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How well does routine hospitalisation data capture 

information on comorbidity in New Zealand? 

Diana Sarfati, Sarah Hill, Gordon Purdie, Elizabeth Dennett, Tony Blakely  

Abstract 

Aims This study aims to assess the quality of routinely collected comorbidity data in 

New Zealand which are increasingly used in health service planning and research.  

Methods Detailed medical notes-based comorbidity data from a cohort study of New 

Zealanders diagnosed with colon cancer in 1996–2003, were compared with routine 

hospital discharge data collected from the same patients using 1-year and 8-year 

lookback periods. We compared agreement between data sources for individual 

conditions, Charlson comorbidity index scores and total comorbidity counts using 

McNemar’s p-test and the kappa statistic. We also assessed the association of 

comorbidity with all-cause survival using Cox proportional hazard models using data 

ascertained from the two sources. 

Results Among these 569 patients, we found generally higher comorbidity was 

measured from notes than administrative data, with better comparability with an 8-

year lookback period. Regardless of source of data, all measures of comorbidity 

significantly improved the ability of multivariable models to explain all-cause 

survival, but using both data sources combined resulted in better risk adjustment than 

either source separately. 

Conclusion While differences in medical notes and administrative comorbidity data 

exist, the latter provides a reasonably useful source of accessible information on 

comorbidity for risk adjustment particularly in multivariable models. 

Comorbidities are diseases or disorders that coexist with a disease of interest.
1
 The 

importance of comorbidity has long been recognised in the clinical management of 

patients, but there is now increasing recognition of its importance in health related 

research and policy. Comorbidity can affect quality of life, increase mortality, 

influence treatment decisions, prolong hospitalisation and confound analysis.
1-5

 As the 

population ages, these issues will become increasingly common and pressing. 

To date there has been very little work published on comorbidity in New Zealand. 

Davis et al published a study in 2002
2
 investigating the burden of comorbid disease in 

major Auckland hospitals. They found that over a third of patients admitted had at 

least one comorbid condition, and that comorbidity was associated with length of stay, 

mortality and the occurrence of adverse events. Similarly Stevens et al found that 

comorbidity was very common among a cohort of lung cancer patients, and that it was 

adversely associated with survival.
6
  

Currently it is unclear how common comorbidity is in New Zealand more generally, 

or how well routine hospitalisation data captures information on important comorbid 

conditions. This latter point is important as the majority of health policy, service 
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planning and research projects requiring information on comorbidity will rely on 

secondary data. This paper aims to assess how well data on comorbidity are captured 

in routine databases in New Zealand by comparing detailed comorbidity data 

extracted by a physician from hospital records of patients with routinely collected 

hospitalisation data from these patients.  

Methods 

Data for this study come from two sources, firstly from a cohort study which investigated factors 

affecting colon cancer survival; and secondly from routine hospitalisation data obtained from New 

Zealand Health Information Service (NZHIS). 

Cohort study—Details of this study are available elsewhere.
7
 In brief, the cohort was made up of 

patients with first primary colon cancer diagnosed between 1996 and 2003, and notified to the New 

Zealand Cancer Registry (ICD-10-AM site codes C18-C19 excluding 18.1). Patients were ineligible if 

they were less than 25 years at diagnosis, or were diagnosed after death. All Māori patients meeting the 

above criteria were included along with an approximately equal number of randomly-sampled non-

Māori patients. This was to allow an assessment of survival disparities between Māori and non-Māori 

patients with colon cancer.
7
 

Clinical data were abstracted directly from patients’ hospital medical notes during 2006-07. These were 

recorded on a standardised form by a physician (SH) and double-entered into an electronic database. 

Data were collected on all major comorbid conditions present at the time of diagnosis and all 

conditions included in the Charlson comorbidity index.  

The Charlson index was developed in 1987 using data from a cohort of 607 medical patients, and 

validated with a population of breast cancer patients. Nineteen conditions are allocated a weight of 1 to 

6 depending on the adjusted relative risk of 1-year mortality, and summed to give an overall score. 
8
  

In addition to the conditions included in the Charlson Index, data were collected on the following 

conditions: angina, essential hypertension, cardiac arrhythmias, previous pulmonary embolism, cardiac 

valvular disease, inflammatory bowel disease, other neurological conditions (including multiple 

sclerosis, Parkinson’s disease, other abnormal movement disorders, epilepsy, spinocerebellar disease, 

anterior horn disease, other disease of the spinal cord, other demyelinating diseases of the CNS, 

cerebral palsy, myoneural disorders and muscular dystrophies) and major psychiatric conditions 

(including schizophrenia, bipolar disease, and depressive psychosis). 

