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Abstract

Background

The anaesthetic chart is an important component of a patient’s health record in the
perioperative period. Studies have shown that anaesthetic charts are often
incomplete. The adequacy of chart completion in the anaesthetic department at
Chris Hani Baragwanath Academic Hospital (CHBAH) has never been quantified.

An audit was done, and the charts were assessed for adequacy of completion.
Methods

A retrospective audit of anaesthetic charts was done for the year 2019. Using a
peer reviewed checklist adapted from the Australian and New Zealand College of
Anaesthetists (ANZCA) and the South African Society of Anaesthesiologists
(SASA) guidelines, a sample of 333 charts was audited to assess adequacy of

completion. To eliminate sampling bias, a stratified sampling method was used.
Results

Completeness was defined as a chart scoring 100%. None of the charts scored
100%. The overall median score of the charts was 77%. Charts were subdivided
into three groups. Charts scoring between 75-99% (n=212), 50-74% (n=121) and
charts less than 50% complete (n=0). Patient category (adult versus paediatrics),
time of shift (day versus night) and type of anaesthetic were audited and
compared as factors that could affect chart completeness. The only factor that had
a statistically significant difference in chart completeness was the patient category,
where adult chart completion scored higher compared to paediatric charts with a
p-value <0.0074.

Conclusion

In conclusion the charts audited scored higher than previous audits done both
locally and internationally. Some important aspects of the charts were poorly
documented. Ongoing audits and training on chart completion can potentially

improve the adequacy of completion and should be part of the academic program.



Better documentation has the potential to improve perioperative patient care and

mitigate medicolegal risks.
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Section 1: Review of the literature

1.1 Introduction

The anaesthetic chart is an important component of a patient’s health record in the
perioperative period (1). The primary purpose of the anaesthetic chart is
documenting the clinical management, physiological parameters and the overall
care of patients presenting for an anaesthetic. It plays a vital role in guiding the
future anaesthetic management of patients especially when an anaesthetic related
adverse event has occurred (2). Secondary functions of the chart include its usage
for quality assurance, coding, departmental administration and increasingly in the
medicolegal setting (2, 3). The anaesthetic chart is often the only documentation
that the anaesthesiologist has of the perioperative events. It should be a
comprehensive and concise reflection of the preoperative assessment,
intraoperative anaesthetic events as well as postoperative monitoring of
physiological parameters. The adequacy of completion of the anaesthetic chart is
often used as a surrogate marker of the quality of the overall anaesthetic care.
Inadequate documentation of perioperative events can be seen as an indication
that an event, or management of an event did not occur (1, 3, 4). The first line of
defence in a medicolegal lawsuit is documentation where the “not documented,
not done” principle applies (4-7). More and more patients are bringing lawsuits
against clinicians in situations where they feel they have been harmed. A
comprehensive anaesthetic chart is very useful to refute a claim of negligence or
decrease the settlement amount if negligence is proven. The same benefit of
comprehensive anaesthetic charts applies to enquiries from the Health

Professions Council of South Africa (HPCSA) and criminal lawsuits.
1.2 History of anaesthetic charts

Anaesthetic documentation has not always been perceived as an important part of
patient care. The ether chart, which was the earliest form of documentation of
intraoperative events during an anaesthetic, was developed by Harvard medical
students Harvey Cushing and Ernest Codman in 1895 (8, 9). The reason for its
development remains controversial, although Cushing writes that he was

instructed to do so by the chief of surgery (8). In the late 1800s in the United



States, the task of giving patient a “whiff’ of chloroform or ether during surgical
procedures was often left to the most junior staff members whether it be nurses,
medical students or even individuals with no medical training. Intraoperative
anaesthetic related deaths were not uncommon in the 1890s and for the sake of
academic gain, the surgery would often continue even after patient had demised.
Cushing was greatly affected when a patient demised under his anaesthetic care.
This prompted him to develop an anaesthetic record that reflects the physiological
changes that occur in a patient under anaesthesia. Initially the only variable
charted was the patient’s heart rate. Cushing met the inventor of the
sphygmomanometer in 1902 and blood pressure measurement was subsequently
added to the anaesthetic record (8). Since then, meticulous record keeping, and
comprehensive documentation have become part of standard anaesthetic

practice.
1.3 Guidelines for adequate anaesthetic chart documentation

Various societies of anaesthesiologists have published guidelines with
recommendations on chart completion and record keeping. These societies
include the Association of Anaesthetists of Great Britain and Ireland (AAGBI) (10),
Australian and New Zealand College of Anaesthesiologists (ANZCA) (2),
Canadian Anesthesiologists Society (CAS) (11), American Society of
Anesthesiologists (ASA) (12) and the South African Societies of
Anaesthesiologists (SASA) (13).

ANZCA published a detailed booklet with guidelines and recommendations on the
completion of anaesthetic charts. The most recent update of these guidelines is
from 2020. Their recommendations for an adequately completed anaesthetic chart
include charting basic patient and procedural information, pre-anaesthetic
consultation, intraoperative anaesthesia information with monitoring, blood loss,

complications, and post anaesthesia information (2).

SASA practice guidelines dedicated only a small portion of the document to
perioperative documentation and chart adequacy (13). These guidelines were
adapted from the Canadian Anaesthesiologists’ Society (CAS) guidelines that
were published in 2010 (11). The Canadian guidelines clearly stipulate the



physiological variables should be monitored and documented in the intraoperative
and postoperative period. The guideline also highlight that the physiological
variables should be documented every five minutes in stable patients and even
more often in unstable patients. If there is any deviation from the guidelines, the
anaesthetist is obliged to document the deviation on the anaesthetic chart with

reasons (11).

The Health Professions Council of South Africa (HPCSA) has guidelines on the
keeping of patient records and what compulsory information should be included in
a patient record (14). The HPCSA booklet 9 gives medicolegal guidance on
signing of official records, alteration of records and duration for the retention of
health records (14).

1.4 Studies on anaesthetic chart audits

The value of charting physiological variables and intraoperative events during an
anaesthetic is known but there seems to be an alarming trend, both locally and

internationally, of inadequate completion of anaesthetic charts (15-19).

