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Summary  
Accurate recording and updating of hospital administrative data for inpatients is critical 
to the management of hospitals, statistical reporting and the planning of future policy 
and funding. In the Northern Territory (NT), the patient management system CareSys is 
used to record patient care details and key demographic information. CareSys is used 
across all five NT public hospitals. 

Central to statistical reporting is the quality of demographic information contained in 
hospital records: age, gender, Indigenous status and place of residence. Accurate 
collection of all key demographic items is important, however, Indigenous status and 
place of residence are particularly important. The accurate recording of Indigenous 
status is vital in the NT due to the proportionally high Indigenous population compared 
to other states and territories. Monitoring service use by the NT Indigenous population 
is essential to establishing the success of various health initiatives, identifying where 
gaps exist in health service provision, and determining funding of future programs and 
campaigns. Accurate collection of a patient’s usual place of residence allows 
identification of patients from interstate, allowing for cross-border charging, as all states 
and territories are required to meet the cost of their residents’ inpatient services 
regardless of where treatment is received in Australia. Place of usual residence also 
shows where the greatest need for hospital services exist in the NT, and highlights 
travel costs associated with the provision of hospital services.   

This study is similar to a previous NT study to validate the hospital dataset (1997), but 
in this case is part of a national study, funded by the Office for Aboriginal and Torres 
Strait Islander Health (OATSIH). The study was conducted in each state and territory 
and centrally managed by the Australian Institute of Health and Welfare (AIHW). It was 
primarily designed to establish the under counting of Indigenous hospital inpatients 
throughout Australia. More broadly the study was designed to assess the accuracy of 
other demographic data contained in hospital records. The validation of demographic 
information in the NT hospital dataset was done by comparing demographic information 
contained in the hospital dataset to information obtained through face-to-face 
interviews from a sample of inpatients. Each participant was asked questions about 
their sex, country of birth, date of birth, Indigenous status and usual place of residence. 

The study found high levels of agreement between the hospital dataset and interview 
dataset for all variables; sex (99%), Indigenous status (97%), country of birth (98%), 
year of birth (94%), date of birth (90%) and NT health district of residence (88%). A 
comparison between the 1997 and 2008 levels of observed agreement for the key 
demographic variables shows improvements for all variables, with the exception of sex 
which remained unchanged.  



 

Introduction 
Background 
Since 1991 the patient management system, CareSys, has been used in all five 
Northern Territory (NT) public hospitals to systematically record imperative aspects of 
patient care, key demographic information and to report on episodic history. CareSys 
interfaces with numerous other NT Department of Health and Families (DHF) systems, 
such as the Jadecare booking system, and is regularly used for its reporting 
capabilities. On a monthly basis, de-identified patient data are extracted from CareSys 
to create the NT hospital dataset. One of the primary functions of the NT hospital 
dataset is to establish the number of hospital separations, which can be broken down 
by gender, Indigenous status, age, and district of residence. Accurate recording and 
updating of these data by hospital staff is vital for the management of hospitals, 
statistical reporting and for the planning of future policy and funding. Poorly kept 
records result in uninformed decisions, which can influence the effective functioning of 
hospitals.  

It is important to check the accuracy of demographic information contained in hospital 
records because of the potentially large impact incorrect records can have on decision-
making about hospital service and more broadly the health care system. Incorrect 
demographic data do not provide an accurate picture of who is using hospital services 
and therefore cannot be relied on to assess and meet the needs of specific 
demographic groups.1 This can result in understaffing, extended waiting periods and 
inappropriate services for the age and ethnic makeup of patients requiring hospital 
services.  This is particularly problematic when there is under-reporting of Indigenous 
people.  The most disadvantaged demographic group risks being even more 
disadvantaged by not having adequate resources to meet their needs.1 Previously in 
Australia, state/territory-based studies examining the accuracy of hospital patient 
demographic data have been conducted in the NT (1997), Queensland (1997, 1997, 
2000) and Western Australia (2000).1 A pilot study, conducted by the Aboriginal and 
Torres Strait Islander Health and Welfare Information Unit (ATSIHWIU) in 1998, also 
developed a patient interview methodology for assessing the accuracy of information 
on Indigenous status on a national scale.1  

