the nervous system (ICD 10 code G) was 19 (IQR = 3-30.25)
while for the diseases of the circulatory system (ICD 10 code 1) the

median was 22 (IQR = 9.75-35.25). There was a statistically significant
difference between them (p=0.034). However, when stratified by the
sub-scales, the difference in functional outcomes was statistically
significant for transfers (p=0.042), locomotion (p=0.035) and social
cognition (p=0.049). Furthermore, Table Il (below) illustrates length of
stay and functional outcomes by gender. The median length of stay for
males was 28 days and for females 25 days. The median functional
outcomes for males was 21 and 22 for females. None of the data above
were statistically significant.

Table II: Length of hospital stay and functional outcomes by ICD-10 Code G & |, gender, funding methods and discharge destinations

Variable All ICD-10 Gender Funding method Discharge destination
sample :
Code G | Codel Mann- P-value | Male Female Mann- P- Medical Others Mann- P-value | Home Others Mann- P-value
Medi
edian Median | Median | Whitney U Median | Median | Whitney U | value aid Median | Whitney U Median Median Whitney U
(1QR) !
(1qR) (IQR) (IQR) (IQR) Median (IQR) (IQR) (IQR)
(IQR)
Length of stay 27.00 29.00 27.00 11415.00 0.028* 28.00 25.00 16253.50 0.095 27.00 2800 245550 0.792 25.00 31.00 13127.50 0.004*
(14.00- | (17.00- | (14.00- (15.00- (14.00- (14.00- (1275- (14.00- (18.00-
4200) | 59.25) | 42.00) 4400) | 42.00) 4200) 59.50) 39.00) 4825)
Selfcare (FO) 7.00 6.00 7.00 14785.50 0.145 7.00 7.00 16793.50 0242 7.00 8.00 2351.50 0.601 9.00 5.00 21656.00 <0.0071*
(3.00- (0.00- (3.00- (3.00- (2.00- (3.00- (275- (4.00- (0.00-
13.00) | 13.00) | 13.00) 14.00) 12.00) 13.00) 13.75) 14.00) 10.00)
Sphincter control 2.00 1.00 2.00 14134.00 0.440 200 2.00 18891.00 0.413 2.00 2.00 2841.00 0.476 2.00 1.00 18674.50 0.006*
(FO) (0.00- | (0.00- | (0.00- (0.00- (0.00- (0.00- (0.00- (0.00- (0.00-
4.00) 5.00) 4.00) 4.00) 5.00) 5.00) 225) 6.00) 3.00)
Transfers (FO) 4.00 3.00 5.00 15305.00 0.042* 5.00 4.00 16990.00 0.323 4.00 5.00 2575.00 0.974 5.00 2.00 21673.00 <0.001*
(1.00- (0.00- (1.00- (1.00- (1.00- (1.00-8.00) |  (0.75- (2.00- (0.00-
8.00) 7.00) 8.00) 8.00) 7.00) 7.00) 9.00) 6.00)
Locomotion (FO) 2.00 1.00 2.00 15339.50 0.035* 200 1.50 16006.00 0.051 2.00 1.00 2692.00 0.741 3.00 0.00 21871.50 <0.001*
(0.00- | (0.00- | (0.00- (0.00- (0.00- (0.00- (0.00- (0.00- (0.00-
4.00) 3.00) 5.00) 5.00) 4.00) 4.00) 5.25) 5.00) 2.25)
Communication 1.00 0.50 1.00 14679.00 0.163 1.00 1.00 16822.50 0.236 1.00 2.00 2158.50 0.298 1.00 0.00 17684.00 0.082
(FO) (0.00- (0.00- (0.00- (0.00- (0.00- (0.00- (0.75- (0.00- (0.00-
3.00) 225) 4.00) 3.00) 3.00) 3.00) 3.00) 3.00) 3.00)
Social cognition 2.00 1.00 2.00 1522550 | 0.049* 2.00 2.00 16489.00 0.139 2.00 4.00 1861.50 0.077 2.00 1.00 18828.50 0.004*
(FO) (0.00- (0.00- (0.00- (0.00- (0.00- (0.00- (1.00- (0.00- (0.00-
4.00) 3.00) 4.00) 5.00) 4.00) 4.00) 5.00) 5.00) 3.00)
Motor (FO) 16.00 15.00 17.00 15050.00 0.081 16.50 16.00 17002.00 0.331 16.00 17.50 2550.50 0.977 20.00 1.00 22126.00 <0.001*
(5.00- (0.75- (7.00- (575- (5.00- (5.00- (6.75- (10.00- (0.00-
28.00) | 26.00) | 29.00) 32.00) 25.25) 28.00) 26.50) 32.00) 19.00)
Cognition (FO) 3.00 2.00 3.00 15165.00 0.059 4.00 2.00 16498.00 0.145 3.00 6.50 1943.50 0121 4.00 2.00 18630.00 0.008*
(0.00- (0.00- (0.00- (0.00- (0.00- (0.00- (2.50- (0.00- (0.00-
7.00 6.00) 7.00) 8.00) 6.00) 7.00) 8.00) 8.00) 6.00)
Total (FO) 2150 19.00 22.00 1539850 | 0.034* 21.00 22.00 16748.00 0.226 21.00 2450 240250 0.692 25.00 12.00 22015.50 <0.001*
(9.00- | (300- | (975 (9.00- (8.00- (875- (11.25- (12.00- (1.00-
34.00) | 30.25) 35.25) 38.00) 30.25) 35.00) 28.25) 39.00) 25.00)
*Significance level is at p<0.05