In a randomised audit of anaesthetic charts in a local hospital in Cape Town South
Africa, 284 pre-printed manually completed charts were collected over a period of
one week and analysed using a five-point questionnaire designed by the
researchers to assess chart completeness. Findings of the audit showed only 29%
of the charts were adequately completed and legible. The study focused on the
potential medicolegal consequences of inadequate chart completion. It also
highlighted that chart completion did not meet the standards recommended by the
different societies of anaesthesiologists (15). Gebremedhn et al conducted a
similar audit in a low resource setting in Ethiopia and their audit also revealed
substandard chart documentation with variables such as blood loss and consent

were documented in less than 30% of their charts (19).

Inadequate chart completion is not just a problem seen in low resource countries.
International studies have shown poor compliance to the recommendations from

the published guidelines even in high income countries (16, 17). Elhalwani et al



assessed the adequacy of perioperative documentation of anaesthetic charts in an
Australian hospital using the ANZCA guidelines. Their sample size was larger
compared to the two studies done in Africa (15, 19). They audited 850 charts
covering a longer period. The audit, however, had similar results with only 27% of
the charts being adequately completed (17).

1.5 Manual handwritten chart design

Anaesthetic charts may either be manually completed or generated through an
automated process. The current handwritten anaesthesia record is very similar to
the ether record produced more than a century ago. Very little literature exists on
how the anaesthetic chart should be designed. This is true for both handwritten
charts and those generated automatically. However, there is consensus that the
format of a well-designed chart should assist the user in adequately documenting

pertinent information (9, 20).

The chart should facilitate the documentation of clinically relevant information
through all three phases of perioperative management (9). A study done by Marco
et al showed that a user friendly, logical design promoted adequate chart
documentation. The design of the anaesthesia chart should group items logically
and separate sections should be distinct (9, 20). The format that most anaesthesic
charts follow is either structured or an unstructured data entry. The structured
format allows the user to select relevant options from various pre-printed lists. The
unstructured format is a free text entry system although the category may be

prompted.

The structured format has many advantages and should be used wherever
possible. When used in a handwritten record it is more legible and relies less
heavily on the clinician’s recollection of required items. It prompts the user to
select options of the required items and is associated with a higher degree of
completeness when compared to the unstructured format (20). The main
drawback of the structured format when used in handwritten records is the
increased use of document space. Another disadvantage of the structured format

is that some events are not easily communicated in the very rigid design. The ideal



anaesthesic chart thus should be a balance of structured and unstructured formats
(20).

Manual handwritten charts can be time consuming and prone to subjectivity,
illegibility, incompleteness, and data entry bias (16, 21). Rowe et al showed that
up to 30% of intraoperative events may be subject to omission or bias entry in the
handwritten charts (21). There has been an apparent trend towards avoidance of
charting extreme physiological values and opting for a smoother physiological
trend that is then a distortion of the true physiological state of the patient.
Anaesthetists may think that the extreme variable is an artifact, or too brief to be of
physiological consequence. They may also omit to document an extreme value
when such falls outside of their fixed time interval. There is a widespread
assumption, however, that failure to record true physiological variables frequently
represents the anaesthetists defensive attitude towards outside scrutiny (21).

Vigoda et al reported about anaesthesiologists having inappropriate and pre-
attested documentation on their charts, mostly done at the beginning of the
procedure (22). A claim against one of the anaesthesiologists at the University of
Miami alleging inappropriate documentation on an anaesthetic chart created doubt
about whether their anaesthesiologists were present throughout prolonged and

complex procedures (22).

McDonald et al reported that up to 11% of the anaesthesiologists’ intraoperative
time is dedicated to manual completion of handwritten charts (23). Many
anaesthesiologists believed that manual charting could be risky, as this involved
simultaneous patient care and real time charting of the intraoperative events (22).
The anaesthesiologists completed the chart at a time that was most convenient to
them. This may have medicolegal implications because real time charting is ideal
as it avoids omission of important events and enhances overall chart

documentation (24).
1.6 Anaesthesia Information Management Systems (AIMS)

Automated computer-generated anaesthetic charts could reduce times devoted to

chart completion while increasing the quality of data recorded (22, 25).



The automated management information systems are specialised forms of
electronic health record (EHR) systems. They allow the automatic and reliable
collection, storage, and presentation of data during the perioperative period (25,
26). They automatically record vital signs and allow the anaesthetist to enter other
events such as drug administration and perioperative events. These events are
captured on a timeline. In addition to providing basic record-keeping functions,
they typically also provide end users with access to summarised data. These
summaries can be used to facilitate quality assurance and research functions as
well as provide a record of a patients’ previous anaesthetic. They have been found
to enhance detection of adverse events under anaesthesia thus adding an
invaluable tool to quality improvement (25, 26). While the core functionality of
AIMS focuses on the automatic and reliable capture of intraoperative patient data,
most AIMS today also include modules for storing pre- and postoperative patient
information (26).

Comparisons between the two different modes of documentation have yielded
differing results. Edwards et al compared manual handwritten anaesthetic charts
to those generated by an anaesthesia management information system (AIMS) to
assess chart completeness between the two modes of documentation. In this
study the charts generated by AIMS were more complete than the manual
handwritten charts with a mean difference of 7.1%. Chart documentation earlier on
in the study was more detailed in both modes of documentation but declined over
time (25).

The introduction of AIMS in various institutions has been shown to be beneficial,
however, AIMS has generated a few controversies as having the potential to be a
medicolegal liability (22, 25, 27).

A previous case report showed that AIMS failed to recognise incoming data and
thus may have posed a medicolegal liability (22, 25). Wrightson et al showed that
having AIMS in place does not necessarily improve documentation (27). Some
have argued that AIMS has increased the medicolegal implications, where brief
physiological changes under anaesthesia may be exploited by a plaintiff's attorney

in a malpractice case but this has remained controversial (28).



1.7 Altering physician behaviour

Altering physician behaviour is not easy, even with clear guidelines in place and
with them knowing that poor documentation has medicolegal implications. It has
been shown that didactic lectures have been the least effective in reinforcing the
importance of adequate charting. Known and ongoing audits seem to somewhat
aid in altering physician behaviour (16, 29).