Comorbidities were classed in three different ways:  

• The total number of comorbid conditions (‘comorbidity count’) was summed for each patient 

and categorised into four groups 0, 1, 2 or 3+ conditions;  

• Charlson comorbidity scores were categorised into 0, 1, 2 or 3+; and  

• Specific comorbid conditions were individually categorised. For our calculations of cross-

source agreement, we used uncategorised comorbidity count and Charlson scores. 

Administrative data—Routine hospital discharge data coded to ICD-9-CM-A were obtained from 

NZHIS in 2005 on the cohort specified above. These data are coded routinely from patient discharge 

records by coders based at District Health Boards and sent electronically in agreed format to NZHIS. 

We treated the admission for surgical resection of colon cancer as the index admission. Where a patient 

did not receive surgical resection, we treated the first hospital admission with colon cancer as primary 

diagnosis as the index admission. Those without such an admission were excluded from the study. 

One of the problems with using administrative data to assess comorbidity is deciding on an optimal 

comorbidity ascertainment lookback period. Shorter periods may be more likely to identify currently 

active health issues, while longer periods may be more likely to identify all important comorbidity.
9
 In 

this study we assessed two lookback periods; 1 and 8 years, 8 years being the longest available time for 

the earliest cancer registrations. 

We used both the principal and secondary diagnoses fields to identify comorbid conditions from the 

administrative dataset. We used the Deyo et al
10

 system which provides a method of translating the 

Charlson index for use on administrative data using ICD coding. The algorithm was modified to take 

account of the fact that we collected data on additional conditions to those included in the Charlson 

Index. These are listed in Table 1. Because it can be difficult to differentiate between pre-existing 
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conditions and complications of treatment, some conditions are only included in the definition of 

comorbidity if they are listed prior to the index admission.  

We followed the approach used by Deyo et al
10

, except that we included non-colorectal malignancies in 

our definition of comorbidity if they were listed in index or prior hospital discharges.
11

  

 

Table 1. Diagnostic codes used for mapping 
 

Diagnostic category ICD-9 codes 

Myocardial infarction 410.x, 412* 

Congestive heart failure 428.x 

Peripheral vascular disease 441.x*, 443.9*, 785.4*, V43.4*, procedure 38.48 

Cerebrovascular disease 430-437.x, 438* 

Dementia 290.x* 

Chronic pulmonary disease 490-496*, 500-505*, 506.4* 

Connective tissue disease 710.0-710.1*, 710.4*, 714.0-714.2*, 714.81*, 725* 

GI ulcer disease 531.x-534.9* 

Mild liver disease 571.2*, 571.4*, 571.5*, 571.6x* 

Diabetes (mild to moderate) 250.0x-250.3x*, 250.7x* 

Hemiplegia or paraplegia 342.x*, 344.1* 

Moderate or severe renal disease 582.x*, 583.0-583.7*, 585*, 586*, 588.x* 

Diabetes with end organ damage 250.4x-250.6x* 

Any malignancy (except colon or rectal) including 

lymphoma or leukaemia 

140.x-152.x*, 155.x-172.0*, 174.x-195.8*, 200.x-208.x* 

Moderate or severe liver disease 572.2-572.8*, 456.0-456.21* 

Metastatic solid tumour 196.x-199.1 

AIDS 042.x-044.x 

Angina
‡
 411.1*, 413.0*, 413.1*, 413.9* 

Essential hypertension
‡
 401.x 

Cardiac arrhythmias
‡
 426.x-427.x 

Previous pulmonary embolism
‡
 415.1 

Cardiac valve disease
‡
 394.x-397.0*, 424.0-424.3* 

Inflammatory bowel disease
‡
 555.x*, 556.x* 

Other neurological condition
‡ a 

 332.x-336.x*, 340.x*, 341.x*, 343.x*, 345.x*, 358.x*, 

359.x* 

Major psychiatric conditions
‡ b

 (with psychosis) 295.x*, 296.x*, 298.0* 
* Included in definition of a comorbidity if they are listed either in the index or prior hospital discharge; other 

codes only included if they are recorded prior to index admission 
‡ Not included as part of Charlson Comorbidity Index 
a Includes multiple sclerosis, Parkinson’s disease, other abnormal movement disorders, epilepsy, spinocerebellar 

disease, anterior horn disease, other diseases of spinal cord, other demyelinating diseases of CNS, cerebral palsy, 

myoneural disorders, muscular dystrophies. 
b Includes schizophrenia, bipolar disease and depressive psychosis  

 

Analysis—To calculate the maximum comorbidity we could identify from all data we had available, 

we first calculated the total number and proportion of patients who were recorded with each condition 

either in the medical notes review, or in the administrative data combined (separately for 1 and 8 year 

lookback). We then compared the proportion of these who had been identified in the notes, the 

administrative data or both, and calculated p-values using McNemar’s test to test whether the number 

of people with the condition differed significantly between the medical notes and administrative data.  