Table Il (above) also illustrates the length of hospital stay and functional
outcomes by funding methods. No statistically significant difference was
found amongst the variables based on funding method (Table V, page
6). However, it should be noted that medical aid had less length of stay
than other funding methods where the median is 27 (IQR= 14-42) and
28 (IQR=12.75-59.50) days respectively. Table Il (above) presents the
difference in patients’ length of stay and functional outcomes between
discharge destinations. All variables of length of stay and functional
outcomes were statistically different between discharge destinations
except communication domain (p=0.082). The median length of stay for
home discharge was 25 (IQR = 14-39) days. The median length of stay
for others were 31 (IQR = 18- 48.25) days. The median total functional
outcomes for home discharge were 25 (IQR =12-39). The
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median total functional outcomes for other discharge destinations were
12 (IQR =1-25).

Table Il a (page 5) presents test of difference in patients’ length of
stay and functional score between age groups. All variables were
statistically different except sphincter control domain. The median
length of stay for the age group <68 years for self-care, was 30.50 (IQR=
17.00-50.25) days and the total functional outcomes 25 (IQR=10-41).

Table lll b (page 5) indicates a statistically significant difference for all
variables except for self-care and the sphincter control functions when
comparing the age groups >78 vs <68 years. For age group comparison
69-77 vs <68 years statistical significance is noted with length of stay
(p=0.003) and functional outcomes communication (p=0.017).
Statistical significance is observed with age group comparison >78 vs 69
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- 77years for functional outcomes self-care (p=0.044), locomotion
(p=0.043), motor (p=0.022) and total functional outcomes (p=0.006).
Patients younger than 68 years had the longest median length of stay
and displayed the most median total functional gains when compared
with age group more than 78 years of age.