The 1997 NT study, conducted by the Epidemiology Branch of the then Department of 
Health and Community Services, used patient interviews to assess the quality and 
completeness of the hospital dataset.2 Patients were asked several closed questions 
regarding their Indigenous status, sex, date of birth, marital status, place of residence, 
language spoken and country of birth. Patient responses were matched to fields in the 
hospital dataset and assessed for accuracy.2 High levels of consistency were found 
between data obtained through interviews and NT hospital data for: sex (99%) 
Indigenous status (94%) and country of birth (91%).  Data were less accurate for place 
of residence (78%), marital status (77%) and date of birth (75%).2  

The outcomes of the NT and other state-based studies provided good evidence of the 
potential benefits of conducting a national study. In particular, the impact on funding for 
Indigenous patients as a result of inaccurate Indigenous identification, was highlighted. 
The prior studies informed the current study funded by the Office for Aboriginal and 
Torres Strait Islander Health (OATSIH). This study, was conducted in each state or 
territory and was centrally coordinated by the Australian Institute of Health and Welfare 
(AIHW). The study was primarily designed to establish the under counting of 
Indigenous hospital inpatients throughout Australia. A secondary objective was to 
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validate other demographic details contained in hospital records. Each participating 
state and territory collected the same variables. 

Undercounting of Indigenous patients in other Australian states and territories has been 
identified as problematic as many patients do not report their Indigenous status unless 
directly asked. Hospital staff often neglect this question, because Indigenous status is 
not given a high priority due to the proportionally smaller Indigenous populations in 
comparison to the NT. The accurate recording of Indigenous status is of particular 
importance in the NT due to the proportionally high Indigenous population compared to 
other states and territories. In the NT 30% of the total population and 49% of hospital 
inpatients (and 68% of all admissions) are Indigenous.  

Analysis regarding the use of particular hospital services by Indigenous patients is used 
to measure health status, to gauge the success of various health initiatives and to 
determine the funding of future programs and campaigns. Monitoring hospital use by 
the NT Indigenous population is essential given the high prevalence of ill-health 
conditions among Indigenous Australians. Furthermore, when Indigenous status is 
looked at in conjunction with other demographic items, gaps in health and community 
service needs can be identified. 

Another key demographic variable of high importance is place of residence. Accurate 
collection of place of residence across Australia is important because patients often 
receive interstate hospital care. Cross-border charging is part of the Medicare 
agreement requiring all states and territories to meet the cost of their residents’ 
inpatient services, regardless of where treatment is received in Australia. Therefore, 
accurate recording of a patient’s usual place of residence ensures the right state or 
territory meets the cost of their residents’ inpatient services. Incorrect recording of 
usual state of residence can affect both level of hospital funding and spending.  

Usual place of residence is also a critical variable within the Northern Territory.  It 
provides an indicator of regional variation in terms of health needs and provides 
important information on travel costs associated with the provision of hospital care.   

This study resembles the 1997 NT study, asking questions on most of the variables 
used previously. Although most of the questions have been reworded to better reflect 
knowledge of Indigenous culture and questioning techniques, the aim of the current 
study remains the same, to measure the quality of key demographic items in the 
hospital dataset. Both studies examined sex, Australia as country of birth, Indigenous 
status, date/year of birth and place of usual residence.  
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Methodology 
Survey design and patient selection 
Face-to-face interviews were conducted with hospital inpatients from the five NT public 
hospitals using a standard national questionnaire. The questionnaire contained 
questions relating to sex, date of birth or age, Indigenous status and place of usual 
residence. Each of the questions was designed and ordered in a way to elicit the most 
information.  

The NT audit sample was designed as part of the established sample, set by the AIHW, 
for the whole of Australia. This required 291 patient interviews from hospitals classified 
as being urban based (Royal Darwin Hospital only) and 509 patient interviews from 
hospitals classified as being rural or remote (all other NT public hospitals). To meet this 
requirement, interviewers established a patient selection process, which both suited 
their needs and met the mandatory guidelines set by the AIHW. 

Patients were selected from each of the hospitals by approaching the Clinical Nurse 
Manager (CNM) of each ward on a daily basis and obtaining a list of bed numbers for 
new admissions. Attempts were made to interview all patients on the list, with some 
being followed up the next day. This process continued until the required number of 
patients was interviewed. Initially, attempts were made to interview patients on a 24-
hour admissions list, obtained through patient travel. However, this was unsuccessful 
because the list did not provide patient bed numbers, making it hard to locate patients.  

All hospital inpatients were eligible for inclusion in this sample, including patients who 
were day-only admissions and those who had not been admitted within the previous 24 
hours. Exceptions to this included: 

• Patients in Intensive or Critical Care Units. 
• Renal patients who were day patients only. 
• Patients deemed too unwell, aggressive, or not competent to be interviewed. 
• Children and teenagers without a parent or guardian present to give consent. 