We calculated the distribution of Charlson score and comorbidity count using medical notes, and 

administrative data with 1 and 8 year lookback. We then measured cross-source agreement for each 

condition as well as for the Charlson score and comorbidity count (uncategorised) using the weighted 

kappa statistic with quadratic (Fleiss-Cohen) weights.
12
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This statistic approximates the intraclass correlation coefficient and provides a measure of reliability 

that adjusts for agreement that occurs by chance. We considered scores of <0.40 to suggest poor 

agreement, 0.40 to 0.74 to suggest moderate agreement and 0.75 or higher to suggest very good 

agreement.  

We assessed the association of comorbidity and all-cause survival among this cohort with colon cancer 

using Cox proportional hazards regression models. We fitted a baseline model that included sex, age, 

and ethnicity, year of registration, stage, grade and site of disease. The fit of the baseline model was 

compared to various models that included comorbidity using the likelihood ratio test. For these models 

comorbidity was measured using Charlson categories or individual conditions.  

The conditions were selected on the basis that they had been previously shown to be related to survival 

from colon cancer in this cohort
4
, and that there were a minimum of 10 cases within the cohort (these 

conditions were previous myocardial infarction, congestive heart failure, diabetes, chronic respiratory 

disease, renal disease, cardiac arrhythmias, non-cerebrovascular neurological conditions and peripheral 

vascular disease). We compared results from models that included comorbidity measured using data 

from medial notes to those using administrative data.  

Often comorbidity will not be an exposure of interest, but a potential confounding factor in another 

putative association. Researchers therefore have an interest in knowing how much of the ‘true’ 

confounding by comorbidity might be captured when adjusting for a misclassified measure such as that 

from routine administrative data. We explored this for the putative association of ethnicity with 

survival, and how much of the association might be due to confounding/ mediation by comorbidity (we 

know that Māori experience poorer survival from colon cancer than non-Māori, and that some of this 

association is due to Māori carrying a higher burden of comorbidity than non-Māori
7
).  

We measured the hazard ratio for all-cause mortality of Māori compared with non-Māori having 

adjusted for sex, age, year of registration, stage, grade and site. We then added to the model 

comorbidity measured using the individual conditions specified above identified either in the notes, or 

in the administrative data to assess the extent to which each changed the underlying hazard ratio. 

Approval for this study was granted by the New Zealand Multi-Region Ethics Committee. 

Results 

A total of 685 patients met the eligibility criteria for the cohort study, and full data 

were obtained for 92% of eligible patients to give an initial study sample of 642 (308 

Māori and 334 non-Māori). When these cases were matched to the routine 

hospitalisation data, 73 were excluded because they did not have an admission that 

met the criteria for the index admission giving a final cohort for this study of 569 

patients, 515 having an admission for surgical resection of colon cancer. 

Tables 2 and 3 show the comparison of medical notes data with administrative data 

with 1- and 8-year lookback respectively. They show that there were considerable 

differences in the comorbidity data obtained from these two data sources. For most 

conditions, higher numbers of patients were identified with notes review data than 

administrative data, and this effect was more marked with 1-year than 8-year 

lookback.  

This pattern was reversed for diabetes and renal disease for both lookback periods, as 

well as non-colorectal malignancy, cardiac valve disease and hemiplegia with the 

longer lookback period. There was very good agreement (kappa=0.77 and 0.75 for 1- 

and 8-year lookback respectively) between the sources of data for only one condition 

(mild to moderate diabetes).  

For the 1-year lookback, 11 conditions showed moderate agreement (kappa 0.40 to 

0.74), and the remaining five showed poor agreement (kappa<0.40). Agreement 

between the two data sources improved with the longer lookback period with 14 

conditions showing moderate and two showing poor agreement.
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Table 2. Comparison of ascertainment of comorbidity using data from medical notes or administrative data from index admission and 

1 year prior 
 

Condition Total number (%) with 
condition recorded in 
notes or admin data 

Total no (%*) in 
notes 

Total no (%*) in 
admin data 

Total no (%*) in 
both 

p-value** Kappa 

coefficient 

95% confidence 
Intervals for kappa 

Myocardial infarction 53 (9.3) 49 (92.5) 21 (39.6) 17 (32.1) <0.001 0.46 0.31-0.60 

Congestive heart failure 74 (13.0) 64 (86.5) 30 (40.5) 20 (27.0) <0.001 0.38 0.25-0.51 