Table IV (page 6) indicates the association between the various
variables. Evidently, there is a statistically significant association
between length of stay and discharge destination. There is a statistically

discharge destination. Also, there is a statistically significant association
between functional outcomes motor and diseases of the nervous
system (ICD 10 code G) & diseases of the circulatory system (ICD 10 code
). A statistically significant association was observed between with
functional outcomes total and discharge destination. Length of stay and
total functional gain were significantly associated with age. There is no
statistically significant association between length of stay, functional
outcomes total and ICD-10 codes G and 1.

significant association between functional outcomes, motor and

Table Il a: Length of hospital stay and functional outcomes by age group

Variable <68 years 69 - 77 =78 years Kruskal- P-
Median (IQR) years Median Wallis value
Median (IQR)
(1QR)
Length of stay 3050 25.00 22,00 17.985 <0.001*
(17.00-50.25) | (13.50-36.00) | (14.00-34.00)
Selfcare (FO) 10.00 7.00 5.00 16122 <0.001*
(3.00-15.00) | (250-12.00) | (2.00-9.00)
Sphincter control 200 2.00 1.00 3.075 0215
(FO) (0.00-6.00) | (0.00-4.00) | (0.00-3.00)
Transfers (FO) 5.00 4.00 3.00 16.572 <0.001*
(1.00-9.00) | (0.50-8.00) | (0.50-6.00)
Locomotion (FO) 200 200 1.00 13.028 0.001*
(0.00-6.00) | (0.00-4.00) | (0.00-3.00)
Communication 2.00 1.00 0.00 9.565 0.008*
(FO) (0.00-6.00) | (0.00-2.00) | (0.00-2.50)
Social cognition 3.00 2.00 1.00 15.042 | <0.001*
(FO) (0.00-6.00) | (0.00-3.00) | (0.00-3.00)
Moter (FO) 20.00 17.00 11.00 18.598 <0.001*
(875-34.00) | (450-27.00) | (4.50-185)
Cogpnition (FO) 4.00 3.00 2.00 13.681 0.001*
(0.00-9.00) | (0.00-6.00) | (0.00-5.00)
Total (FO) 25.00 2200 12.00 22244 | <0.001*
(10.00-41.00) | (8.00-34.00) | (7.00-23.00)
*Significance level is at p<0.050
Table Ill b: Age group pair comparisons of length of hospital stay and functional outcomes
Variable 69 — 77 vs <68 | =78 vs <68 years =78 vs 69 -
years P-value Tyears
P-value (U) P-value
(U) (1))
Length of stay 0.003* <0.001* 0.448
(41.003) (52.85) (1.847)
Selfcare (FO) 0.095 <0.001* 0.044*
(23.017) (54.466) (31.449)
Sphincter control (FO) NS NS NS
Transfers (FO) 0.061 <0.001* 0.061
(25.692) (54.749) (29.056)
Locomotion (FO) 0.202 <0.001* 0.043*
(17.205) (47.995) (30.790)
Communication (FO) 0.017* 0.007* 0.822
(31.703) (35.073) (3.370)
Social cognition (FO) 0.105 <0.001* 0.052
(21.963) (51.766) (29.803)
Motor (FO) 0.096 <0.001* 0.022%
(22.930) (58.683) (35.753)
Cognition (FO) 0.057 <0.001* 0136
(26.008) (49.060) (23.051)
Total (FO) 0127 <0.001* 0.006%
(21.058) (64222) (43.164)
*Significance level is at p<0.050
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Table IV: Association between Length of hospital stay (LOS), Table V: Correlation matrixes (r) between length of stay and
functional outcomes and gender, funding method, discharge functional outcomes by ICD-10 Code G and |
destination, age group and ICD-10 Code G and |

Variable Functional outcomes
Variable Gender Funding | Discharge | Age Group |ICD-10 Code Length of stay ICD-10 Code G | 1CD-10 Codell ICD-10 Code G & |
method | destination G&l r (p-value) r (p-value) r (p-value)
¥ (p-value) | }? (p-value) | ¥? (p-value) | ¥? (p-value) | 2 (p-value) ICD-10 Code G 0001 (0.994)

LOS 1.683 0224 8.634 10.991 4.391(0.111) ICD-10 Code | 0.148 (0.012)

0.431 0.894 0.013)* 0.027)*

( ) ( ) ( ) ( ) ICD-10 Code G and | 0.101 (0.50)
Motor (FO) 0.459 0217 19.982 3 4344 — :
Cognition (FO) 1.850 3.846 5.402 3.942 1.857 (0173) There was a weak positive correlation between LOS and BETA score of

(0174) (0.050) (0020 | (0139) patients diagnosed with diseases of the circulatory system (ICD 10 code
Total (FO) 0.168 1187 20.945 21191 2.770 1) (p=0.012) as illustrated in Table V (above).

