Improving efficiency and underpinning
transparency in research: enhancing research

resources via a research repository

By Emma Gullery

Supervisors: Peter Davis, Barry Milne, Martin von Randow

COMPASS
RESEARCH CENTRE November 2011 - February 2012 TSIEAJ[T&VKIEQS'\IIBY

THE UNIVERMITY OF AUEKLAND FACULTY OF SCIENCE

Whare Winanga o Timaki Makaurau Department of Statistics




Acknowledgements

| would like to thank the Statistics Department for awarding me a summer
scholarship and the opportunity to gain new skills and research experience. To the
COMPASS team | would like to extend my gratitude for their guidance and expertise
which | feel has helped me to complete this project satisfactorily. Specifically, thanks
to Barry Milne, Martin von Randow, Karl Parker, Peter Davis, Gerry Cotterell and
Oliver Mannion for their help and supervision throughout the 10 weeks | have been
working at COMPASS. My appreciation goes out to you for your constant and

friendly supervision that made my time working at COMPASS most enjoyable.



Abstract

Hospital discharge data has been widely used to study and estimate health care
delivery as it changes through the years. Research into this field allows for policy
development and analysis useful for both the consumer and provider. The National
Minimum Data Set (NMDS) is a large data set containing information on hospital
events that have occurred at every public and private hospital in New Zealand. The
Enhancing Hospital Outcomes (EcHO) project was designed to analyse the quality of
patient care in New Zealand using indicators to measure a variety of health
conditions and events. Before developing methods to approach this task, care
needed to be taken in applying analyses to the NMDS, given that the data collection
spanned years of changing coding practices and the creation of new diagnostic
categories. These changes highlight the need for data filtering. The Ministry of
Health (MoH) has reported their filtering techniques of the NMDS and code was

developed to replicate the process to enable more accurate estimates.

Through close inspection of the related MoH filtering publications, inconsistencies
were found in their figures raising doubt when trying to reproduce the computer
code. Despite this, figures were compared and for most categories filtering
exclusions numbers from the EcHO project were similar to those released by the
MoH. Categories that were found to produce dissimilar results to the MoH figures
were error diagnosis-related groups (DRGs), endoscopic retrograde cholangio
pancreatography (ERCPSs), inconsistent stays, mental health cases and disability
support services cases (DSS)

Allowing public access to these developed methods of filtering and healthcare quality
indicators was a main objective to the project. Hypertext Markup Language, or
HTML, code was written to publish the SAS code for the EcCHO project on the
website belonging to the New Zealand Social Sciences Data Service (NZSSDS,

found at: http://www.nzssds.org.nz).
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Project Aims

The New Zealand Social Science Data Service (NZSSDS) is a service on the web

(www.nzssds.org.nz) that seeks to provide researchers with methods and data that

have been analysed and trialled previously. Supplying well-documented work would
enable cross validation of tried methods and also save time and resources for other
researchers who wish to perform similar analyses using more updated versions of
the data sets. Comparability is a big issue when working with the NMDS so
collaboration on the filtering methods would enable a more uniform approach to be
developed amongst those researchers wishing to analyse the data. The filtering code
and other methods used were compiled into a user-friendly format available for

download online.

1 Introduction

Accessibility to research methods has been long required as a form of collaboration
to improve theory and ideas. Partially completed through published literature and
media spotlight, the ability to increase awareness on tested methods and to gain

knowledge in the area is invaluable.

The New Zealand Social Sciences Data Service (NZSSDS) is a website developed
by COMPASS dedicated to providing a portal to researchers and scientists wishing
to make their work publicly available. The accessibility of the work saves time and
resources for those wishing to perform similar analyses. Data, methods and results
are available online for users who wish to see professional research carried out

through different types of social surveys.

A project that was carried out and published on the NZSSDS website, called
‘Enhancing Hospital Outcomes’ (EcHO) made use of hospital discharge data and

methods that can be used to analyse it. The project sought to establish valid
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methods of assessing patient quality of care, and whether the financial investment

over the recent years had the desired output.

Hospital discharge data was retrieved through the National Minimum Data Set
(NMDS) which is managed by the Ministry of Health (MoH). The NMDS contained
cases for every event that has required hospital treatment in New Zealand and is
used regularly by researchers both internally and externally within the MoH to
analyse medical trends and aid policy development, (Poole et al., 2009). Variables
such as age, sex and ethnicity are recorded along with procedure codes, diagnostic

codes and the event start and end dates.

In analysing the NMDS, the MoH applies various filters to the data to allow for
comparability across years of data collection. The filtering attempts to remove any
effects that may be introduced from changes in coding practice and patient
categories through the different periods of hospital events (Katzenellenbogen,
Baxendine, Cheung, Pool, & Jackson, 2001b). While the MoH does release a
description of the filtering process, the actual computer code is omitted so every
attempt to replicate closely the underlying concepts has been made (Ministry of
Health, 2006b).

In this report | will discuss the tasks | worked on and the areas related to the effort of
dissemination of data and methods. Introduced firstly is the project that the research
and methods focussed on, Enhancing Hospital Outcomes, followed by a section
describing the data set that the analyses used, the National Minimum Data Set.
Examined in the next section is the website which the work was uploaded onto — the
New Zealand Social Science Data Service, followed by the concluding discussion

and any limitations | encountered while working on the research project.



2 Enhancing Hospital Outcomes

The Enhancing Hospital Outcomes (EcHO) project was initiated to utilise hospital
discharge data and other data sources such as the mortality data set to allow for
investigation into patient quality of care, throughput, and output for the financial
years 2001 to 2009.

Given the increase of investment into the health sector over the previous years, the
project also aimed to determine whether this had an effect on output and the volume

of people receiving needed care.

Patient Indicators

Indicators were pre-developed using SAS to estimate various components
determining quality of care. These indicators included preventable hospitalisations
and avoidable mortality. Preventable hospitalisations encompass topics such as
ambulatory sensitive cases and diabetes complications (Page, Ambrose, Glover, &
Hetzel, 2007). These are cases where simple vaccinations or lifestyle and diet
management would have prevented the hospitalisation. Avoidable mortality
indicators summarise a set of conditions where mortality should be largely reduced
given current availability of health services (Page et al., 2006). Comorbidity
indicators were also developed to help determine the variables associated with high
resource costs and length of stay in the hospital (Elixhauser, Steiner, Harris, &
Coffey, 1998). These comorbidities could then be used to predict the likely cost of a

community requiring ongoing treatment.

