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8  Principal and additional
procedures for admitted
patients

Introduction
The National Health Data Dictionary (NHDC 1996) defines a procedure as an intervention that
is surgical in nature, carries a procedural risk, carries an anaesthetic risk, requires
specialised training, or requires special facilities or equipment only available in an acute
setting. The principal procedure is defined as the most significant procedure that was
performed for treatment of the principal diagnosis. However, the dictionary also states that
when no procedure was performed for treatment of the principal diagnosis, other
procedures can be reported as the principal procedure. In order, these are a procedure
performed for treatment of an additional diagnosis, a diagnostic/exploratory procedure
related to the principal diagnosis or a diagnostic/exploratory procedure related to an
additional diagnosis. Procedures therefore encompass surgical procedures and also non-
surgical investigative and therapeutic procedures such as X-rays and chemotherapy.
Most States and Territories use this dictionary definition; however, Victoria only designates
a procedure as the principal procedure if it was performed for treatment of the principal
diagnosis.
Procedures are not undertaken during all hospital admissions so only a proportion of the
separation records includes principal (or additional) procedure data. For example, principal
procedures were reported for only 36% of separations with a principal diagnosis within the
Infectious and parasitic diseases chapter.
Principal and additional procedures are classified, coded and reported to the National
Hospital Morbidity Database using the Australian Version of the International Classification of
Diseases, 9th Revision, Clinical Modification (ICD-9-CM) (National Coding Centre 1996). This
classification is hierarchical, with a small number of summary procedure chapters which are
divided into 98 more specific procedure groupings (represented by 2-digit codes) which, in
turn, are divided into a larger number of very specific procedure categories represented by
3- and 4-digit codes. The tables and figures in this chapter use the codes and abbreviated
descriptions of the ICD-9-CM procedure classification. Full descriptions of the categories are
available in the ICD-9-CM publication.
Most of the information is presented using three methods of grouping records based on the
ICD-9-CM procedure classification:
• ICD-9-CM procedure chapters— these 16 groups provide information aggregated at the

ICD-9-CM chapter level (Figures 8.1 and 8.2);
• ICD-9-CM procedure groupings— these 65 groups were chosen to provide more

detailed information than ICD-9-CM chapters, but still cover the entire procedure
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classification at a manageable level (Tables 8.2 to 8.9). Tables 8.19 and 8.20 present
counts of all procedures (principal and additional) using these groupings; and

• 3-digit ICD-9-CM groupings— about 900 categories describe procedures at a quite
specific level. Detailed information is presented for the 30 of these groups with the
highest number of separations (Tables 8.11 to 8.18) and summary information is
provided for all of the groups (for which separations were reported) on the Internet at
http://www.aihw.gov.au (Tables D3 and D4).

In addition,
• Table 8.1 presents information for ‘sentinel’ procedures based on groupings of 3- and 4-

digit ICD-9-CM categories (detailed in Appendix 4); and
• Table 8.10 presents information on the number of procedures reported (principal and

additional procedures).
Tables are presented with summary separation, patient day and length of stay statistics for
public and private hospitals, nationally and by State and Territory. National information on
age group and sex distributions is also presented. The data on relative rankings of the
various procedure groups (by numbers of separations or patient days) depend to some
extent on the chosen groups of procedure codes.
Some data for private hospitals in Tasmania and the Australian Capital Territory have not
been included in Tables 8.5, 8.7, 8.14, 8.16 and 8.20. These data were supplied but are not
published, for confidentiality reasons. Western Australia was not able to supply data on
procedures for its public psychiatric hospitals.

Highlights
Overall, there were 3.8 million separations for which a principal procedure was reported,
71% of total separations. Fourteen million patient days were reported for separations with a
principal procedure, 63% of the total.