In the past there was an implicit expectation that when physicians became aware
of new information regarding clinical practice, they would automatically change
their practice patterns (30). This has not been the case because altering physician
behaviour is complex and can be difficult.

Greco and Eisenberg looked at different ways in which physicians could be
encouraged to change their practices when new information in the medical
fraternity was published (31). It was shown that changing physician behaviour was
more complex than what was initially thought. A passive approach in the form of
education through guidelines and lectures was shown to be the least effective. The
reason for this was because many physicians preferred a tried and familiar way of
practice regardless of what new research and guidelines may recommend. Some
institutions have offered incentives to anaesthetists for adequate chart completion.

This reward systems has ultimately improved quality of chart documentation (22).

Ongoing sequential audits have been shown to improve perioperative chart
documentation. Curtis et al conducted three consecutive prospective audits three
years apart at a tertiary care centre in South Australia (16). This was part of a
departmental quality assurance programme. The sequential audits showed an
improvement in documentation over the years when staff became aware that
regular audits of anaesthetic documentation were underway. A total of 43.8% of
perioperative records were appropriately documented in 2014 as opposed to
16.3% in 2009 when the audit initially began (16). Interventions involving more
than one strategy such as both education and feedback were proven to be more
effective (32).



1.8 Summary

The anaesthetic chart is the sole documentation of patient care during the
perioperative period. Both local and international audits have revealed poor
compliance in chart completion, even with guidelines set in place (15-17, 19).
Inadequate documentation not only compromises patient care but poses a huge
medicolegal liability. The anaesthetic department at Chris Hani Baragwanath
Academic Hospital forms part of the training circuit of the University of the
Witwatersrand. The academic programme mainly focuses on the different patient
profiles that may be encountered and how to tailor an anaesthetic for each patient.
Even though the anaesthetic chart is a vital component of patient perioperative
care, there are no formal lectures on chart documentation. An audit will be
conducted using a peer reviewed checklist adapted from the SASA and ANZCA
guidelines. With the problem quantified, hopefully there will be better chart

documentation and thus overall improvement in perioperative care.
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Round brackets (parentheses) should be used, as opposed to square brackets,

which are reserved for denoting concentrations or insertions in direct quotes.

General formatting

The manuscript must be in Microsoft Word or RTF document format. Text must be
1,5-spaced, in 12-point Times New Roman font, and contain no unnecessary
formatting (such as text in boxes, except for Tables). The manuscript must be free

of track changes.
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Acknowledgements, Declaration conflict of interest, Funding source, Ethics
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Abstract
Background

The anaesthetic chart is an important component of a patient’s health record in the
perioperative period. Studies have shown that anaesthetic charts are often incomplete. The
adequacy of chart completion in the anaesthetic department at Chris Hani Baragwanath
Academic Hospital (CHBAH) has never been quantified. An audit was done, and the
charts were assessed for adequacy of completion.

Methods

A retrospective audit of anaesthetic charts was done for the year 2019. Using a peer
reviewed checklist adapted from the Australian and New Zealand College of Anaesthetists
(ANZCA) and the South African Society of Anaesthesiologists (SASA) guidelines, a
sample of 333 charts was audited to assess adequacy of completion. To eliminate sampling

bias, a stratified sampling method was used.
Results

Completeness was defined as a chart scoring 100%. None of the charts scored 100%. The
overall median score of the charts was 77%. Charts were subdivided into three groups.
Charts scoring between 75-99% (n=212), 50-74% (n=121) and charts less than 50%
complete (n=0). Patient category (adult versus paediatrics), time of shift (day versus night)
and type of anaesthetic were audited and compared as factors that could affect chart
completeness. The only factor that had a statistically significant difference in chart
completeness was the patient category, where adult chart completion scored higher

compared to paediatric charts with a p-value <0.0074.
Conclusion

In conclusion the charts audited scored higher than previous audits done both locally and
internationally. Some important aspects of the charts were poorly documented. Ongoing
audits and training on chart completion can potentially improve the adequacy of
completion and should be part of the academic programme. Better documentation has the

potential to improve perioperative patient care and mitigate medicolegal risks.
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Introduction

The anaesthetic chart is an important component of a patient’s health record in the
perioperative period. The primary purpose of the chart is to document the clinical
management of patients presenting for an anaesthetic. It also plays a vital role in guiding
the future management of subsequent anaesthetics a patient may receive. Secondary
functions of the chart include its usage for quality assurance, coding, departmental
administration, and increasingly in the medicolegal setting. 1 Often it is the sole
documentation that the anaesthesiologist has of the perioperative events. It, therefore,
should be a comprehensive and concise reflection of the preoperative assessment,
intraoperative anaesthetic events as well as postoperative monitoring. It has been said that

the first line of defence in a medicolegal lawsuit is documentation. 24>

The ether chart, which was the earliest form of documentation of intraoperative events,
was developed by Harvard medical students Harvey Cushing and Ernest Codman in 1895.
® 1t was the first document which showed physiological changes during the administration
of an anaesthetic. Initially the variable charted was the patient’s heart rate while blood
pressure was later added in 1902. 8 Since then, record keeping and documentation in

anaesthesia has evolved to encompass a more detailed account of perioperative events.

Societies of anaesthesiologists worldwide have published guidelines with
recommendations on chart completion and record keeping. These societies include the
Association of Anaesthetists of Great Britain and Ireland (AAGBI), Australian and New
Zealand College of Anaesthesiologists (ANZCA) !, Canadian Anesthesiologists’ Society
(CAS) 7, American Society of Anesthesiologists (ASA) 8 and the South African Societies
of Anaesthesiologists (SASA). °

Audits done both locally and internationally have revealed inadequate documentation on
the anaesthetic charts even with guidelines for chart completion published. * %2 Manual
handwritten completion of charts was one of the factors thought to contribute to inadequate
documentation, since up to 11% of time in theatre can be dedicated to chart completion.
This led to the introduction of the Anaesthesia Information Management System (AIMS)
in developed countries. AIMS has been beneficial because it has decreased the amount of
time spent on chart documentation while improving the quality of chart adequacy. " * In

certain instances some have argued that AIMS has increased the medicolegal implications,
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where a brief physiological change under anaesthesia may be exploited by a plaintiff’s

attorney in a malpractice case. > AIMS, however, remains beneficial.