Output was also estimated using variables such as length of stay and calculating the
average number of beds used per day. These variables were created to quantify the
efficiency of the health sector and seek variables that were associated with an

increase in the throughput.



Other indicators that were produced were those signalling readmissions and
mortality. Readmissions were either planned or unplanned and had to occur within
30 days of their last discharge. Mortality figures included in-hospital death and 30, 60
or 90 day mortality since the admission date.

The EcHo project used ICD codes from published resources for each of the medical

conditions, referenced on the introduction of each indicator (appendix Figure 1).

3 The National Minimum Data Set

The National Minimum Data Set (NMDS) is a large database containing discharge
information from the public and private hospital sector. Detailed information is
recorded on all aspects of the patient’'s event such as demographics to the multiple
diagnoses made. A patient can have multiple events requiring hospital care
throughout the year resulting in different cases with a common identifier. The MoH
monitors the NMDS and receives the data at regular intervals from the different
health providers around New Zealand. Public hospitals are required to process a
new event within 21 days after the month of discharge and a slightly longer grace
period is given to private health organisations (Ministry of Health, 2012).

The NMDS was established in 1993 and contains data recorded as early as 1988
(Ministry of Health, 2012). Since then, various aspects about the data have changed
and thus affected the year-to-year comparability (Katzenellenbogen, et al., 2001b).
These changes include modifications to the International Coding of Disease (ICD)
over the years, from 1999 onwards, ICD-10 was adopted and updated the ICD-9CM
version. The newer coding system allowed for more specific diagnoses, possibly
affecting the number of cases in different diagnostic groups. Other aspects that were
changed that affected the NMDS were the introduction of new categories such as
well babies. Well babies are classified as healthy newborns delivered in hospital but

their registration did not start until 1991 so for analyses through the duration of data



collection, these units should be removed (Katzenellenbogen, Baxendine, Cheung,
Pool, & Jackson, 2001a).

The MoH has published a series of steps that are carried out before performing
analyses on the NMDS (Ministry of Health, 2006b). These steps are divided into the
categories containing units that are removed from the NMDS, 20 of which have been
released. With each step, a blurb stating the ICD codes that make up each category
was included which has been followed to produce the exclusions given in Table 1
and 2. The justification of removing these units varies within each type, the
underlying concept is that for analyses performed on the data to be comparable from
year to year, the cases analysed must be as similar as possible over time. If these
cases are not kept similar, any significant differences within categories between
years could be attributed to these changes in diagnostic coding or other aspects that

have been altered through the data collection years.

Figure 1 — MoH NMDS Exclusions: this page shows two tables of NMDS exclusions from 2001
to 20009.
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Table 1 — NMDS exclusions for the MoH filtering steps 1 to 20, except step 18 (transfers).

Alternating columns are to compare the released MoH figures, from the 04/05

hospital throughput publication, with those figures obtained by the EcHO project.
Total row is the sum of the exclusions minus those with multiple exclusion codes.

MoH Filtering Step MoH ECHO MoH ECHO MoH ECHO MoH
01/02 01/02 02/03 new 03/04 03/04 04/05
1. Nontreated patients 10,160 10,177 9,778 9,821 10,100 10,139 10,419
2. Error DRGs 207 326 344 313 296 255 228
3. Renal dialysis 12,685 14,042 15,744 15,418 19,978 19,623 23,024
4. Chemo/Radiotherapy 4,803 4,834 4,963 4,988 5,120 5,153 5,952
5. Sleep apnoea 1,244 1,248 1,182 1,183 1,186 1,192 1,311
6. Lithotripsies 374 369 380 380 422 417 453
7. Colposcopies 1,250 1,193 1,102 1,049 1,036 1,011 917
8. Cystoscopies 2,863 2,838 2,797 2,751 2,980 2,924 2,922
9. ERCPs 531 542 531 543 474 527 392
10. Colonoscopies 6,988 6,992 8,168 8,093 8,167 8,088 8,323
11. Gastroscopies 8,197 8,144 8,539 8,439 7,949 7,867 8,089
12. Bronchoscopies 1,693 1,709 1,700 1,710 1,795 1,824 1,779
13. Blood Transfusions 5,829 5,825 6,248 6,260 6,422 6,431 6,159
14. Inconsistent stays 216 215 154 227 127 240 344
15. Well babies 35,150 35,073 35,024 34,886 36,288 35,984 36,591
16. Mental Health 10,551 9,718 10,661 9,773 10,584 9,891 17,228
17. DSS 18,447 23,157 17,182 23,233 15,309 22,142 15,412
19. A&E/Short Stay Obs 34,446 35,050 35,381 35,778 37,156 37,546 41,920
20. Overseas patients 24,456 1,766 23,733 1,974 23,650 1,939 25,421
Total 179,415 162,141 183,001 165,690 188,870 172,293 203,657

Table 2 — Similar as for table 1 but for years 2005 to 2009. No MoH exclusion figures were
available to make comparisons for these years.

MoH Filtering Step ECHO ECHO ECHO ECHO
05/06 06/07 07/08 08/09

1. Nontreated patients 10,450 9,790 10,554 11,218
2. Error DRGs 45 55 43 48
3. Renal dialysis 24,911 25,921 16,106 16,759
4. Chemo/Radiotherapy 7,351 7,916 8,534 8,365
5. Sleep apnoea 1,335 1,300 1,308 1,564
6. Lithotripsies 374 441 451 497
7. Colposcopies 937 834 864 798
8. Cystoscopies 2,459 2,522 2,459 2,222
9. ERCPs 397 411 408 479
10. Colonoscopies 9,007 9,483 10,659 11,537
11. Gastroscopies 8,044 7,810 8,389 9,073
12. Bronchoscopies 1,607 1,676 1,716 1,833
13. Blood Transfusions 6,345 6,569 6,541 6,663
14. Inconsistent stays 218 298 119 6
15. Well babies 37,039 37,726 41,373 40,748
16. Mental Health 9,477 9,748 9,671 9,921
17. DSS 20,294 20,934 20,212 20,436
19. A&E/Short Stay Obs 48,321 50,964 52,999 84,385
20. Overseas patients 3,190 3,511 3,462 3,606
Total 189,914 195,747 193,834 227,800
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After the filtering was applied to the NMDS, the exclusion figures in each category
were compared to those released in MoH hospital throughput publications (Table 3).
Firstly, it was noticed that the numbers in each filter category were slightly different
to those in the same category, and same year but different publication. These small
differences could be due to slight changes in the cases added to the NMDS over
time, as the data set is continuously being updated with hospital events that may not
have made it in time before the analyses were performed. However, it was noted that
for the categories; 14 Inconsistent stays, 15 Well babies and 18 Transfers, the
figures changed significantly between different throughput publications. In Table 3 it
shows that the number of cases excluded in the financial year 2000/2001 for
inconsistent stays was 1,165 as stated in the 01/02 and 02/03 hospital throughput
publications but for that same financial year the figures in the 03/04 and 04/05
publications state only 405 exclusions. For category 15 (well babies), the respective
figures were 37,107 compared with 35,228 and for category 18 — transfers, the
respective figures were 7,406 compared with 21,174 exclusions (Ministry of Health,
2004a, 2004b, 2006a, 2006b).