Interviews 
Validation of demographic information contained in the NT hospital dataset was 
achieved by comparing demographic information from the hospital dataset to interview 
information. Over an eight-week period from November 2007 to January 2008, four 
trained interviewers interviewed a sample of inpatients from the five NT public 
hospitals.  

Interviewers were supplied with a training package that covered how to conduct 
interviews, the importance of demographic data and how study results would be used. 
Interviewers were specifically instructed to ask questions in a standard manner and not 
to allow patients to check wristbands or other hospital documentation for date of birth. 
The questionnaire and training package were standard across all states and territories.  

Prior to commencing the interviewing process the coordinator of the Aboriginal 
Interpreter Services and a Royal Darwin Hospital Aboriginal Liaison Officer were 
consulted to discuss potential barriers to interviews and likely assistance required. To 
assist in the interview process, visual aids were used on numerous occasions to 
establish place of residence. In some situations, interpreters were required to help 
conduct interviews with patients who spoke little or no English. Patient Services and 

4  N T  H O S P I T A L  D A T A  V A L I D A T I O N  2 0 0 8  



 

Patient Travel Managers were also consulted to ensure the interviewers could 
undertake their task with as little disturbance to hospital staff and patients as possible. 

Prior to asking any demographic questions, interviewers obtained consent from 
patients or their parent/guardian. All potential interviewees were told what the 
information they provided would be used for, thus allowing patients to make an 
informed decision to participate or not. Patients were provided with written information 
regarding consent to participate as well as a brochure outlining how and why the study 
was being conducted.  

Each participant was explicitly asked: whether they were born in Australia, date of birth, 
Indigenous status, and usual place of residence (see Appendix). Sex was only asked if 
the interviewer was uncertain whether the patient was a male or female, such as in the 
case of babies or young children. Conducting interviews in a face-to-face manner 
reduced misunderstanding and missing answers because participants were not 
required to read or write. 

Patients were asked to provide their date of birth, from which age was calculated. 
Patients who were unable to provide a full date of birth were asked if they knew their 
year of birth or approximate age. The question was designed like this because for 
many Indigenous Australians date of birth is not as important as other details such as 
place of birth. A similar process was used for patients unable or unwilling to provide full 
details of their place of residence 

In the NT, each hospital patient is assigned a unique hospital record number (HRN). 
This was recorded from either patient identification bracelets or wall poster for each of 
the patients interviewed. There were a number of instances where interviewers were 
required to ask ward staff for a patient HRN. HRN is registered on CareSys and is used 
throughout all NT public hospitals. This system allows patient records to be accessed, 
reviewed and updated at any of the five public hospitals. As a result, during the data 
validation process duplicates were found between hospitals and within hospitals, 
therefore allowing duplicate records to be consolidated and excess records dropped. 
Duplicate records occurred when a patient was interviewed on more than one 
occasion, thus after combining the records the excess information was dropped.  Other 
states do not have this capability as they do not have a consolidated patient 
management system.  

In general interviews lasted no more than two minutes and very few lasted more than 
five minutes. While some interviews were lengthy as a result of communication 
difficulty, more commonly lengthy interviews resulted from rapport building discussion 
between patient and interviewer. When rapport was established between interviewer 
and those patients who initially seemed unwilling, information was provided more 
readily and to a fuller extent. 

It is estimated that only 15% of patients selected for interview were unable to be 
interviewed. Only about 30% of these were due to refusal. The majority of patients who 
were not interviewed were occupied or unable to be located at the time of approach. 
Overall, it was found that patients were both willing to participate and interested in the 
origins of the project. Furthermore, hospital staff offered assistance and expressed 
interest in the results for their own hospital.  

Analysis 
A total of 821 interviews were conducted at the five NT public hospitals. During data 
entry it was found that a number of patients were interviewed more than once, resulting 
in the removal of 26 records. For patients interviewed more than once, the earliest 
record was kept and any different or additional information from subsequent records 
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was noted.  A total of 795 unique patient interviews remained for initial analysis. These 
records were the basis for the current report and were also reported to the AIHW for 
the Australia-wide analysis.  