Chart documentation remains under medicolegal scrutiny. Meticulous documentation is
medicolegal proof of perioperative events and avoids the pitfall of ‘not documented; not
done’. 1817 It can be postulated that something not performed, will not be documented.
Internal audits of charts can identify gaps in anaesthetic practice and use these as teaching

opportunities.

The adequacy of completion of the anaesthetic charts at CHBAH has not been quantified.
An audit of the charts was performed using a checklist derived from the SASA and

ANZCA guidelines to assess chart adequacy.
Methods
This was a descriptive retrospective study.

Ethical approval was sought and obtained from the Human Research Ethics committee of
the University of the Witwatersrand and the post graduate committee. Approval to conduct
the study was sought and granted from the Anaesthesia Head of Department and the
Medical Advisory Committee at CHBAH. The study was conducted in accordance with the
declaration of Helsinki 8 and the South African Good Clinical Practice Guidelines. *° The
study also adhered to the Protection of Personal Information Act (POPIA) where no patient

or medical professional information was published or disclosed as part of the study. 2

A sample size of 336 charts was determined in consultation with a biostatistician and was
based on the proportion of complete charts in previous literature averaging 30%. On

average, 2700 anaesthetic cases are done monthly therefore, the minimum sample size for
a power of 80% and a precision of 3% is 112 charts per strata. Therefore, the total number
of charts selected over a three-month period was 336. This specific sample was calculated

with Epi info version 6.

All patients that had an anaesthetic administered had an anaesthetic chart filled out. It is

hospital policy to have the anaesthetic chart signed by the receiving nurse in the recovery
area or the receiving doctor in high dependency units. Charts from all theatres at CHBAH
were included in the study. Charts documenting sedation as the sole anaesthetic technique

were excluded. In an attempt to eliminate sampling bias, a probability sampling method
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was used, specifically stratified random sampling. The year was divided into three different
strata and a sample of charts was taken from each stratum. The strata were based on the
registrar and intern rotations into which the academic year was divided. Data was collected
during three different months of the year 2019. The months were January, May, and
August 2019. These months were part of three different registrar rotations to target three
different groups of registrars and interns. The months were chosen on the basis that they all
had 31 days, one public holiday and four weekends thus the number of cases performed
during those months should be similar. Within each month, systematic sampling methods
were used where a chart was selected at a specific interval, in this case every 18th chart
was audited. Auditing every 18th chart allowed for a wide spread of charts during the
month sampled to be audited. When this interval was repeated within a month, chart

sampling fell on every day of the week.

Adequacy of chart completion was defined as the chart meeting 100% of the checklist
requirements. Since it was unlikely that the charts would meet this criterion, the charts
were grouped into three categories: those scoring 75-99%; 50-74% and scoring less than
50%. The charts were audited using a 53-point checklist adapted from the ANZCA and
SASA guidelines. The data collection sheet used in this study was peer reviewed by three
senior specialists in the anaesthetic department. Their experienced input deemed the

minimum requirements the chart should contain in the context of this study.

Data was captured using a Microsoft Excel® spreadsheet. A descriptive analysis was
performed using frequency and proportion tables, and bar graphs to describe the
categorical variables. Continuous variables were summarised using means and standard
deviations or medians and interquartile ranges where appropriate based on the distribution
of the data. Comparisons between groups were performed using tests of proportions in the
form of the independent Student T test and P-values less than 0.05 were considered

statistically significant.
Results

A total of 336 charts were audited for the year 2019. Three charts were excluded as they
documented procedures performed under sedation. The charts were scored out of a total of
53 when the patient received a general anaesthetic or a combination of both a general and

regional anaesthetic. In cases where only a regional anaesthetic was performed, the charts
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were scored out of a total of 47. This is because six variables were not applicable in the
setting of a regional technique namely breathing system, size of the endotracheal tube or
laryngeal mask airway, ventilation settings, ventilation technique, end tidal CO2 and end
tidal agent. Each individual documented variable was scored if it was present (see Tables
1,2,3).

Table 1: Percentage scores of individual variables (Demographics and preoperative

assessment)
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*Not applicable in cases where regional anaesthesia
was administered.

Table 3: Percentage scores of individual variables (postoperative monitoring)

95.20
92.49
91.89

The overall median score for chart adequacy was 77% with an interquartile range (IQR) of
(72-81). Based on the overall scores, the charts were grouped into three categories: those
scoring 75-99%, 50-74% and less than 50%. None of the audited charts scored 100% and
none of the charts scored < 50%. Of the 333 charts, 212 (63.6%) scored between 75-99%
and 121 (36.4%) charts scored in the 50-74% category (see Figure 1).

N
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Figure 1: Average chart scores

The data collection sheet was subdivided into four sections: demographics, preoperative
assessment, intraoperative events, and postoperative monitoring. For normality, the Shapiro-
Wilk test was used. The percentage scores for all sections were not normally distributed
hence we used the median and inter-quartile range (IQR) to describe the data by section. In

each section, the maximum and minimum scores were determined, and the overall median

of each section analysed (see Table 4).

<50

Table 4: Average chart scores as per different sections

H 75-99
H50-74
m<50

Section Percentage complete | Percentage Percentage
(%) complete (%) complete (%)
Median (IQR) Minimum Maximum

Demographics 90 (80 —90) 60 90

Pre-operative assessment 67 (50 — 75) 8 100

Intra-operative charting 79 (73 -82) 54 96

Post-operative events 100 (100 — 100) 0 100

Overall 77 (72 - 81) 51 91
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Patient category, time of shift and type of anaesthetic were audited, and factors considered
that could potentially affect chart completeness. These factors were analysed to see if there
was a statistically significant difference in the chart scores. The normality of percentage
scores for subgroups was tested using the Shapiro Wilk test and it was found that the
scores were normally distributed. The mean, standard deviation (SD) and t-test were
therefore used to compare the percentage scores for adequacy of completeness between the
different categories (see Table 5).