Filtering Issues Encountered

Inconsistencies within the filtering performed by the MoH prompt the question as to
whether it is realistic to aim for the results released in the publications. Despite this,
most of the categories that code was developed for produced similar exclusion
figures when compared to the MoH publications (Table 1). Because the last hospital
throughput publication released was for the financial year 2004/2005, and the data
that was used for the EcHO project spanned from 2001 to 2009, only the filtered
cases for the financial years 2001 to 2005 were compared with the MoH released
figures. For the categories; 1 Non-treated patients, 3 Renal dialysis, 4
Chemotherapy/Radiotherapy, 5 Sleep apnoea, 6 Lithotripsies, 7 Colposcopies, 8
Cystoscopies, 10 Colonoscopies, 11 Gastroscopies, 12 Bronchoscopies, 13 Blood
transfusions, 15 Well babies, 19 A&E/Short stay observations and 20 Overseas
patients it can be seen that the difference between the two figures (EcCHO and MoH)
is small whereas for categories; 2 Error DRGS, 9 ERCPs, 14 Inconsistent Stays, 16
Mental Health and 17 DSS the differences between the MoH figures and EcHO are

more considerable.
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It should be pointed out that for the mental health cases, a jump in cases occurred
from 10,584 for the year 03/04 to 17,228 in 04/05 (Table 1). Because the last
publication released on hospital throughput was the 04/05 version, the accuracy of
this observation could not be verified through a later MoH filtering release. The only
relevant MoH hospital throughput publications found were released in 2001/2002,
2002/2003, 2003/2004 and 2004/2005 that contained filtering figures for the NMDS
(Ministry of Health, 2004a, 2004b, 2006a, 2006b).

Step 18 involved Transfer cases, patients who had multiple records for a single
procedure or condition as a result of being transferred between specialist hospitals
during treatment. The description of this category was unable to be interpreted into
code therefore there was no category 18 to compare with any of the MoH releases.

Table 3 — MoH Inconsistent NMDS Exclusions: This table shows the NMDS exclusions for each
category for the financial years 2000/01 and 2001/02, by hospital throughput
publications for years 2001/02, 2002/03, 2003/04, and 2004/05.

Hospital Throughput Publication
01/02 02/03 03/04 04/05 01/02 02/03 03/04 04/05
Category NMDS exclusions for the financial year
00/01 00/01 00/01 00/01 01/02 01/02 01/02 01/02

1. Non-treated Patients 10,393 10,393 10,357 10,357 10,201 10,201 10,160 10,160
2. Error DRGs 197 197 190 190 219 219 207 207
3. Renal Dialysis 11,773 11,773 11,746 11,746 12,709 12,709 12,685 12,685
4. Chem/Radiotherapy 4,574 4,574 4,571 4,571 4,811 4,811 4,803 4,803
5. Sleep Apnoea 1,159 1,159 1,157 1,157 1,247 1,247 1,244 1,244
6. Lithotripsies 365 365 364 364 374 374 374 374
7. Colposcopies 1,488 1,488 1,448 1,448 1,252 1,252 1,250 1,250
8. Cystoscopies 2,852 2,852 2,851 2,851 2,865 2,865 2,863 2,863
9. ERCPs 548 548 542 542 541 541 531 531
10. Colonoscopies 6,370 6,370 6,365 6,365 6,994 6,994 6,988 6,988
11. Gastroscopies 8,299 8,299 8,282 8,282 8,217 8,217 8,197 8,197
12. Bronchoscopies 1,701 1,701 1,685 1,685 1,701 1,701 1,693 1,693
13. Blood Transfusions 5,012 5,012 5,005 5,005 5,840 5,840 5,829 5,829
14. Inconsistent Stays 1,165 1,165 405 405 1,118 1,118 216 216
15. Well Babies 37,107 37,107 35,228 35,228 37,112 37,112 35,150 35,150
16. Mental Health 8,323 8,323 8,893 8,893 9,634 9,634 10,551 10,551
17. DSS 15,713 15,713 16,143 16,143 17,761 17,761 18,447 18,447
18. Transfers 7,406 7,406 21,174 21,174 8,703 8,703 22,617 22,617
19. A&E/Short Stay Obs 28,152 28,152 27,794 27,794 35,047 35,047 34,446 34,446
20. Overseas Patients 2,137 2,137 2,468 2,468 2,105 2,105 2,410 2,410
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4 The New Zealand Social Science Data
Service

The New Zealand Social Science Data Service (NZSSDS) is a website dedicated to
providing access to the wider research community, resources and methods used by
fellow scientists. Data sets are stored along with SAS and SPSS computer code for
programs that were developed by statisticians working for the Centre of Methods,
Policy Application in the Social Sciences (COMPASS). Information on surveys that
have been carried out is also available for study and as a guide to survey design for

other researchers.

There are several sections on the NZSSDS website that link into the data holdings
and teaching resources. The section involved with the EcHO project is under
“Browse Enhanced Publications” which holds the web pages designed to contain the

MoH filtering performed on the NMDS (see appendix Figure 2).

As a part of this summer project, new web pages were added to the NZSSDS
website to share the methods used to filter the NMDS and indicator code used to

analyse patient safety and throughput (found at: http://www.nzssds.org.nz/node/141).