Two NT project members utilised a double data entry method to maximise data entry 
accuracy by separately inputting interview records into electronic spreadsheets. Once 
completed, a matching program was run to examine the two spreadsheets. For entries 
where a discrepancy was found, the paper record was retrieved and checked so the 
appropriate correction could be made. Once completed, separate clean datasets were 
prepared for the AIHW and NT. The final dataset included interview data and matched 
hospital data for 795 patients, which had been extracted from the NT DHF data 
warehouse.  

The NT DHF data warehouse team extracted hospital data, using patient HRN as the 
primary key. This extraction occurred one month following the completion of interviews 
because the hospital dataset is extracted from CareSys at the start of each month and 
includes all separations that occurred during the month previous. 

Nine of the HRNs collected through interview were unable to be found on the hospital 
dataset. Two of the nine HRNs were found to be incorrectly recorded when traced back 
to the original paper record, and were updated. Because only patients who have been 
discharged from the hospital are present in the dataset, it is possible that long-term 
patients were not captured if they had not had previous admissions. As such, the seven 
patient HRNs unable to be located on the hospital dataset were manually checked on 
CareSys. This was done to rule out the possibility they were missing because they had 
not been discharged from hospital yet. This did not yield any further results and the 
remaining seven records were thus dropped from analysis as the HRNs were incorrect 
and could not be matched. Analysis was conducted on the remaining dataset 
containing 788 records.  

Figure 1: Process for reaching final records for analysis 

821 interviews
conducted.

26 duplicates
dropped.

Final dataset
n=788

7 remaining
dropped.

2 out 9 HRNs were 
corrected & 

matched to data
warehouse extract.

9 HRNs didn’t 
match data 

warehouse extract.

Unique HRNs
n=795.

 

Two types of statistical methods were used to analyse the datasets: Kappa and 
correction factor. Kappa analysis was applied first to estimate the agreement between 
two or more independent observers evaluating the same variables of interest. The 
calculation is based on the difference between how much agreement is actually present 
(“observed” agreement) compared to how much agreement would be expected to be 
present by chance alone (“expected” agreement). Kappa analysis takes into account 
the possibility of agreement occurring due to chance by quantifying the precision of 
agreement between two measures.3 Kappa reports both a level of agreement and a 
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Kappa statistic (k). Agreement is the percentage of consistency between the two 
datasets derived by dividing the total number of agreed cases by the total number of 
cases.  

Calculation of observed agreement (po), expected agreement (pe) and Kappa are 
shown in Tables 1 and 2 below.   

Equation 1: Calculation of observed agreement 

  Interview data 

   Yes No Total 

Yes a b m1 

No c d m0 

Ho
sp

ita
l d

at
a 

Total n1 n0 n 

Equation 2: Components of Kappa 
po=(a+d)/n 

pe = [(n1/n) * (m1/n)] + [(no/n) * (mo/n)] 

kappa = (po- pe)/(100% - pe) 

Kappa statistics range from –1 to 1; where –1 is less than chance, 0 is agreement 
equivalent to chance and 1 is perfect agreement (see Table 3). 

Table 1: Interpretation of Kappa statistics 

Kappa Statistic Interpretation 

-1-<0 Less than Chance 

0 Equivalent to chance 

0.01-0.20 Slight agreement 

0.21-0.40 Fair agreement 

0.41-0.60 Moderate agreement 

0.61-0.80 Substation agreement 

0.81-0.99 Almost perfect agreement 

1 Perfect agreement 

Note: this table is adapted from Viera and Garrett.3 

Correction factors are based on the assumption that one of the two datasets is correct 
and are calculated by dividing the subtotal of a variable in the primary dataset by the 
subtotal of the same variable in the secondary dataset. For example, number identified 
as Indigenous inpatient interviews divided by number identified as Indigenous in the 
hospital dataset.  This contrasts with the method used in the 1997 NT study, which 
assumed the interview data were always correct.2 For the purpose of this study, when 
calculating correction factor, patient interviews were designated as the gold standard 
and as such are the primary dataset. This is because there is greater likelihood that the 
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interview data are accurate compared to the routinely collected hospital data. The 
output of this calculation shows whether the secondary dataset over-estimates (<1) or 
under-estimates (>1) on a particular variable. Correction factor is widely used to adjust 
for the under-identification of the Indigenous Australian population. The AIHW regularly 
uses correction factor in reports to adjust health service utilisation by Indigenous 
population in Australian public and private hospitals.4  

Hospital level analyses were performed for both of the major hospitals: Royal Darwin 
and Alice Springs. Small numbers of patient interviews performed at Tennant Creek, 
Katherine and Gove District hospitals, prevented the ability to conduct separate 
hospital level analysis. Instead, their data were aggregated to create an “other” hospital 
category for all hospital level analyses.  