Table 5: Comparative scores of three different variables

Variable Category (n=number | Percentage complete | t-test

of charts audited) (%) p-value
Mean + SD

Patient category Adult (n=240) 77.40 £+ 6.39 0.0074*
Paediatric (n=93) 75.20 £+ 7.30

Shift Day (n=179) 76.74 + 6.80 0.91
Night (n=154) 76.83 + 6.64

Type of Anaesthetic General (n=251) 76.70 + 6.84 0.71
Regional (n=82) 77.02 + 6.36

*P value < 0.05 significant at 5% level
Discussion

The anaesthetic chart is an important document detailing perioperative events of a patient
presenting for an anaesthetic. It is imperative that it is adequately completed, not only due
to the potential medicolegal implications but also as a reflection of the quality of patient

care. #3111

The main finding in this study, was that the charts audited at CHBAH scored significantly
higher compared to previous audits done both locally and internationally, with a median
chart completion score of 77%. Sequential audits done in South Australia by Curtis et al
had chart completion ranging from 25.5% to 35.1% over a five-year period. 1! Studies
done by Raff, in Cape Town South Africa, and Elhalwani et al, in Australia, reported

median chart completion scores of 29% and 32% respectively. 3 1°
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The highest scoring variables were patient name, gender, anaesthetist, anaesthetic
technique, sequence of events, time of drug administration and patient monitoring. These
variables were recorded in 100% of the charts audited. This finding is in keeping with
other audits done where patient demographics were documented in more than 90% of the
charts. ® 2122 Zemedkun et al had slightly different results where they had very poor
documentation of patient information with more than 90% of the charts not having

complete patient names. 2

The lowest scoring variables were height (0%), urine output (8.7%) baseline observations
(18.3%), blood loss (20.2%), patient position (23.7%) and patient consent (34.8%). These
findings were similar to the study done by Zemedkun et al where BMI was recorded in
1.2% of their charts and preinduction vitals were recorded in 37.5% of their charts. 2% In
our study the low documentation of urine output could be attributed to the fact that not all
patients presenting for an anaesthetic had a urinary catheter sited.

Marco et al and Raymer et al reported that chart design influences the adequacy of chart
completion, where a user-friendly logical design promotes chart adequacy. 2* 2 In this
study, the chart design is a combination of both the structured and unstructured format. The
structured format allows the user to select relevant lists of items or options already pre-
printed. The unstructured format is a free text entry system although the category maybe
prompted. 24 Our results demonstrated that the chart variables that had a structured format
were more likely to be complete. Patient demographics and postoperative monitoring,
which had a structured format, had higher median scores of 90% and 100% respectively.
The preoperative and intraoperative events which have an unstructured format, scored 67%

and 79% respectively.

Other factors that were considered to potentially play a role and affect chart completion
were audited and compared. Fatigue associated with extended working hours was one of
the factors. 227 In a study where anaesthesia residents had to perform simulation after a
night shift, it was shown that increased sleepiness decreased nontechnical skills, with
documentation being one of those skills. 2 However, in this study the findings were
different. There was no statistically significant difference in chart adequacy between day
and night shifts, p-value 0.91. A possible reason for the difference could be that night shift
in this study is over a 16-hour period compared to the other studies referenced where the

extended hour shifts were at least over a 25-hour period. 262/
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Of the 333 charts audited, 251 (75.4%) were documenting a general anaesthetic and the
remaining 82 (24.6%) charts were documenting a regional anaesthetic. There was no
statistically significant difference in documentation, with a p-value of 0.71. This finding
was similar to the study published by Elhalwani et al. 3 This evidence suggests that the
type of anaesthetic administered does not affect chart adequacy of completion.

A comparison of chart documentation was made between paediatric and adult cases. An
assumption was made that due to the meticulous anaesthetic associated with paediatric
cases, chart documentation would be expected to be superior. In this study, adult cases had
statistically significant better chart documentation compared to paediatric cases (p-value
<0.0074).

Limitations

The study was done at a single institution using a standardised anaesthetic chart template.
The results of the study cannot be extrapolated to other institutions or to different

anaesthetic chart templates.

A further limitation is that the study has assigned the same weight to all the variables
studied while some variables may in fact be less important than others and in some
instances be irrelevant in the care of the patient. An example would be the height variable
in a paediatric population where drug doses are weight based in patients <18 years and <
40kg.?® Omission of height from a chart for paediatric anaesthesia is thus not of the same

importance as omission of some other variables.
Conclusion

In conclusion, the anaesthetic charts audited at CHBAH scored higher when compared to
previous audits done both locally and internationally with a median score of 77%. Even
with a higher overall completion score, variables such as height, baseline observations,
premedication, patient position, blood loss and urine output were documented in less than a
third of the charts.

The type of anaesthetic and time of shift did not affect the adequacy of chart completion.
Adequacy of completion of adult charts was higher compared to the paediatric population
which was statistically significant with a p-value of p <0.0074. Ongoing lectures and audits

are necessary in the department to improve chart documentation. This should improve

30



patient perioperative care and decrease the risk of successful medicolegal claims against

the anaesthetist.
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4.1 Introduction and problem statement

The anaesthetic chart is an especially important component of a patient’s health
record in the perioperative period. The primary purpose of the chart is
documenting the clinical management and the overall care of patients presenting
for an anaesthetic. It plays a vital role in guiding the future management of
subsequent anaesthetics that a patient could potentially receive. Secondary
functions of the chart include its usage for quality assurance, coding, departmental
administration and increasingly in the medicolegal setting (1). Very often it is the
sole documentation that the anaesthesiologist has of the perioperative events thus
it should be a comprehensive and concise reflection of the preoperative
assessment, intraoperative anaesthetic events as well as postoperative

anaesthetic orders.

Documentation has not always been perceived as an important part of patient
care. The ether chart developed by Codman and Cushing in 1895 was the earliest
form of documentation of intraoperative events during the administration of an
anaesthetic (2). Intraoperative anaesthetic related deaths were not uncommon in
the 1890s but when Cushing had a patient demise under anaesthesia, he was
greatly affected, and this led to the development of an anaesthetic record showing
physiological changes under anaesthesia. Initially the variable charted was the
patient’s heart rate and later blood pressure was measured and included in the
chart as early as 1902 (2). Since then, record keeping and documentation in

anaesthesia has evolved to encompass more.