ICD-9-CM chapters
Figures 8.1 and 8.2 provide a summary of the proportions of separations and patient days
reported for each of the ICD-9-CM procedure chapters.
The chapter with the highest proportion of separations in the public sector was Miscellaneous
diagnostic and therapeutic procedures, followed by Operations on the cardiovascular system and
Operations on the digestive system. The highest proportions of patient days were reported for
the Miscellaneous diagnostic and therapeutic procedures and Operations on the digestive system
chapters.
In the private sector, Operations on the digestive system had the largest number of separations,
followed by Miscellaneous diagnostic and therapeutic procedures and Operations on the
musculoskeletal system. The Miscellaneous diagnostic and therapeutic procedures and Operations
on the digestive system chapters accounted for the highest proportions of patient days.
For the public and private sectors combined, the two chapters with the most separations
were Miscellaneous diagnostic and therapeutic procedures and Operations on the digestive system.
The largest proportions of patient days were reported for Miscellaneous diagnostic and
therapeutic procedures and Operations on the digestive system.
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Principal procedures were reported for varying proportions of separations in the ICD-9-CM
chapter principal diagnoses groups. High proportions of separations for the Neoplasms (88%,
316,784), Diseases of the blood and blood-forming organs (85%, 53,619), Diseases of the nervous
system and sense organs (84%, 240,310) and Diseases of the genitourinary system (83%, 286,857)
chapters had principal procedures reported. In contrast, principal procedures were reported
for smaller proportions of separations with principal diagnoses in the Mental disorders (29%,
58,895), Infectious and parasitic diseases (36%, 28,961) and Diseases of the respiratory system
(44%, 137,586) chapters.

Sentinel procedures
Separation rates for sentinel procedures are a performance indicator within the framework
for reviewing the performance of public acute hospitals (NHMBWG 1996, SCRCSSP 1997,
1998). The procedures have been selected as sentinel procedures because of the frequency
with which they are undertaken and because they are often elective and discretionary, that
is, there are often treatment alternatives available. Thus, the population rates for separations
for which these procedures are reported is an indicator of the appropriateness of care
delivered within public hospitals.
Table 8.1 provides information, by State or Territory of usual residence of the patient, on
separation rates for ten sentinel procedures including caesarean section, lens insertion,
coronary artery bypass graft and appendicectomy. Separations were included for which the
sentinel procedures were reported either as the principal procedure and/or an additional
procedure and the ICD-9-CM codes that have been used to define each of the procedures are
listed in Appendix 4. Age- and sex-standardised separation rates are presented to take
account of the different age and sex structures of the populations of the States and
Territories.
In order to compare intervention rates across jurisdictions, the standardised rate for each
procedure for each State and Territory is accompanied by the standardised rate for all other
jurisdictions excluding the reference State or Territory. For example, the rate for
appendicectomy in Victoria was 1.5 separations per 1,000 population. The standardised rate
for all other States and Territories combined was 1.4 per 1,000 population. Thus, Victoria
had a separation rate for appendicectomy that was 9.9% higher than the rate for all other
jurisdictions combined. This difference was statistically significant (that is, there is less than
1% chance that the difference between Victoria and the other jurisdictions occurred by
chance).
The most common procedures were endoscopy and lens insertion, separations for which
were reported at a rate of 24.0 and 5.1 per 1,000 population, respectively. There was marked
variation in rates among the jurisdictions for these (and other) procedures; some of this may
reflect differences in the coverage of private free-standing day hospital facilities in the
database.
Caesarean section was the third most common procedure. The rate was highest in South
Australia and lowest in the Northern Territory (3.2 and 2.4 per 1,000 population,
respectively). The separation rate for coronary artery bypass graft procedures was highest in
New South Wales (at 1.0 per 1,000 population) and Victoria had the highest rate for
angioplasty (0.9 per 1,000 population). Separations for hip replacements were most frequent
in Tasmania (1.4 per 1,000 population) as were separations for hysterectomy (2.3 per 1,000
population). Separations for tonsillectomy were significantly more frequent in South
Australia (2.5 per 1,000 population) than in other jurisdictions.
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Broad procedure groupings