Analysis for date of birth was difficult due to high levels of incompleteness in 
comparison to other variables. As such, for Kappa analysis, specific year and dates of 
births were assessed on an exact match basis. However, when examining observed 
agreement for date of birth, analysis was conducted to the year level only. Results were 
assessed as being an exact match, 1-4 years different, 5-9 years different, or greater 
than or equal to ten years different.  
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Hospital data validation 
The number of patients interviewed in each hospital, and the level of agreement 
between the interview and hospital dataset is presented in Table 4. The table also 
includes the percentage of entries from each hospital that matched on all variables 
(excluding year and date of birth) and 95% confidence intervals for this percentage.  

Table 2: Number of patients interviewed and the percentage of the observed 
agreement between the interview and hospital datasets  

    Hospital     

  Data item 
Royal 

Darwin 
Alice 

Springs Other NT total   

  Number  

 Patients interviewed 301 403 84 788  

  Percentage Observed Agreement  

 Sex 99.7 99.3 100.0 99.5  

 Indigenous status 96.0 98.3 92.9 96.8  

 Country of birth 97.0 98.8 98.8 98.1  

 District of residence 93.0 83.9 88.1 87.8  

 Date of birth 89.9 91.1 87.5 90.2  

 Year of birth 95.3 92.6 92.2 93.6  

 All items match 87.0 80.6 79.8 83.0  

  (95% conf. interval) (83,91) (77, 85) (71,89) (80, 86)   

High levels of agreement were found for sex (99%), Indigenous status (97%), year of 
birth (94%), and country of birth (98%). Indigenous status was examined to level of 
Aboriginal, Torres Strait Islander, Aboriginal and Torres Strait Islander, non-Aboriginal 
or Torres Strait Islander and Not Stated. Levels of agreement were more moderate for 
district of residence (88%) and date of birth (90%). The lower level of agreement for 
district of residence, including interstate and overseas residents, can be partially 
explained by changes of address not being updated for old or already existing hospital 
records.  It has also been well documented in the NT how problematic it is to ask the 
mobile Indigenous population the question, “where do you usually live?”.5 A number of 
Indigenous patients did not know or were unsure of their date of birth, resulting in a 
reduced level of agreement between the two datasets for date of birth.  

The methodology used in this study to collect demographic information was slightly 
different to the NT study conducted in 1997,2 requiring some caution when interpreting 
observed change in agreement levels over time (see Table 5). However, a general 
comparison between the two datasets for indigenous status is reasonable and shows 
improvement of the observed agreement from 94% to 97%.  
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Table 3: Comparison between 1997 and 2008 levels of observed agreement 

  Data item 1997 2008  

 Sex 99 99 

 Indigenous status 94 97 

 Country of birth 91 98 

 District of residence 78 88 

  Date of birth 75 90  

For district of residence there was evidence of variability between hospitals. The lower 
rate of agreement found for Alice Springs Hospital, shown in Table 6, may be indicative 
of high levels of inter-community and cross-boarder mobility. Place of residence was 
calculated to the district level and included patients classified as living overseas or 
interstate.  

The percentage of entries with all items matching, with the exception of date of birth, 
was acceptable for all hospitals, 87%, 81% and 80% for Royal Darwin, Alice Springs 
and other hospitals respectively. Year or date of birth was not used in this calculation 
due to the high levels of incompletion.  

The reported Kappa statistics, shown in Table 6, indicate that the levels of agreement 
for all items, with the exception of district of residence at Alice Springs, are highly 
unlikely to be due to chance. As such we are able to report on the level of agreement 
found for each variable with confidence. 

Table 4: Kappa statistics between interview and hospital datasets 

    Hospital   

  Data item 
Royal 

Darwin
Alice 

Springs Other NT total   

 Sex 0.99 0.99 1.00 0.99 

 Indigenous status 0.91 0.96 0.84 0.94 

 Country of birth 0.90 0.90 0.93 0.90 

 District of residence 0.84 0.75 0.81 0.85 

 Date of birth 0.90 0.91 0.87 0.90 

  Year of birth 0.95 0.92 0.92 0.94  

Sex 
Sex was recorded with very high levels of consistency, with only three differences 
found between the two datasets.  Assuming interview data to be correct, one of these 
was misrecorded data at Royal Darwin Hospital, and two were at Alice Springs 
Hospital. This results in the correction factors not being equal to 1. No mistakes were 
found in the other three hospitals (see Table 7).  
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Table 5: Agreement of datasets for sex by hospital 