Although the value of charting physiological variables and intraoperative events
during an anaesthetic is known, there seems to be an alarming trend both locally
and internationally of inadequate completion of anaesthetic charts (3, 4). Societies
for anaesthesiologists in different parts of the world have developed various
guidelines in an attempt to standardise what is deemed acceptable documentation
for chart completeness. The Australian and New Zealand College of
Anaesthesiologists (ANZCA) formed in 1992 published guidelines on the

recommendation of the completion of anaesthetic charts, most recently updated in
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2019 (1). Other societies include the Canadian, American and South African
Societies of Anaesthesiologists (SASA) who have also published similar guidelines
over the years (5, 6). Even with guidelines set in place, chart audits in various

institutions reveal extremely poor compliance.

In a randomised audit of anaesthetic charts in an institution in Cape Town South
Africa, 284 preprinted manually completed charts were collected over a period of
one week and analysed using a 5-point questionnaire designed by the researchers
to assess chart completeness. Findings of the audit showed only 29% of the
charts were adequately completed and legible. The study results focused on the
potential medicolegal consequences that inadequate chart completion may give
rise to and the fact that the chart completion did not meet the standards
recommended by the different societies of anaesthesiologists (4).

Inadequate chart completion is not just a problem seen in middle- and low-income
countries. International studies have also shown that auditing of anaesthetic charts
reveals very poor compliance and completeness as recommended by published
guidelines (7). The adequacy of perioperative documentation in anaesthetic
charts was assessed in a hospital in Australia using their ANZCA guidelines (1)
with a larger sample size of 850 charts over a longer time period yielding very

similar results with only 27% of the charts being adequately completed (7).

Ongoing sequential audits have been shown to improve perioperative chart
documentation. Curtis conducted three consecutive prospective audits on the
quality of perioperative anaesthetic charts, using the 2009 ANZCA guidelines as a
standard, as part of a departmental quality assurance program at a tertiary care
centre in South Australia in the years 2009, 2011 and 2014, respectively. The
sequential audits showed an improvement in documentation over the years when
staff became aware that regular audits of anaesthetic documentation were
underway. A total of 43.8% of perioperative records were appropriately

documented in 2014 as opposed to 16.3% in 2009 when the audit initially began
3).

Various interventions have been trialed over the years to try standardise and

improve anaesthetic charting. Many anaesthesiologists believed manual charting
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could be the source of the problem; as this involved simultaneous patient care and
real time charting of the intraoperative events (8). A total of 15% of
anaesthesiologists’ intraoperative time is dedicated to manual handwritten
charting. Computer automation of this task could reduce times devoted to charting
while increasing the quality of data recorded (8).

Edwards compared manual handwritten records to those made by an anaesthesia
management information system (AIMS) to assess chart completeness between
the two modes of documentation. In this study the AIMS records were more
complete than the manual handwritten records with a mean difference of 7,1%.
Chart documentation earlier on in the study was more detailed in both modes of
documentation but declined over time (9). Even with AIMS in place at various
institutions, certain problems have arisen with inadequate or even inaccurate

charting.

There have been various studies on reports of anaesthesiologists having
inappropriate and pre-attested documentation on their charts, mostly done at the
beginning of the procedure. A claim against one of the anaesthesiologists at the
University of Miami alleging inappropriate documentation on a chart, gave rise to
guestions with regards to the presence and supervision of the anaesthesiologists
during complex procedures requiring a prolonged anaesthetic (8). Even with the
AIMS in place it was found that during emergence when there was a great deal of
pressure on the anaesthesiologist, there was no time to adequately document the
sequence of events and there was a very high likelihood of forgetting. Like many
busy professionals, the anaesthesiologists charted retrospectively and in some
instances events yet to happen at a time that was most convenient which in fact

poses many medicolegal implications (8).

A complete anaesthetic record must be able to tell a story of the perioperative
events surrounding patient care. Apart from the fact that an anaesthetic chart can
be used as a liability against the anaesthesiologist in a medicolegal setting, it is
meant to be used as a tool to assess quality of patient care. SASA published
guidelines on perioperative documentation which were adapted from the
guidelines previously published by the Canadian Anaesthesiologists’ Society
(CAS).
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These guidelines clearly stipulate the various physiological variables that should
be documented in the intraoperative and postoperative period and how frequently
they should be documented. If there’s any deviation from the guidelines, it should

be documented on the anaesthetic chart with reason (5).

ANZCA published a more detailed booklet on charting guidelines, last updated in
2019 (1). These guidelines have recommendations of what should be documented
on the anaesthetic chart. The recommendations include charting basic patient and
procedural information, pre-anaesthetic consultation, intraoperative anaesthesia
information with monitoring, blood loss and complications and lastly post
anaesthesia information (1). The Health Professions Council of South Africa
(HPCSA) has also published guidelines on the keeping of patient records and
what compulsory information should be included in a patient record (10). Also
included in the HPCSA booklet is information on signing of official records,
alteration of records and duration for the retention of health records (10). Good
medical records can be the strongest malpractice defense in medicolegal

malpractice cases (11).

Considering all the published literature, the manner of documentation is an
important part in overall patient care but there is still alarming trend of poor
charting. Even with guidelines in place, altering physician behaviour is not easy. It
has been shown that didactic lectures have been least effective in reinforcing the
importance of adequate charting. Known and ongoing audits seem to somewhat
aid in altering physician behaviour (3, 12). The marked variations in the quality of

charting have led to concerns about the differences in the quality of patient care.

In the past there was an implicit expectation that when physicians became aware
of new information regarding clinical practice, they would automatically change
their practice patterns (13). Greco looked at different ways in which physicians
could be encouraged to change their practices when new information in the
medical fraternity was published (14). It was shown that changing physician
behaviour was more complex than what was initially thought. A passive approach
in the form of education through guidelines and lectures was shown to be the most
ineffective. The reason for this was because many physicians preferred a tried and

familiar way of practice irrespective of what new research and guidelines may
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recommend. Interventions involving more than one strategy such as both

education and feedback were proven to be more effective (14).