Hyper Text Markup Language

The code used to create the web pages was Hyper Text Markup Language (HTML).
The text editor available with the NZSSDS website did not give the required ease of
functionality when trying to apply styles to the different pieces of SAS code. SAS
code is known to contain different syntax highlighting dependent on the pieces of the
function called. Used in the Indicator and MoH filtering SAS code were all the ICD-10
codes used to describe each medical condition, and these were HTML coded
manually with styles created every time a change in colour or font occurred. In
Figure 9 of the appendix the style sheet can found at the top of the HTML code
section within both the head tag (<head>) and style tag (<style>). Span elements

(<span>) were used to style the SAS code whereas paragraph elements (<p>) were
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used for the green commenting, the normal text and headings. Every time a new
style was needed, a new span tag was written and defined by the class name as to
what attributes it holds. With the ICD-10 codes in particular, this was fairly time
consuming and inefficient. The ability however to control each aspect of the page

content was superior by far to using an automated text editor.

When the HTML code for the webpages describing the indicators was created, the
amount of ICD-10 codes that were needed increased drastically. A more time-
efficient HTML coding method was then used through the SAS community website
(SAS Global Users Group Executive Board, 2010). The website produced the HTML
style sheets and placed span elements throughout the HTML code, rather than
typing it all out manually. Adjustments were then made to parts of the code where
the program had not registered comments or had incorrectly assigned certain style
elements. Comments at the beginning of each webpage describing the purpose of

the section were still typed manually (see appendix Figure 10).

5 Discussion

Hospital discharge data provides several windows of information into the overall
health of the nation over previous years. The NMDS was utilised within the EcCHO
project to ascertain patient quality of health care as a result of the increased
expenditure into the industry. Healthcare quality was measured through patient
indicators and throughput all developed in SAS code. These indicators ranged from
avoidable hospitalisations through to avoidable mortality. Throughput was estimated
in creating variables recording the average number of utilised beds and length of

stay.
The NMDS is known to be widely used for research purposes in both the health
sector and academia (Katzenellenbogen, et al., 2001b). Hospital discharge data

provides key information into the health status of the country as provided by both
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public and private hospitals. This information aids policy development and
subsequent investment allocation of health resources and patient care (Poole, et al.,
2009). While primarily an administrative data set, the NMDS is affected by ongoing
corrections to disease classification and procedure coding (The New Zealand
Children's Social Health Monitor, 2011). Additional to this is the creation of new
diagnostic categories that may cause a significant shift in reported hospitalisations.
These problems emphasise the importance of filtering when wanting to produce
reliable and valid analyses on a data set such as the NMDS. Filtering attempts to
remove the effects of the newly created categories in an effort to enable the
researcher to reliably compare results over the years of data collection
(Katzenellenbogen, et al., 2001a). The Ministry of Health (MoH) has released a
series of steps that are performed on the NMDS to allow for valid comparisons and

from these descriptions code was written to replicate the underlying conditions.

While several of the categories performed well and excluded a similar number of
cases when compared to the MoH figures, some of them such as the error DRGs,
ERCPs, inconsistent stays, mental health, and disability support service cases did
not consistently exclude the similar cases. In particular the inconsistent stays
category was problematic but showed to be in disagreement even within the
released MoH hospital throughput publications (Ministry of Health, 2004a, 2004b,
2006a, 2006b). The data used from the NMDS also spanned a longer interval than
the figures stated in the MoH publications as MoH figures ceased after the financial
year of 2004/2005.

A key area of this project was on uploading the filtering code to the NZSSDS
website. The NZSSDS plays a vital role in providing researchers access to methods
and surveys conducted by trusted professionals. Allowing methods to be accessible
enables collaboration and the right to use the programming code developed for

commonly applied data sets will mean both time and resources will also be saved.
HTML code was used to publish the MoH filtering steps, accompanying code and

descriptions along with the patient healthcare indicators on the NZSSDS. With the

code and methods now available online, external researchers have the option of
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forming an alliance with tried and tested work and contributing to its coverage and

accuracy.

Limitations

A few limitations exist with the work conducted as part of this project. Firstly and
quite importantly were the inconsistencies raised in several of the same categories in
the MoH hospital throughput publications (Table 3). While small changes would be
acceptable, due to the fact that when the filtering is conducted the data set is
effectively frozen and any additional cases found post analysis will slightly change
these figures, large discrepancies were discovered. In particular, inconsistent stays
appeared to be in disagreement with itself when comparing the 01/02 and 02/03 with
03/04 and 04/05 hospital throughput publications. These discrepancies can place

doubt upon what figures to rely on when comparing exclusions by category.

Attention must also be paid to the lack of a step 18 in the developed SAS code.
Transfers account for around 20,000 exclusions every year. In-house discussion
regarding the transfers category resulted in the idea that the cases were actually

removed prior to any filtering done.

Another problematic category that was observed was step 16, mental health cases.
The figure given for the financial year 2004/2005 was 17,228, a jump from the
previous financial year 2003/2004 of 10,584 and earlier released figures of 10,661,
10,551 for the years 2002/2003 and 2001/2002, respectively (Table 1). This is a
large increase for one year and instils doubt in the released hospital throughput
publications.

A limitation of the HTML coding performed for the NZSSDS website is that the SAS
code syntax highlighting involves constantly changing styles which can become
laborious for a novice programmer. Although a SAS support website was found to
apply the styles at the appropriate code segments, errors were still produced that
required correction throughout the HTML code. The method therefore is not without

errors so needs close inspection and concerted patience.
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Appendix

* Enhancing Hospital Dutcomes | New Zealand Social Science Data Service - Windows Internet Explorer — 1ol x|
5\@ - I ¥ htkpe ] fesnzssds org.nz/nodef141 j |2| |£| ISearch Resulks |4Q '|
- - »

ﬁ ok 25| ~| - # Enhancing Hospital Qutcomes | Mew Zealand Sacial Sei... @ < - @ < IﬂvPage = () Taols -

Q/ Browse Nesstar WebView I

°NZSSDS

Social Science Data Service

Home About Data Contact

Resources

Enhancing Hospital Outcomes

¥ ENHANCED PUELICATIONS &
KNOWLEDGE PRODUCTS

Improving efficiency and underpinning transparency in
research: enhancing research resources via a research

repository S
¥ TEACHING WORKEQOKS
¥ PROIECT QUTPUTS

This section contains computer code used to filter and prepare data sets, and other resources,
obtained from the Ministry of Health. The availability of this information allows users of these data
to save considerable resources by not having to replicate data manipulation work that has already

been undertaken elsewhere.