      Interview dataset    

  Morbidity dataset Male Female Not stated Total
 Observed 

agreement Kappa
   Correction 

factor

 NT Total  

  Male 390 1 1 392

  Female 2 394 0 396

  Total 392 395 1 788

  Consistency levels  99.5 0.99 1.00

 Royal Darwin 

  Male 150 0 0 150

  Female 1 150 0 151

  Total 151 150 0 301

  Consistency levels  99.7 0.99 1.01

 Alice Springs 

  Male 200 1 1 202

  Female 1 200 0 201

  Total 201 201 1 403

  Consistency levels  99.3 0.99 0.99

 Other 

  Male 40 0 0 40  

  Female 0 44 0 44

  Total 40 44 0 84

    Consistency levels     100.0 1.00 1.00

Indigenous status 
Indigenous status broken down by Indigenous, non-Indigenous, and not stated showed 
a 2% difference between the two datasets. This difference increased to 3% when 
Indigenous status was broken down into Aboriginal, Torres Strait Islander, Aboriginal 
and Torres Strait Islander, non-Indigenous and not stated. Excluding entries where 
Indigenous status was not recorded during interview, there were 22 differences when 
breakdown included all smaller components and 15 when broken down into 
Indigenous, non-Indigenous and not stated (see Table 8).  
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Assuming the interview dataset to be correct, 428 patients were Indigenous. However, 
there were 433 patients recorded as Indigenous on the hospital dataset. At interview, 
439 patients identified themselves as Indigenous. Of these, 428 (97.5%) were correctly 
recorded as Indigenous on the hospital dataset. This suggests a slight undercount of 
Indigenous separations in the hospital dataset.  As such, a correction factor of 1.4% 
should be used to adjust the number of Indigenous hospital separations.  

Table 6: Agreement of datasets for Indigenous status by hospital 

      Interview dataset       

  Morbidity dataset Indigenous
non-

Indigenous
Not 

stated Total
Observed 

agreement Kappa
   Correction 

factor  

 NT Total   

  Indigenous 428 2 3 433   

  non-Indigenous 11 342 0 353   

  Not stated 0 2 0 2   

  Total 439 346 3 788   

  Consistency levels 96.83 0.94 1.01 

 Royal Darwin   

  Indigenous 89 2 1 92   

  non-Indigenous 4 204 0 208   

  Not Stated 0 1 0 1   

  Total 93 207 1 301   

  Consistency levels 96.01 0.91 1.01 

 Alice Springs   

  Indigenous 282 0 2 284   

  non-Indigenous 4 115 0 119   

  Not Stated 0 0 0 0   

  Total 286 115 2 403   

  Consistency levels 98.26 0.96 1.01 

 Other   

  Indigenous 57 0 0 57   

  non-Indigenous 3 23 0 26   

  Not Stated 0 1 0 1   

  Total 60 24 0 84   

    Consistency levels     92.86 0.84 1.05  
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Country of birth 
Analysis of this variable is only conducted to the Australia or overseas level, not to the 
level of specific countries, as the number of people born overseas was deemed too 
small to analyse by specific country.  

Excluding the entries where country of birth was not stated in the interview data (six 
patients), country of birth was matched between the interview dataset and the hospital 
dataset in 99% of cases. Nine patients had country of birth incorrectly recorded in the 
hospital dataset. Of these, seven were born overseas but incorrectly recorded as being 
born in Australia on the hospital dataset, the other two were born in Australia but 
incorrectly recorded as being born overseas.  

At interview, 697 patients identified themselves as being Australian born, 695 (99.7%) 
of these were recorded as such on the hospital dataset. Correction factors, shown in 
Table 9, indicate that the hospital dataset over counts the number of Australian born 
patients, with 2% of the patients recorded as being born in Australian on the hospital 
dataset either not stating their country of birth or stating they were born overseas 
during interview.  