The adequacy of chart completion at Chris Hani Baragwanath Hospital (CHBAH)
is unknown. In this study, preprinted manually completed anaesthetic charts
CHBAH theatre complexes will be audited for adequacy using a checklist adapted
from the SASA and ANZCA guidelines. Factors that may be contributing to poor
chart completion will also be explored.

Chris Hani Baragwanath Academic Hospital (CHBAH) is a tertiary hospital and
training institution for medical professionals of differing levels, ranging from
principal specialists to medical students, that the University of the Witwatersrand is
affiliated with.

The department of anaesthesia at CHBAH forms part of the training departments
that the hospital offers. It has a large number of theatres catering to different
surgical disciplines both on and off site. Due to the vast nature of operating
theatres, the academic program provided focuses mainly on the different patient
pathology that may be encountered in the different theatres and tailoring an
anaesthetic for differing patient profiles. Even though the anaesthetic chart is an
important part of patient care, very few lectures in the academic program focus on
adequate and concise completion of the chart. Registrars do not receive regular
training on chart completion and the interns rotating through the department on a
two-month basis, having the least experience in anaesthesia, are often given the
task of completing the chart. These factors often lead to substandard completion
of charts in the department. This problem is known and ongoing but has never
been quantified. This study aims to have an audit of the charts from all theatre
complexes using a checklist adapted from the ANZCA and SASA guidelines as the

standard of completion.
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4.2 Aim and objectives
4.2.1 Aim

The aim of the study is to audit the anaesthetic charts at CHBAH using a modified
checklist adapted from the SASA and ANZCA guidelines.

4.2.2 Objectives
The primary objectives of this study are to:

e Audit the anaesthetic charts at CHBAH and assess for adequacy using a
checklist adapted from the ANZCA and SASA guidelines.
e Assess different factors that may play a role in the adequacy of chart
completion i.e-
= Day shift versus night shift
= Regional anaesthesia versus general anaesthesia

» Paediatric versus adult patients

4.3 Research assumptions

The following definitions will be used in this study.

Anaesthetist: is any qualified doctor working in the Department of

Anaesthesiology including interns, medical officers, registrars and consultants.

Intern: is a doctor who completed a university degree but is currently undergoing
practical training prior to registration with the Health Professionals Council of

South Africa an independent practitioner.

Medical officer: is a qualified doctor practising in the Department of
Anaesthesiology under specialist supervision. Medical officers with more than 10

years of experience are career medical officers and are regarded as consultants.

Registrar: is a qualified doctor who is registered with the Health Professional

Council of South Africa as a trainee anaesthetist.
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Anaesthesiologist: a qualified medical doctor registered with the HPCSA as a

specialist anaesthesiologist.

Consultant: is an anaesthesiologist or career medical officer.
Adult: is a person 18-years and older.
Child: is a person younger than 18 years

Day shift: an 8-hour shift beginning at 08:00 and ending at 16:00.

Night shift: a 16-hour shift beginning at 16:00 and ending at 8:00

4.4 Demarcation of study field

The study will be conducted in the theatre complexes of CHBAH affiliated with the
University of the Witwatersrand situated in Soweto Diepkloof, the southern part of
Johannesburg. The staff complement of the anaesthetic department at CHBAH
comprises of 15 interns, 57 medical officers and registrars rotating at any given
time and 41 consultants. The main theatre complexes are the JD Allen theatres
which have 15 theatres, 11 of which are elective theatres and 4 are emergency
theatres which run on a 24-hour basis. An average of 1500 cases are done
monthly at the JD Allen theatres excluding the obstetrics and gynaecology
theatres, St Johns eye theatres and remote sites such as cardiac catheterization
laboratory and MRI and radiology suites. The anaesthetic charts audited will be
from all the theatre complexes which, when combined, average a total of 2700

cases done monthly.
4.5 Ethical considerations

Approval to conduct the study was obtained from the Human Research Ethics
Committee (Medical) and the Graduate Studies Committee of the University of the
Witwatersrand. Approval was sought and granted from the Anaesthesia Head of
Department at CHBAH. It was conducted in accordance with the declaration of
Helsinki (15) and the South African Good Clinical Practice Guidelines (16). The

study adhered to the Protection of Personal Information (POPI) Act where no
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patient or medical professional information will be published or disclosed as part of
the study (17)Each chart was allocated a study number and no identifying
information recorded in the data collection sheet. Confidentiality was maintained

as only the researcher and the supervisors will have access the raw data.

The data collected will be stored securely in a password protected data base for
six years following completion of the study.

4.6 Research methodology
4.6.1 Research design
A descriptive, retrospective design will be followed in this study.

A descriptive study is a non-experimental approach to research where
manipulation of variables is not possible (18). It can further be categorized
according to the sequence of data collection which can either be retrospective or

prospective.

A retrospective design measures a variable which has occurred in the past (18).
This research is retrospective and descriptive in nature as charts already filled out
in the past will be assessed and audited and there will be no manipulation of

variables.
4.6.2 Study population

The study population will be the anaesthetic charts filled out for both elective and
emergency procedures in all the theatre complexes at CHBAH where an

anaesthetic is administered by a member of the anaesthetic department.
4.6.3 Study sample
Sample size

The sample size was determined in consultation with a biostatistician and is based
on the proportion of complete charts. Based on the literature the majority of
anaesthetic charts did not meet the recommendations as per published guidelines.