The Ministry of Health (MoH) maintains hospital discharge data through alarge database called the
National Minimum Dataset (NMDS). Before performing the required analyses, the MoH carries outa
number of steps in order to filter the data and achieve this ability to make valid comparisons across

different data collections. The process is described in the following sections and SAS code detailing
each stepis included.

Figure 2 — Enhancing Hospital Outcomes: Introduction to the Enhancing Hospital Outcomes
Section of the New Zealand Social Science Data Service Website.
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/2 Filtering Hospital Discharge Data | New Zealand Social Science Data Service - Windows Internet Explorer

o [=[j

m - I 27 hkkpe f e nzssds.org.nz/nodef 195 j ‘E‘ ‘Z| ISearch Resulks |P "
Wk 52| | - # Filtering Hospital Discharge Data | Mew Zealand Social, . @ © - @ - @Page - @Too\s -7

Browse Nesstar WebView

*NZSSDS

Social Science Data Servica

Home About Data Contact

Printer-friendly version

Resources

Filtering Hospital Discharge Data .

ENHANCED PUBLICATIONS &
KNCWLFDGE PRODUCTS

Introduction

Patient hospitalisation data is collected continuously over time through individual facility

databases. Each time a patient has an event that requires medical care within a hospital, the Y TEACHING WORKECOKS
details involved in the treatment are recorded and entered into a large database that is managed * PROJECT OUTPUTS

by the medical facility. This type of facility can range from a public hospital to the local cancer
registry, a Kaupapa Maori Service to a drug and alcohol treatment service. All of these various
services have slightly different methods of maintaining patient data. Itis these differences and
those that occur through time (an example being as disease coding changes from ICD9 to ICD10)
that lead to inconsistencies between changing years of data collection. For example, in 1981,
women who had given birth but did not require any medical or surgical procedure were included
in the total number of discharges. This addition caused a sudden increase in the number of
female hospitalisation cases which made the data inconsistent to directly compare to previous
years where women giving birth were not included in discharge data. By filtering out these
observations from the data set we can more reliably compare between different years and

different medical providers or DHBs.

The Ministry of Health (MoH) maintains this hospital discharge data through a large data set
called the National Minimum Dataset (NMDS). Before performing the required analyses, the MoH
carries out the following steps in order to filter the data and achieve this ability to make valid

comparisons across different data collections.

’_ ’_’_’_'_ ’_@ Internet

[ * 95%

T 4

Figure 3 — Filtering Hospital Discharge Data: Introduction to the summer project and

hospitalisation data.
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ta Filtering Preparation | New Zealand Social Science Data Service - Windows Internet Explorer - Ol x|

GE—?; ~ I 2 http:f fwe nzssds, org.nzfnode /146 j |£| |£| ISEar(h Results |}J '|

c »
w i =5| = | - % DataFiltering Preparation | Mew Zealand Social Scienc... @ v E @ @ @PGQS v @TOO‘S @

Browse Nesstar Web\View

Home About Data Contact

Resources

Data Filtering Preparation .
ENHANCED PUELICATIONS &

KNOWLEDGE PRODUCTS

Description of the Data sets

* TEACHING WORKBOOKS
Data sets received from the Ministry of Health in 2010 came in several components, therefore » PROIECT OUTPUTS
prior to performing any filtering, they required slight alteration and merging into a single data

set.

Information regarding the variable names of the NMDS can be found in the data dictionary via the

MoH website here.

Data sets that were received were:

I. Purchase Units for:

+ Jan 2001 1o june 2001 (pus6617)

¢ July2001toJune 2004 (pus6314_juldl_to_junC4d)
o July 2004 to June 2007 (pus6314_jul04_to_junQ7)
e July 2007 to June 2009 (pus6314_jul07 _to_jun(9)
s July 2009 to Dec 2009 (pus6617_2)

Done ’7 ’7 ’7 ’7 ’7 ’7 @ Internet | q_.‘ 95% T

Figure 4 — Data Filtering Preparation: Description of each data set received from the MoH.
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.-".:' SAS Setup Code for Merging NMDS | New Zealand Social Science Data Service - Windows Internet Explorer - |EI|Z|
‘?H A | ISearch Resuls |}J '|

@ A i v@v@Pagev@Tnolsv >

"NZSSDS

Social Science Data

Home About Data Resources Contact

Resources

SAS Setup Code for Merging NMDS .

ENHANCED PUBLICATIONS &
KNOWLEDGE PRODUCTS
»

filtering:;

*Combining received date sets and preparing £

*Conbining different Purchase Units;

set original.pus8617 original.pusé314_julll_to_jund4 original.pusé3ld_julld_to jundT
criginal.pusé€314_jul07_tc_junld criginal.puséelT_2; ¥ TEACHING WORKEQCKS
*Fhere ility type = 1 3 t?_the code :c. pu.bll..c hcsr..ltals,i ) ) . » PROIECT QUTPUTS

o classify the principal dia is/ clinical description of

o

£ fac_type = '01';:
diagl_06 = principal_diag_0&_clin_code;
diagl_10 = principsl_diag_l0_clin code;
diagl 11 = principal diag 11 clin code;
*Setting oding. Not all

data set

import I

drocp diagll -diag2d

op0l -op20

eccdell -ecodell;

*The the first half codes; the

drg_c ble t ked the a

if drg_current = '' then drg_current = drg_31:

run;

*hdding in

*Setting up full diagnosis data for I -AM 1st edition; _I

-

data 211ind:

Done l_l_l_l_l_l_ﬁ Internet '@{95% %

Figure 5 — SAS Setup Code: This page describes the methods of combining the different data
sets from the previous page.
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/= MoH Filtering Steps 1 - 10 SAS Code | New Zealand Social Science Data Service - Windows Internet Erplorer =10l x|

% g I-.f http:ffemn. nzssds.org.nz/node 142 E| |£| ISEar(h Results |E|
@ - - @ - @Page - @Tnnls -

Q/ Browse Nesstar WebView

°NZSSDS

Social Science Data Service

Home About Data Resources Contact

MoH Filtering Steps 1 - 10 SAS Code

The following exclusion details were taken from the document by the Ministry of Health -

‘Hospital Throughput 2004 /05 For DHBs and their Hospitals', to view this document click here.