Sector

Public hospitals accounted for 63% of the separations with reported principal procedures
(2,394,290), although they accounted for 68% of the separations overall (Tables 8.2 and 8.3).
Similarly, although 74% of overall patient days were in public hospitals, only 70% of patient
days associated with principal procedures were in public hospitals (980,5883). This reflected
the higher proportion of separations in the private sector that were reported with a principal
procedure, compared with the public sector. In public hospitals, 66% of total separations
involved a principal procedure (2,394,290), and these separations were associated with 60%
of total patient days (9,805,883) (Table 8.2). In contrast, in private hospitals, 82% of total
separations involved a principal procedure (1,381,606), and these separations were
associated with 72% of total patient days (4,185,011) (Table 8.3).
The group of principal procedures which accounted for a large number of separations in
public hospitals was Other operations on vessels (390–399). The principal procedure which was
reported for most of these separations was Haemodialysis (39.95); this was reported for 97%
(349,351) of this group. Other non-operative procedures (990–999) was the second most
frequently reported group; Injection or infusion of cancer chemotherapeutic substance (99.25) was
the most commonly reported individual procedure (140,131, 52% of this group).
In private hospitals the largest group of principal procedures Incision, excision and
anastomosis of intestine (450–459). The principal procedures which accounted for most of the
separations in this group were diagnostic endoscopies (45.13, 45.16, 45.23, 45.25, 45.42):
183,015, 59% of the group overall.

States and Territories

Tables 8.4 to 8.7 contain detail on the pattern of hospital use in the States and Territories for
the procedure groups, in both the public and private sector. These tables enable State by
State comparisons of overall hospital use for the different procedure groups, and the share
of separations between the private and public sector. For example, the proportion of total
separations for Operations on skull, brain and cerebral meninges (010–029) in public hospitals
(rather than private hospitals) was higher in New South Wales (88%, 2,553) than in
Queensland (70%, 1,188). The proportion of total patient days for Operations on appendix
(470–479) that were in private hospitals varied markedly by State, from 34% (4,876) in
Queensland to 16% (4,519) in New South Wales.

Age group and sex

In Tables 8.8 and 8.9, information on the number of separations by age group and principal
procedure groups is presented for males and females. These tables show a number of
different patterns in the age distributions of separations for the various procedure groups.
For example, patients admitted for Reconstructive and other operations on middle and inner ear
(190–209) were mostly in the younger age groups, while the opposite was the case for
Operations on heart and pericardium (370–379). Other groups of procedures had a peak in the
middle age groups, for example Operations on nose and nasal sinuses (210–229) and Incision,
excision and anastomosis of intestine (450–459).
These tables also indicate the relative importance of the procedure groups as causes of
hospitalisation for each sex and age group. For example, males in the 15 to 24 years age
group commonly had procedures in the Operations on teeth, gums and alveoli (230–249) and
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Operations on skin and subcutaneous tissue (860–869) groups. For females, the age group with
the highest number of separations with a principal procedure was the 25 to 34 years age
group. Older females were more frequently reported for principal procedure groups such as
Operations on lens (130–139) and Physical and respiratory therapy, rehabilitation and related
procedures (930–939).

Number of procedure codes
Table 8.10 presents information on the number of procedure codes (principal and
additional) reported to the National Hospital Morbidity Database. There were marked
differences between the States and Territories in the maximum number of procedures
reported (for example, in the public sector, 26 procedures for Queensland and Tasmania and
15 for Australian Capital Territory; however, the average number of procedure codes per
separation varied little among the jurisdictions, for both the public and private sectors. The
Institute requested a maximum of 26 codes so this may have restricted the number of codes
reported by some jurisdictions.
In the public sector 7% of records had five or more procedure codes, but in the private sector
only 4% of records fell into this category. This may have been due to more complicated
cases being treated in public hospitals, or differences in coding practices between the
sectors.