Only 30% of the evaluated charts were deemed complete. Assuming the average
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of number of charts completed is 2700 monthly, the minimum sample size for a
power of 80% and a precision of 3% is 112 charts per month. Therefore, the total
number of charts for the three months chosen would be 336. This sample was
calculated with Epi info version 6.
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Sampling method

To try and eliminate sampling bias, probability sampling methods will be used,
specifically stratified random sampling where the year will be divided into three
different strata and a sample of charts will be taken from each stratum. The strata
will be based on the registrar and intern rotations that the academic year is broken
into. Data will be collected at three different months in the year 2019. The months
will be January, May, and August 2019. These months are part of three different
registrar rotations to target three different groups of registrars and interns. The
months were chosen on the basis that they all have 31 days, one public holiday
and four weekends thus the number of cases done in those months should be
similar. Within each month, systematic sampling methods will be used where a
chart is chosen at a specific interval, in this case every 18" chart will be audited.
When every 18" chart is audited, it allows a large spread of charts over the month
to be audited and when this interval is repeated within a month, chart sampling
falls on every day of the week. The charts will be audited using a 53-point checklist
adapted from the ANZCA and SASA guidelines. The charts will be deemed
adequate if they meet the criteria for completion as per guidelines. Adequacy will
be defined as the chart meeting 100% of the guideline requirements. As this is
highly unlikely the charts will be grouped as those scoring 75-99%; 50-74% and
less than 50% complete. The data collection sheet that will be used in this study is
peer reviewed by three senior specialists in the department and their input
provided what they deemed to be the minimum requirements the chart should
have in the context of our study. Taken into consideration in the data collection
sheet was an MMED previously done in the department of anaesthesia titled
“‘Development and validation of an instrument for essential information for
anaesthetic records.” This study focused on developing a standardised
anaesthetic chart with the minimum required essential information for the South

African context
Inclusion and exclusion criteria

Anaesthetic charts filled out for elective and emergency procedures in all the

theatre complexes at CHBAH were included in the study.
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4.6.4 Data analysis

Data will be captured using a Microsoft Excel® spreadsheet in conjunction with a
biostatistician. A descriptive analysis will be done using frequency and proportion
tables, as well as bar graphs, to describe the categorical variables. Continuous
variables will be summarized using means and standard deviations or medians
and interquartile ranges where appropriate based on the distribution of the data.
Comparisons between groups, e.g., neuraxial versus general anaesthetic charts,
will be done using tests of proportions in the form of the independent Student T
test and ANOVA for parametric data and the Mann-Whitney and Wilcoxon’s signed
rank test for nonparametric data. P-values less than 0.05 will be considered
statistically significant for differences between compared groups. Stata® version
15 software will be used to carry out the descriptive and comparative analyses.

4.7 Significance of the study

The study aims to investigate the completeness of anaesthetic charts as per
ANZCA and SASA guidelines. Not only is the anaesthetic chart a medicolegal
document but adequate documentation and chart completion also helps
colleagues in the anaesthetic department identify patients who are potential high
anaesthetic risks from previous charts. After this study completed and the results
obtained hopefully chart documentation will improve, and the department could
potentially have regular audits to improve the quality of charting. The intern
ESMOE week could potentially start incorporating a lecture on appropriate

charting and the importance of perioperative documentation.
4.8 Validity and reliability of the study

Validity and reliability are concepts used to evaluate the quality of research.
Validity is concerned with the accuracy and truthfulness of scientific findings (18).
Reliability is concerned with consistency, stability and repeatability of the
informants’ accounts, as well as the researcher’s ability to collect and record
information accurately (18).

The validity and reliability of the study will be ensured by:

o Appropriate sample size
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Appropriate study design

Using consistent measure to assess completeness i.e., the data
collection sheet based on ANZCA and SASA guidelines

Statistics analysis done in conjunction with a biostatistician.

4.9 Potential limitations

e Only three months of data collection.

e Charts damaged due to the storage process e.g., fading out becoming

illegible.

e Charts not returned to the department; either left in other wards or lost in

the transportation process of the patient.

4.10 Project outline

4.10.1 Time frame

Activity

Proposal preparation

Literature review

Proposal submission

Jan-
Feb

2019 | 2020

Mar- | May-
Apr | Jun

Jul-
Aug

Sep-
Oct

2020

Nov-
Dec

2020

Jan-
Feb

2021

Mar-
Apr

2021

May-
Jun

2021

Jul-
Aug
2021

Ethics approval

Postgraduate approval

Data collection

Data analysis

Draft article

Submission
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4.10.2 Budget

Item peprr:acaege Ol\]lcupn;gg; Copies Total
Proposal R1 20 6 R 120
Ethics R1 20 2 R 40
Post graduate form R1 2 6 R 12
Complete report R1 80 4 R 320

Grand total R 492

The Wits Department of Anaesthesiology will incur the costs of paper and printing.
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4.12 Appendices

Appendix 1: Data collection sheet

Chart domain Chart number: Score
Chart illegible =
Demographics
Name Yes/no 1
Hospital number Yes/no 1
Date Yes/no 1
Age/ DOB Yes/no 1
Gender Yes/no 1
Surgeon/proceduralist Yes/no 1
Anaesthetist Yes/no 1
Weight Yes/no 1
Height Yes/no 1
Procedure Yes/no 1
Total /10
Preop assessment
Baseline observation Yes/no 1
Patient co morbidities Yes/no 1
Concurrent medications Yes/no 1
ASA status Yes/no 1
Previous anaesthetic Yes/no 1
Allergies Yes/no 1
Fasting status Yes/no 1
Examination Yes/no 1
Airway assessment Yes/no 1
Relevant investigations Yes/no 1
Premedication Yes/no 1
Patient consent indicated Yes/no 1
Total /12
Intraoperative charting
Anaesthetic technique Yes/no 1
Sequence of events Yes/no 1
Fluid therapy e.qg., fluid type Yes/no 1
IV access Yes/no 1
Airway maintenance (size Yes/no 1
and type) e.g.LMA size 4.0* Yes/no 1
Breathing system e.g., Yes/no 1
circuit type*
Ventilation settings* Yes/no 1
vent technique (PCV/SIMV)* | Yes/no 1
Duration of anaesthetic Yes/no 1
Duration of procedure Yes/no 1
Drugs Yes/no 1
Dosages Yes/no 1
Timing Yes/no 1
Patient position Yes/no 1
Monitoring (correct 5-minute | Yes/no 1
intervals) Yes/no 1
BP Yes/no 1
MAP Yes/no 1
Pulse Yes/no 1
Sats Yes/no 1
etCO2 (if applicable) * Yes/no 1
etAA (if applicable) * Yes/no 1
Temp Yes/no 1
Blood loss Yes/no 1
Urine output Yes/no 1
Complications Yes/no 1
Total 128
Post op events
Vitals CVS Yes/no 1
Resp Yes/no 1
Neurological status Yes/no 1
Total 13
Total score /53
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