Skip to:

e 5tep 1 - Non-treated Patients

Step 2 - Error DRGs

Step 3 - Renal Dialysis

Step 4 - Chemotherapy/Radiotherapy
Step 5 - Sleep Apnoea

Step 6 - Lithotripsies

Step 7 - Colposcopies

Step 8 - Cystoscopies

Step 3 - ERCPs

Step 10 - Colonoscopies

Step 1 - Removing Non-treated Patients

Non-treated patients include boarders and cancelled operations. Boarders are defined as those
that stay in hospital but do not require medical treatment, usually a support person for another

- B . -
matiant intha fariline _I

Done l_l_l_l_l_l_ﬁ Inkernet '3‘195“.-’.—.» 4

Figure 6 — MoH Filtering Steps SAS Code: This page shows the beginning of the descriptions
to the MoH filtering steps 1 to 10.
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g [=[3]

Vo ™ |- o7 hitkpe v nzssds.org.nzfnodsf 149 2 _? ; Search Results
R i ad

w gg| v| . .# MoH Fitering Steps 1 - 10 545 Code | New Zesland 5. | | 5 - B - = - hPage - (0 Tooks = 7

£]]

Step 1 - Removing Non-treated Patients

Mon-treated patients include boarders and cancelled operations. Boarders are defined as those
that stay in hospital but do not require medical treatment, usually a support person for another

patient in the facility.

Testing for boarders is done by checking if the primary diagnosis code falls in:

v ICD%: (V650)
v ICD10: (Z763,2764)

Testing for cancelled operations is done by checking:

+ The primary operation/procedure code is blank and
+ The eventis non-acute (admission type not *AC" or *2C") and
+ Length of stay is less than two days

+ At least one of the first six diagnosis codes contain:

v ICDS: (V64)
» ICD10:(2530,2531,2532,7538,7539)

SAS Code for Step 1

data events;
=zet events;

*Step 1 - Non-treated patients;

ifdiagl in ("2763',"'Z764') then moh nontreated = '1';

else 1fopl = ''" and adm type not in ('AC','ZC') and los < 2 and
(diagl in ('2530","Z531",'2532',"2538","2539") or

diag2 in ('2Z530','Z531','2532",'Z5 ,"2538") or

diag3 in ('2530','2531','2532",'2538",'2539") or

diag4 in ('Z530','2531','2532",'2538",'2539") or

diag5 in ('2530','2531','2532",'2538",'2539") or

diagé in ('2530','2531','2532",'2538",'2538"))

19,
-

then moh_nontreated =

else moh nontreated = '0';

=l

l_l_ ’_ ’_ l_’_ﬁ Internst

+, 95%

T 4

Figure 7 — Description and SAS code for step 1 of the 20 filtering steps.
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.f.:' MoH Filtering Steps 11- 20 SAS Code | New Zealand Social Science Data Service - Windows Internet Explorer i m| 1[

m - I-"f‘ http: /v .nzssds.arg.nz/nodef150 j |§‘ ‘Z| ISearch Results |}J '|
@ - - @ - @Page - @Too\s -7

Q) Browse Nesstar WebView

Home About Data Resources Contact

MoH Filtering Steps 11 - 20 SAS Code

1 - Castroscopies
- Bronchoscopies
- Blocd Transfusions

» - Inconsistent Stays

* Step 15 - Well Babies

* Step 16 - MentalHealth

* Step 17 - DSS

* Step 18 - Transfers

# Step 19 - ABE/shortstaychs
# Step 20 - Overseas patients

Step 11 - Removing Gastroscopy units

Some same day gastroscopy events are excluded by checking that

¢ The admission and discharge dates are the same and
¢ Theeventis non -acute (admission type not'AC or ZC) and
s The patient's age is greater than 15 years and

s The primary procedure code falls in:

n ICNG- (4223 4224 4233 4234 4341 4413 4414 4419 4477 4443 4445 45172 ;I

Done ’_ ’_ ’_ ’_ ’_ ’_ ﬁ Inkernet | @l 95% *

Figure 8 — MoH Filtering SAS Code: This page shows the second 10 steps of the MoH filtering.
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8" Crimson Editor - [G:\Summer Project2011'5A5 Code'N2ssds Indicator intro page.htmil - |EI|1|
File Edit Search View Document Project Tools Macros  Window  Help =1 x|

DSLed | O SR|[sR (D HRE R BEE wEIZ[en »|7 A

@ Diabetes related. html | & ASH html I @ opblocks. html | & thraughput. kil I @ Specific conditions. html | & Martality. htral I @ Readmissions 4 I 'I

<html> T
“head: I—
<atyle type = "text/osSs"s

span.tea {font-size: 1llpt: color: teal; font-family:"Courier New'}

h3 {font-si=ze: 14pt; color: black; font:calibri;text-align:center:}
Span.pur {font-zize: 1llpt: color: purple; font-famwily:"Courier New™}
span.blaf{font-size: 1llpt; color: black: font-family:"Courier New'}
span.blu {font-size: 1lpt; color: blue; font-family:"Courier New'}
span.nav {font-size: 1llpt: color: navy: font-family:"Courier MNew': font-weight:holdl
.comm {font-size: lipt;font-family:"Courier MNew":;color: green}

.gtepHead {font-size: 1Zpt; color: black: font:calikri: font-weight:bold!
.norm {font-size:1lpt; color:black;: font-family:"Courier New™}

.text {font-size: l1lipt;font: calibri;text-align:justify:}
.textZ{font-size: lipt:;font: calibri;text-align:justify::

ul.ind {font-size:11lpt;}

ul.reqg {font-size:llpt; list-style-type:disc:}

<fatylesr

</ head>

== =]

<hody>

=hr:x

<h3>Hospital Indicators</his

<hrEx

=hrx

<p class = "cext':>

Based on a review of suites of indicators used internationally to mweasure the quality of hospi
</pr e
<hrEx

=hrx

<p class = "cext':>

Descriprtions of each indicator and the corresponding 3AS5 code can bhe found on the following pa
<hrx

zul olass = "ind">
<lir<a href = "f#":Operation blocks</as</lix
<liz<a href = "f#">lvoidable hospitalisations</ax</lix
<lir<a href = "#":>In-hospital mortalicy</a>x</li>
<lix<a href = "f#":Readwissiona</a»</li>
<lix<a href = "#">Throughput</ar</li>
<lir<a href = "f#":Diabetes Complications</a-</liz
<liz<a href = "g">lvoidable Mortality</az</1lix
<lir<as href = "f#rrComorbidities</as</lix
<lix<;m href = "#":Conditions and Procedures</arx</lix
<fulx
< p=
<hr>
=hr:x
<p class = "text":NE. The ICD10 codes are presented in the 348 code with the decimal point rem
<hrEx
=hrx
</ html>
b
141 | _>I_I
Ready Ln1. Chi [ & [ 4SCIDOS [READ [REC[COC W | 4

Figure 9 — HTML Code for the web page introducing the ECHO indicators. The style sheet is
within the <style> and </style> tags.