Of the 85 patients who indicated that they were born overseas during the interview, 78 
(92%) were correctly entered on the hospital dataset.  
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Table 7: Agreement of datasets for country of birth (Australia or overseas) 

      Interview dataset       

    
Morbidity 
dataset Australia Other Not stated Total

Observed 
agreement Kappa

   Correction 
factor  

 NT Total   

  Australia 695 7 5 707  

  Other 2 78 1 81  

  Total 697 85 6 788  

  Consistency levels 98.10 0.90 0.99 

 Royal Darwin  

  Australia 245 4 2 251   

  Other 2 47 1 50   

  Total 247 51 3 301   

  Consistency levels 97.01 0.90 0.98 

 Alice Springs  

  Australia 374 3 2 379   

  Other 0 24 0 24    

  Total 374 27 2 403    

  Consistency levels 98.76 0.90 0.99 

 Other  

  Australia 76 0 1 77    

  Other 0 7 0 7   

  Total 76 7 1 84   

    Consistency levels    98.81 0.93 0.99  

There were two instances where Indigenous participants were born overseas. Both 
were Torres Strait Islanders. Excluding these two cases, all other Indigenous 
participants were born in Australia.  None of the Indigenous participants had 
mismatches between the two datasets for country of birth. 
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Table 8: Agreement of datasets for country of birth by Indigenous status 

  Interview dataset 

 Indigenous  non-Indigenous  

Hospital dataset Australia Other 
Not 

stated  Australia Other 
Not 

stated Total 

Australia 434 2 3  256 5 2 702 

Other 0 0 0  2 78 1 81 

Total 434 2 3  258 83 3 783* 

* Records are not included where Indigenous status was not stated in the interview and/or the hospital dataset. 

Place of residence 
Place of residence was coded to health district level for all NT residents. Those not 
residing in NT were coded as “interstate” or “overseas” where appropriate. Two 
components were separately analysed, state of residence, inclusive of all participants, 
and district of residence for those who were established as NT residents at interviews.  

Place of residence was the most problematic variable to discern due to interviewer 
interpretation of patient provided information. Although the majority of the town, 
communities or suburbs provided were established, eight addresses were found to 
either lack vital information or did not fit any known town, community or suburb. These 
eight, along with one entry where “travelling-no set address” was stated and three 
where nothing was provided were categorised as not stated or missing vital 
information. On the hospital dataset one of the patients who did not provide any details 
was listed as living interstate, all others were listed as being NT residents.  

As a result of mismatches for place of residence due to inconsistencies in spelling, 
spacing and ordering of words, numbers, and use of symbols, it was decided to avoid 
matching to street or community level. Instead, analysis for place of residence was to 
health district level or state/country level only. 

State level analysis showed that 709 of the 725 patients who identified themselves as 
NT residents during interview, were listed as being NT residents on the hospital 
dataset. Ten were listed as interstate residents, one as an overseas resident and five 
were not stated. Of the 47 patients recorded as residing interstate during interview, 40 
were listed as interstate residents in the NT hospital dataset. All four of the patients 
who provided an overseas address as their place of residence during interview were 
found to have their place of residence not stated on the hospital dataset.  
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Table 9: Agreement of datasets for NT residence 

  Interview dataset 

Hospital 
dataset NT Interstate Overseas

Not stated or missing 
vital information Total

NT 709 5 0 11 725

Interstate 10 40 0 1 51

Overseas 1 0 0 0 1

Not stated 5 2 4 0 11

Total 725 47 4 12 788

 

NT health district analyses found that 90% (652) of the 725 patients identified as NT 
residents during interview were correctly recorded on the hospital dataset. Specifically, 
96%, 87% and 83% of patients living in Darwin Urban, Alice Springs Urban and Alice 
Springs Rural respectively were found to be correct on the hospital dataset.  

With the exception of the two Alice Springs Districts there was no pattern of 
misrecording for all other districts. Excluding those listed as interstate, overseas or not 
stated on the hospital dataset, the large majority of errors for the Alice Springs districts 
were between each other (i.e. 21 Alice Springs Urban residences recorded on hospital 
dataset as Alice Springs Rural). Mobility between these two districts is very high. 
Furthermore, Alice Springs Urban and Rural were the only two districts that had 
patients incorrectly listed on the hospital dataset as living interstate. This is likely due to 
the close proximity of the two districts to the West Australian and South Australian 
border and the cross-border family ties that exist for many Indigenous people.  Alice 
Springs is well-recognised as an important service centre for NT and interstate 
Indigenous residents.6 
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Table 10: Percentage agreement of datasets by district of residence, NT 
residents only  