High volume procedures
Tables 8.11 to 8.18 present information on the most common principal procedures (at the 3-
digit level of the ICD-9-CM classification). Tables 8.11 and 8.12 contain summary separation,
patient day and average length of stay statistics for the 30 procedures with the most
separations in public and private hospitals.
In the public sector, the most common principal procedure groups were Other operations on
vessels (399) (99.8% of which, 349,351, were for haemodialysis, code 39.95) and Injection or
infusion of other therapeutic or prophylactic substance (992) (74% of which, 140,131, were for
chemotherapy, code 99.25).
For both of those the average length of stay was relatively short; the proportion of
separations that were same day separations was 99% (345,677) and 78% (148,498)
respectively. The highest numbers of patient days were reported for the Diagnostic physical
therapy (930) (408,902) for which the average length of stay was 13 days and for Other
operations on vessels (399) (369,593).
In the private sector, the most frequent principal procedure was Diagnostic procedure on large
intestine (452) (85,650) with the second most frequent being Diagnostic procedures on small
intestine (451) (82,235). Diagnostic endoscopies comprised 93% (156,463) of these two
groups, combined. The principal procedure with the highest number of patient days
(240,833), Joint replacement of lower extremity (815), also had the longest average length of stay
(13 days).
There was some variation between the States and Territories in the relative number of
separations for the most common procedures (Tables 8.13 and 8.14). For example, in the
public sector Victoria had relatively low numbers of separations for Extracapular extraction of
lens by fragmentation and aspiration technique (134) (1,376 separations) and Repair and plastic
operations on the nose (218) (922 separations). Information on the average lengths of stay by
State and Territory is presented in Tables 8.15 and 8.16.
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Age and sex

There was no difference between males and females in the proportion of separations with
principal procedures, with both groups recording 71% (1,728,319 and 2,046,892, respectively,
Tables 8.17 and 8.18). For both males and females, the two groups of principal procedures
with the most separations were Other operations on vessels (399) and Injection or infusion of
other therapeutic or prophylactic substance (992).
For males, the age group for which the highest number of separations with principal
procedures was reported was the 65 to 74 years age group (451,282) (Table 8.17). However,
there was a great variation in the age distribution for the different 3-digit procedures, with
males under the age of 5 years being the most commonly reported for the Respiratory therapy
group, for example. For females the age group with the largest number of separations with
principal procedures was the 25 to 34 years age group (519,2111) (Table 8.18). Older females
were more frequently reported for principal procedure groups such as Other operations on
vessels (399), Injection or infusion of other therapeutic of prophylactic substance (992) and
Extracapular extraction of lens by fragmentation and aspiration technique (134).

Additional data

The accompanying tables on the Internet at http://www.aihw.gov.au provide national
summary statistics for public and private hospitals for each 3-digit ICD-9-CM procedure
code (as presented for the top 30 procedures in Tables 8.11 and 8.12). For confidentiality, the
statistics for some codes in the private sector have been suppressed. The information was
suppressed if there were fewer than 100 private hospital separations reported for the code
and there were fewer than three reporting units (hospitals, or States where the hospitals
were not individually identified), or there were three reporting units and one contributed
more than 85% of the total separations, or two contributed more than 90% of the separations
for the code.

Total procedures
Tables 8.19 and 8.20 provide counts of all the procedures (principal and additional) reported
for 1996–97, by State and Territory for the public and private sectors. The totals are the total
number of procedures, rather than the total number of separations or separations for which
a procedure was reported. Counts of all procedures for groups such as Physical and
respiratory therapy, rehabilitation and related procedures (930–939) (919,677), and Operations on
spinal cord and spinal canal structures (030–039) (111,842) are higher than counts of principal
procedures (Tables 8.2 and 8.3), indicating that these procedures were commonly reported
as additional procedures.
The most commonly reported procedure group in public hospitals and for public and
private hospitals combined was Physical and respiratory therapy, rehabilitation and related
procedures (930–939) (919,677 procedures in total). The most frequently reported procedure
within this group was Other diagnostic physical therapy (93.09), 16.8% of this group (154,741).
In private hospitals the largest group of procedures was Incision, excision and anastomosis of
intestine (450–459) (308,650). This group also ranked second when combining public and
private hospitals (549,474). The procedure which accounted for most of these in private
hospitals was colonoscopy (45.23), 31% of the group overall (97,047). The third largest group
for public and private hospitals combined (534,671) and second in public hospitals (415,328)
was Other nonoperative procedures (990–999). The single procedure which accounted for most
of these was chemotherapy (99.25), 38% of the group overall (205,027).
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