25




-icix

else ash dehydration = '0'; ﬂ
*Eztablishing awbulatory sSensitive hospitalisations indicators - convulsions:

if substr(diagl,1,4) in ('G400','5401','G402 ' G403, 'G404" ' 5405, G406, VG407 ' G405,
‘G412, 'G418 G419 101500, P 0151, P 0152, 10159 'R560', 'R56E' ) then ash_convulsion = '1
else ash convulsion = '0';

*Eztablishing ambulatory sSensitive hospitalisations indicators - ear, nose & throat infe
if substr (diagl,1,4) in ('HE60','He6l','H&662', 'HAR3', 'HA664' , 'HEsS', 'HE7O', 'HE71' , 'HEATE!',
'Josor, 'Jo3s  Jo3set  rJoe0t  tJoes! ' JO6ES! ' J312" ) then ash_entinfection = '1';

else ash entinfection = '0';

*Eztablishing ambulatory sSensitive hospitalisations indicators - dental:

if substr(diagl,1,5) in ('A690','K0OZ0','HOZ1','KOZz','EOZ3', 'HOZ4', 'KOZS','HOZ9', ' KO30',
'KO34','E035', 'KO3s','KO37','E035', 'KO39','KO040', 'EKO41', ' KO4z','KO43', ' KO44','K045','KO4
'KO49', 'E0S0', 'KOS1', 'KOSZ', 'EKO0S3', 'KOS4','KOSS', 'KOSe', ' KO60','EKO81', 'KOg2','KO68','EOG
'KOSz','E083 ', 'KOSS1','KOSSS', 'EOS9', 'EO0S98','KOS9', 'Eiz0', 'Kizi','Eizz','E130','K131','E

"K135','K136','K137') then ash dental = '1':
else ash dental = '0';
*Eztablishing ambulatory Sensitive hospitalisations indicators - perforated ulcer;

if substr(diagl,1,4) in ('K250','K251','E252','KZ54','E255', 'Ez56', 'KZeO', 'Ez6l', 'Kzez',
'Kz70','E271', 'Kz72','K274','E275', 'Kz7e','EKzZ50', 'E281','KIg2','E284', 'K285','KIZG6') the:

else ash perfulcer = '0'; —J
*Removing trailing blanks:

do i = 1 to 20;

diagnosis (i) =left (diagnosis(i));

*Eztablishing awbulatory sSensitive hospitalisations indicators - ruptured appendix;

if substr (diagnosis(i),1,4) in ('K3I50'] then ash rupturedspp = '1';

if ash rupturedapp ne 'l' then ash rupturedapp = '0';

end;

*Eztablishing ambulatory sSensitive hospitalisations indicators - pyelonephritis;

if substridiagl,1,4) in {('N10','HN110' . 'H111', 'H115','H119','H12','H136') then ash pyelon
else ash pyelonephritis = '0';

J_ ' |

*Eztablishing awbulatory sensitive hospitalisations indicators - pelwvic inflammatory dis-v
iy

Figure 10 — SAS Code Commenting: Comments following the asterisk (*) and ending with a
semi-colon (;) were not always recognised in the Syntax highlighting online
program.
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@@ - Igl http: s, nzssds . org.nz/node/add/book/parent /141 j |‘?|| X | ISearch Resulks |p '|
File Edit View Favorites Tools Help

— »
ﬁ el 52| = | &] Preview | New Zealand Social Science Data Service @ - T @ - @Page - @T00|5 -

Browse Nesstar WebView

"NZSSDS

Social Science Data Service

Home About Data Resources Contact

e9ul002 Preview

Preview trimmed version

? Contact

-

Create content

® Book page

. Indicators
Page
o Story‘ equldoz
® My account
Y Administer
® Log out

Hospital Indicators

Based on a review of suites of indicators used internationally to measure the
quality of hospital care, and by limiting these to indicators that could be
derived from administrative datasets such as the NMDS and mortality
datasets, a set of hospital indicators were developed. These are largely
based on the set of indicators from the U.S. Agency for Healthcare Research
and Quality (AHRQO).

]
[T [T [ [ memet [Roo% ~

Figure 11 — Web page introducing the indicators and SAS code.
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m - |g, http:/ frwans, nzssds. org.nzfnode/add/book/parent/ 141 j |"9| | XK | ISearch Results |}J '|
File Edit ‘iew Favorites Tools  Help

ﬁ dhe S5 | = | & Preview | Mew Zealand Sorial Science Data Service

o

-

]

-

4

egul002

Contact
Create content
® Book page
® Page

° Story

My account
Administer

Log out

- B - i - b Page + (0F Tools - »

Q/ Browse Nesstar WebView

"NZSSDS

Social Science Data Service

Home About Data Resources Contact

Preview
Preview trimmed version

Specific Conditions

equldoz

Specific conditions

Specific conditions were classified into 3 sub-groups in order to break

down indicator outputs. SAS code for each medical condition is listed

below

using ICD-10 version codes from the Health in Hunter New England

s

l_l_l_l_l_ l_ |§ Internet

Figure 12 — Web page for the specific conditions ICD codes.
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GT\;—; - |g, http:/ funna . nzssds. org.nzfnodeadd/book/parent /141 j |§| |z| ISearch Results |}J '|

File Edit Miew Favorites Tools Help

T} ﬁ'gi == - & | Preview | Mew Zealand Social Science Data Service @ - - @ - @Page - @-Tools = ¥

Q/ Browse Nesstar WebView i
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NZSSDS