    Interview dataset   

  
Hospital 
dataset 

Darwin Urban 
n=229 

Darwin Rural
n=35 

Katherine 
n=64 

Barkly 
n=41 

East Arnhem 
n=40 

Alice Urban 
n=210 

Alice Rural 
n=106 

Total 
n=725   

 Darwin Urban 96.1 0.0 1.6 0.0 5.0 0.5 0.0 30.9  

 Darwin Rural 0.4 94.3 3.1 0.0 0.0 0.0 0.0 5.0  

 Katherine 0.4 0.0 89.1 2.4 0.0 0.0 0.0 8.1  

 Barkly 0.0 0.0 0.0 87.8 0.0 0.0 0.0 5.0  

 East Arnhem 0.9 2.9 0.0 0.0 90.0 0.0 0.0 5.4  

 Alice Urban 0.0 2.9 6.3 4.9 2.5 86.7 11.3 27.9  

 Alice Rural 0.9 0.0 0.0 4.9 0.0 10.0 83.0 15.6  

 Interstate 0.0 0.0 0.0 0.0 0.0 2.4 4.7 1.4  

 Overseas 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.1  

 Not stated 0.9 0.0 0.0 0.0 2.5 0.5 0.9 0.7  

  Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0   

Date/year of birth 
Date of birth was the variable most likely to not be completed during interview. Out of 
788 interviews a sizeable proportion (103 or 13%) were unable to provide a complete 
date of birth, and most of these (99) were Indigenous. For 69 of those who could not 
provide a date of birth, a year of birth was generated either through age or a partial 
date of birth.  The remaining 33 were excluded from date of birth analysis.  All 788 
patients had a full date of birth recorded on the hospital dataset. It is possible that date 
of birth for older Indigenous patients listed on the hospital datasets were dates 
“assigned” by either church or government agencies.  
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Table 11: Agreement of datasets for year of birth by Indigenous status 

    Years different       

 Indigenous status None 1-4 years 5-9 years ≥10 years 
Missing 

value Total 

 Aboriginal 359 24 6 9 33 431 

 Torres Strait Islander 3 1 0 0 0 4 

 
Aboriginal & Torres 
Strait Islander 4 0 0 0 0 4 

 non-Indigenous 338 2 2 4 0 346 

 Not stated 2 0 0 0 1 3 

  Total 706 27 8 13 34 788  

When matching on year of birth, 83% of Indigenous and 98% of non-Indigenous 
records had an exact match between the two datasets. However, if the 33 missing 
entries were excluded, the two datasets matched exactly for 90% of Indigenous people. 
For over half (61%) of the Indigenous records, where there is not an exact match, the 
difference is less than five years.  

The percentage of non-matches for year of birth was similar for each hospital. Ten 
percent of Indigenous records in both Royal Darwin and Alice Springs Hospital did not 
match. 

Table 12: Agreement of datasets for year of birth by hospital and Indigenous 
status 

        Years different     

   Exact match 1-4 years 5-9 years ≥10 years
Total 

different Total 

 NT Total    

  Aboriginal 366 25 6 9 40 446 

  Non-Aboriginal 338 2 2 4 8 346 

 Royal Darwin  

  Aboriginal 80 5 0 4 9 89 

  Non-Aboriginal 202 0 2 3 5 207 

 Alice Springs  

  Aboriginal 238 18 4 4 26 264 

  Non-Aboriginal 113 2 0 0 2 115 

 Other  

  Aboriginal 48 2 2 1 5 53 

    Non-Aboriginal 23 0 0 1 1 24  
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Appendix: Questionnaire 

SAMPLE ONLY 

Questionnaire – Hospital data quality study 

Consent given 
Yes                                               No   

Interviewer - do not proceed if consent is not given. 

1. Hospital record number  
 
 
Interviewer - please record number from patient’s arm bracelet 

2. Sex - Are you  
Male   
Or  

Female  

3. Were you born in Australia? 
Yes   
No   

4. What is your date of birth? 
Interviewer - if the patient cannot recall the 
date of birth, ask for an estimate of the year of 
birth or an estimate of the patient’s age 
 
 
Day/month/year 
Or 
What is your estimated year of birth? 
 
Year 
Or  
What is your estimated age?  
 
Years old 
 

5. Are you of Aboriginal or Torres Strait 
Islander origin? 
Interviewer - if both Aboriginal and Torres 
Strait Islander, tick both ‘yes’ boxes.  
 
No  
Yes, Aboriginal     
Yes, Torres Strait Islander    
 
6. Where do you usually live? 
 
Number/street 
 
Suburb/town 
 
State or Territory/postcode 
 
 
Thank you for participating! 
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