(0.681) (0.276) (<0.001)* | (<0.001)* (0.096)
*Significance level is at p<0.050

Table VI: Predictors of length of stay and functional outcomes using multivariate analysis of multiple regression

95% Confidence .
Partial
Interval

Beta SE of Eta
Variable (B) B t p-value |Lower |Upper |Squared
Length of stay
Intercept 8373 7.30 11.48 <0.001* |69.38 98.08 0.26
Gender (ref = female) | 4.71 2.41 1.96 0.051 -0.03 9.45 0.01
Funding method (ref = | 20.14 645 |312 0.002* |7.46 32.83 0.03

medical aid)

Discharge destination |5.10 284 |1.80 0.073 -0.48 10.68 0.01

(ref = Home)

ICD10 CODE G & I (ref |7.78 290 2.68 0.008* 2.08 13.47 0.02
= Codel)

BETA Total score -0.50 0.05 -9.72 <0.001* |-0.60 -0.40 0.20
admission

Age -0.50 0.08 -6.05 <0.001* |-0.66 -0.34 0.09
Total functional 0.03 0.07 0.38 0.707 -0.1 017 0.00
gain/loss

R Squared = 0.342 (Adjusted R Squared = 0.330)

Functional outcomes

Intercept 47.26 572 8.26 <0.001* |36.02 58.51 0.16
Gender (ref = female) |.57 178 0.32 0.749 292 406 0.00
Funding method (ref = | -4.56 478 -0.95 0.341 -13.97 4.84 0.00
medical aid)

Discharge destination |-9.50 203 -4.68 <0.001* |-13.49 -5.50 0.06

(ref = Home)

ICD10 CODE G & I (ref |-578 212 -2.72 0.007* -9.95 -1.60 0.02
= Codel)

BETA Total score -0.04 0.04 -1.00 0.319 -0.13 0.04 0.00
admission

Age -0.28 0.06 -4.45 <0.001* |-0.40 -0.15 0.05
Total length of stay 0.01 0.04 0.38 0.707 -0.06 0.09 0.00
days

R Squared = 0.150 (Adjusted R Squared = 0.134)
*Significance level is at p<0.050, t = t-test
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Multivariate analysis of multiple regression was used to assess the
predictors length of stay and functional outcomes. Only four factors
were significant predictors of length of stay and these included: funding
method (medical aid), diseases of the circulatory system (ICD 10 code 1),
total BETA admission scores and age. These four factors accounted for
32.4% of variance. However, only admission total BETA scores have
large effect size on length of stay. Functional outcomes were
significantly predicted by discharge destination (home), diseases of the
circulatory system (ICD 10 code 1) and age which accounted for 15% of
variance.

DISCUSSION

The study reviews the relationship between the median length of stay
of a patient with diseases of the circulatory system (ICD 10 code ) and
diseases of the nervous system (ICD 10 code G), and the functional gains
achieved with regard to the identified variables. The majority of patients
achieved MCID for motor function 73.2% (n=278) while 52.9% (n=201)
achieved MCID for cognition function. Half of the patients achieved
MCID in overall functional gains. These findings are similar to a
retrospective study conducted on an inpatient rehabilitation
programme in Saudi Arabia®, where the authors found statistically
significant changes motor, cognitive and total FIM scores in their
sample. These changes suggested that MCID were achieved by the
patients who attended inpatient rehabilitation™. The population of the
forementioned study in Saudi Arabia was obtained from a tertiary
hospital and included patients with diagnosis related to stroke only,
whereas in this study the population group included patients with
diseases of the circulatory system as well as diseases of the nervous
system and the setting was in a sub-acute hospital.