Social Science Data Service

Home About Data Resources Contact

1002 .
=9t Preview

Preview trimmed version

® (Contact
T Create content
? Book page

© page Op blocks

2
o SIOI’\." equl0oz

o

My account

-

Administer

o

Log out

Setting up the opblock variables

The procedure blocks were reduced from 2,140 to 20 using as a
guideline, the Australian Classification of Health Interventions (ACHI) 6th
Edition procedure data cubes from the Authoritative Information and
statistics to promote better Health and Wellbeing (AIHW) under the

=
4 | »

Done Internet .q_.‘ 100% -
4

Figure 13 — Web page introducing the Op blocks and SAS code.
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e Preview

Preview trimmed version

® Contact
¥ Create content

® Book page

. Throughput
Page
a Story‘ equldo2
® My account
* Administer
° Log out

Throughput variables used for the years 2001-2009

Throughput variables that were created were:

s Daystay - where the discharge date is the same as the admission date
s Length of stay - equal to the event end date minus event start date

s Utilised beds - average number of beds used per day estimated by -
« | 3|

Done Inkernet .q_.‘ 100% -
4

Figure 14 — Web page introducing the throughput calculation and SAS code.
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® My account
b Administer
° Log out

Avoidable Mortality

Variables describing avoidable mortality are used to monitor the services
of the health system in estimating the number of deaths that could have
been averted.

The following medical conditions used as descriptors of avoidable

mortality have come from the publication "Australian and New Zealand

| Atlas of Avoidable Mortalitv'. iPane A. Tobhias M. Glover | Wriaht C. | _IL|
4 »
|D0ne l_l_l_l_l_l_ﬁlnternet '@{100% T 4

Figure 15 — Web page discussing avoidable mortality and SAS code.
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a SIOF\J equldoz
® My account
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Ambulatory-care sensitive hospitalisations

Ambulatory-care sensitive hospitalisations (ASH) are defined as
conditions which led to hospitalisation but could have been prevented
given early medical intervention and management through local health
providers. The use of the following indicators can help estimate access

and quality of the primary health care system and have been derived

| from the nublication "Atlas of Avoidable Hosnitalisations in Australia: | _lﬂ
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Figure 16 — Web page discussing avoidable hospitalisations and SAS code.
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Diabetes Complications

The two prevention quality indicators (PQl) were derived from the Agency
for Healthcare Research and Quality (AHRQ).
These indicators describe major diabetes complications and provide a

method of analysing non adherence to medication, diet and possibly
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Figure 17 — Web page discussing the diabetes complications and SAS code.
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Figure 18 — Web page discussing mortality variables and SAS code.
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Readmissions

The following SAS code details readmissions - any planned or unplanned

admission for a particular patient within 30 days of their last discharge.
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Figure 19 — Web page discussing readmissions and SAS code.

35



	Acknowledgements
	Abstract
	Project Aims
	The New Zealand Social Science Data Service (NZSSDS) is a service on the web (www.nzssds.org.nz) that seeks to provide researchers with methods and data that have been analysed and trialled previously. Supplying well-documented work would enable cross...
	1  Introduction
	2  Enhancing Hospital Outcomes
	4  The New Zealand Social Science Data       Service
	5  Discussion
	Limitations
	References
	Elixhauser, A., Steiner, C., Harris, R., & Coffey, R. M. (1998). Comorbidity Mesures for Use with Administrative Data. Medical Care, 36(1), 8-27.
	Katzenellenbogen, J., Baxendine, S., Cheung, J., Pool, I., & Jackson, G. (2001a). Getting New Zealand hospital discharge data in shape for a time series - filtering the data. Health Manager, 8(4), 13-18.
	Katzenellenbogen, J., Baxendine, S., Cheung, J., Pool, I., & Jackson, G. (2001b). Getting New Zealand hospital discharge data in shape for a time series documenting National Minimum Data Set milestones. Health Manager, 8(3), 14-18.
	Ministry of Health. (2004a). Hospital Throughput 2001/02 for DHBs anf their Hospitals.  Wellington: Ministry of Health Retrieved from http://www.health.govt.nz/publication/ministry-healths-hospital-throughput-2003-2004-report.
	Ministry of Health. (2004b). Hospital Throughput 2002/03 DHB-funded medical, surgical and maternity inpatient and day case services.  Wellington: Ministry of Health Retrieved from http://www.moh.govt.nz/notebook/nbbooks.nsf/0/20B44017FDACF6C54C2565D70...
	Ministry of Health. (2006a). Hospital Throughput 2003/04 for DHBs and their Hospitals.  Wellington: Ministry of Health Retrieved from http://www.moh.govt.nz/notebook/nbbooks.nsf/0/20B44017FDACF6C54C2565D7000E0D5A/$file/hospital-throuhout-0304.pdf.
	Ministry of Health. (2006b). Hospital Throughput 2004/05 for DHBs and their Hospitals.  Wellington: Ministry of Health Retrieved from http://www.moh.govt.nz/notebook/nbbooks.nsf/0/20B44017FDACF6C54C2565D7000E0D5A/$file/hospital-throughput-0405.pdf.
	Ministry of Health. (2012). National Minimum Dataset (hospital events)  Retrieved 12/01, 2012, from http://www.health.govt.nz/nz-health-statistics/national-collections-and-surveys/collections/national-minimum-dataset-hospital-events
	Page, A., Ambrose, S., Glover, J., & Hetzel, D. (2007). Atlas of Avoidable Hospitalisations in Australia: ambulatory care-sensitive conditions.  Adelaide: PHIDU, University of Adelaide.
	Page, A., Tobias, M., Glover, J., Wright, C., Hetzel, D., & Fisher, E. (2006). Australian and New Zealand Atlas of Avoidable Mortality.  Adelaide: PHIDU, University of Adelaide.
	Poole, I., Baxendine, S., Cheung, J., Coombs, N., Dharmalingam, A., Jackson, G., et al. (Eds.). (2009). Restructuring and Hospital Care: Subnational Trends, Differentials, and their Impact in New Zealand from 1981. Hamilton, NZ: Population Studies Cen...
	SAS Global Users Group Executive Board. (2010). SAS Code Syntax Highlighting  Retrieved 19/01, 2012, from http://www.sascommunity.org/wiki/SAS_Code_Syntax_Highlighting
	New Zealand Children's Social Health Monitor. (2011). The Children's Social Health Monitor 2011 update, from http://www.nzchildren.co.nz/userfiles/Childrens%20Social%20Health%20Monitor%202011%20Update%20Master%20Word%20Document.pdf
	Appendix