No statistically significant difference was found between the length
of stay for males and females and functional outcomes achieved in this
study.

The results of this study established a positive but weak relationship
between length of stay of patients diagnosed with diseases of the
circulatory system (ICD 10 code 1) and their functional gains in ADL. It
may suggest that when length of stay of patients with diseases of the
circulatory system (ICD 10 code 1) increases, functional outcomes
improve. In contrast, in the study there exists no correlation between
length of stay and functional outcomes for patients with diseases of the
nervous system (ICD 10 code G).

The patients with diseases of the nervous system (ICD 10 code G) had
a median length of stay of 29 days and patients with diseases of the
circulatory system (ICD 10 code I) had a median length of stay of 27 days.
In a study conducted in South Korea between January and December
2013, which investigated the average length of stay of patients based on
their ICD-10 codes, the average length of stay of patients diagnosed with
ICD-10 codes G 40-G47 and G50-59 were 5.11 days ".The average length
of stay of the ICD-10 codes | 63.8 and | 63.9 were 13.42 days and 13.96
days respectively. The diagnosis of the ICD-10 codes | 63.9 and 1 21.9 had
the longest average length of stay in hospital". These results are not in
accordance with the findings of our study. However, it is evident that our
study included all the subcategories of the diagnosis codes of diseases
of the nervous system (ICD 10 code G) and diseases of the circulatory
system (ICD 10 code 1) and not only specific subcategories of the codes.
Moreover, the differences could be attributed to the health setting,
financing, and policies of the countries where the studies were
conducted.

It was revealed that the median total functional outcomes achieved
by patients with diseases of the nervous system (ICD 10 code G) was 19
(IQR 3-30.25) and for patients with diseases of the circulatory system
(ICD 10 code 1), 22 (IQR of 9.75-35.25). The total functional outcomes
achieved by patients with diseases of the circulatory system (ICD 10 code
I) was significantly higher than the patients with diseases of the nervous
system (ICD 10 code G). However, these differences were only noted for
the sub-scales of functional outcomes for transfers, locomotion, and
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cognition in patients with diseases of the circulatory system (ICD 10 code
1).

We established that patients who were funded by medical aid had a
shorter length of stay than patients funded by other methods. The
difference was not statistically significant. This was contradictory with
pertinent literature. According to a study conducted in a middle-income
country, increased length of stay was seen with patients who were not
required to pay for medical services'. The medical schemes in South
Africa provide monetary aid for healthcare services used by the
member”. The member pays a monthly premium for medical services
inclusive of admission”. Therefore, an increased length of stay was
expected to be seen with patients funded by medical aid.

Our study also revealed a statistically significant association between
length of stay and discharge destination. The majority, 66.8% of the
patients returned home on discharge. length of stay was statistically
significant for patients who did not go home on discharge compared
with those discharged to home destinations. These discharge
destinations included frail care, family care, retirement home or care
centres. These patients stayed for a longer duration in hospital than
those who went home on discharge. This is in accordance with literature
from a study conducted regarding predictors of discharge destination
with patients diagnosed with ICD-10 code G 61.8 (Guillain- Barre
syndrome) in a developed country®. This study indicated an increased
length of stay with patients who did not go home on discharge®. This
finding could have important implications in terms of allocation of
hospital resources and therapy programmes in the sub-acute hospital. It
is suggested that if a patient has a longer length of stay therapy
programmes and resources need to be adapted accordingly and
preparations for a discharge to a facility should potentially be
anticipated and prepared for.

A statistically significant association was revealed with total
functional outcomes and discharge destination. There is a statistically
significant association between motor functional outcomes discharge
destination and diseases of the nervous system (ICD 10 code G) &
diseases of the circulatory system (ICD 10 code I). Total functional
outcomes were significantly higher for patients who went home on
discharge. It is suggested that this may be ascribed to the decreased level
of care these patients required upon discharge. This can be supported
by studies which predicted home discharge for patients who needed less
assistance on admission and discharge™ 202

Significantly longer length of stay was noted for patients <68 years
which was the youngest age group in this study. These patients had the
longest median length of stay and displayed the most median total
functional gains when compared with the age group more than 78 years
of age. The subcategories of functional outcomes for self-care, transfers,
locomotion, communication, social cognition, motor, and cognition
were significantly higher for this age group. This is in accordance with a
review study regarding predictors of gains in inpatient rehabilitation,
where there is strong evidence that patients with younger age displayed
better functional outcomes®.

The length of stay and total functional gain were significantly
associated with age. This was in accordance with a study conducted in
Saudi Arabia which investigated functional outcomes by age after stroke
rehabilitation®> According to the forementioned study in Saudi Arabia
(where the majority of patients were younger than 65 years) older adults
(with a mean age of 72.4 years) had significantly lower total FIM and
motor FIM scores %°. In South Africa the mean age for stroke patients
reportedly ranges between 53.3 years and 59.8 years > 2 There is a
discernible trend indicating that strokes are occurring more frequently
among younger individuals®. This may suggest that although younger
people are more often affected by stroke, they may display more
positive outcomes than older patients in South Africa, due to their
younger age.

Possible predictors for length of stay were identified and includes
having access to medical aid, being diagnosed with diseases of the
circulatory system (ICD 10 code 1), the total BETA score on admission
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and the age of the individual. It should be noted that only admission
BETA scores had a large effect on length of stay. This might suggest that
a higher BETA score on admission may indicate a shorter length of stay.
It can be supported by an existing study which investigated length of
stay and functional outcomes among stroke patients in Saudi Arabia.**
In this study, it was established that a higher functional score on
admission was an important factor that influenced length of stay in a
rehabilitation hospital #.

Higher functional outcomes were predicted by discharge destination
(home), diseases of the circulatory system (ICD 10 code I) and age (< 68
years) better than patients with diseases of the nervous system (ICD 10
code G). This is in accordance with a study that indicated older patients
had less functional gains than younger patients .

Limitations of the study

This study was the first to investigate the relationship between length of
stay of patients with diseases of the nervous system (ICD 10 code G) and
diseases of the circulatory system (ICD 10 code I) and the functional
outcomes achieved in a private sub-acute hospital in Gauteng South
Africa, using the BETA scale. These results are applicable to one private
hospital in South Africa and further investigation is needed to determine
if it correlates with other hospitals across the provinces. Moreover, the
study did not consider the International Classification of Functioning,
Disability and Health (ICF) classification in the measurement of
functional outcomes.

CONCLUSION

Patients with diseases of the circulatory system (ICD 10 code I) have
shorter length of stay and better functional outcomes compared
patients with diseases of the nervous system (ICD 10 code G). There is a
direct relationship between length of stay and functional outcomes of
patients with diseases of the circulatory system (ICD 10 code I), but not
with patients with diseases of the nervous system (ICD 10 code G).
Initiating discharge planning for ICD-10 code G patients earlier in the
rehabilitation process will be beneficial for both the patient and the sub-
acute hospital. This does not suggest that patients with diseases of the
nervous system (ICD 10 code G) should have a shorter length of stay.
Instead, having realistic expectations about expected functional gains
and average length of stay will guide therapists and families to plan for
optimal recovery of the patient and effective management of hospital
resources.

Recommendations:

e Larger studies in South African sub-acute hospitals are required
to establish if our findings are in accordance with studies in other
provinces of the country.

e The frequency of the use of the BETA scale in other sub-acute
hospitals will provide insight into which scale of measurement is
being used to measure functional improvement.

e More studies focusing on specific ICD-10 codes could provide
insightful information on the expected LOS and functional
improvement per diagnosis code. Based on these data, protocols
could be established based on specific ICD-10 codes.
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