Peripheral vascular disease 27 (4.7) 24 (88.9) 13 (48.1) 10 (37.0) 0.013 0.53 0.33-0.72 

Cerebrovascular disease 46 (8.1) 39 (84.8) 15 (32.6) 8 (17.4) 0.001 0.27 0.11-0.43 

Dementia 14 (2.5) 13 (92.9) 5 (35.7) 4 (28.6) 0.021 0.44 0.15-0.72 

Chronic pulmonary disease 141 (24.8) 128 (90.8) 74 (52.5) 61 (43.3) <0.001 0.53 0.44-0.61 

GI ulcer disease 26 (4.6) 22 (84.6) 9 (34.6) 5 (19.2) 0.007 0.31 0.09-0.52 

Diabetes (mild to moderate) 94 (16.5) 73 (77.7) 84 (89.4) 63 (67.0) <0.001 0.77 0.69-0.85 

Diabetes with end organ damage 28 (4.9) 21 (75.0) 18 (64.3) 11 (39.3) 0.630 0.55 0.36-0.74 

Hemiplegia or paraplegia 15 (2.6) 9 (60.0) 12 (80.0) 6 (40.0) 0.511 0.56 0.31-0.82 

Moderate or severe renal disease 24 (4.2) 7 (29.2) 22 (91.7) 5 (20.8) <0.001 0.33 0.11-0.55 

Any malignancy (except colon or rectal) including 
lymphoma or leukaemia 

39 (6.9) 25 (64.1) 27 (69.2) 13 (33.3) 0.857 0.48 0.30-0.65 

Angina
‡
 74 (13.0) 69 (93.2) 22 (29.7) 17 (23.0) <0.001 0.33 0.21-0.46 

Essential hypertension
‡
 239 (42.0) 216 (90.4) 152 (63.6) 129 (54.0) <0.001 0.56 0.49-0.63 

Cardiac arrhythmias
‡
 82 (14.4) 78 (95.1) 30 (36.6) 26 (31.7) <0.001 0.44 0.32-0.56 

CV valve disease
‡
 22 (3.9) 13 (59.1) 15 (68.2) 6 (27.3) 0.801 0.41 0.18-0.65 

Other neurological condition
‡ a 

 17 (3.0) 13 (76.5) 9 (52.9) 5 (29.4) 0.391 0.44 0.18-0.71 

*As a percentage of Column 1 (Total number with condition recorded in notes or admin data); **Testing whether the proportion of patients with condition is significantly different between the 

medical notes and administrative data; 
‡
Condition not included in Charlson Comorbidity Index. 
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Table 3. Comparison of ascertainment of comorbidity using data from medical notes or administrative data from index admission and 

8 years prior 
 

Condition Total number (%) with 
condition recorded in 
notes or admin data 

Total no (%*) in 
notes 

Total no (%*) in 
admin data 

Total no (%*) in 
both 

p-value** Kappa 
coefficient 

95% confidence 
Intervals for 
kappa  

Myocardial infarction 55 (9.7) 49 (89.1) 35 (63.6) 29 (52.7) 0.009 0.67 0.55-0.79 

Congestive heart failure 80 (14.1) 64 (80.0) 49 (61.3) 33 (41.3) 0.040 0.54 0.42-0.66 

Peripheral vascular disease 29 (5.1) 24 (82.8) 19 (65.5) 14 (48.3) 0.302 0.64 0.47-0.81 

Cerebrovascular disease 49 (8.6) 39 (79.6) 27 (55.1) 17 (34.7) 0.050 0.49 0.33-0.64 

Dementia 14 (2.5) 13 (92.9) 6 (42.9) 5 (35.7) 0.039 0.52 0.25-0.79 

Chronic pulmonary disease 147 (25.8) 128 (87.1) 91 (61.9) 72 (49.0) <0.001 0.58 0.49-0.66 

GI ulcer disease 28 (4.9) 22 (78.6) 13 (46.4) 7 (25.0) 0.078 0.38 0.17-0.59 

Diabetes (mild to moderate) 99 (17.4) 73 (73.7) 90 (90.9) 64 (64.6) 0.006 0.75 0.67-0.83 

Diabetes with end organ damage 29 (5.1) 9 (72.4) 8 (69.0) 12 (41.4) 1.00 0.57 0.39-0.75 

Hemiplegia or paraplegia 18 (3.2) 9 (50.0) 16 (88.9) 7 (38.9) 0.065 0.55 0.31-0.79 

Moderate or severe renal disease 25 (4.4) 7 (28.0) 23 (92.0) 5 (20.0) <0.001 0.32 0.10-0.54 

Any malignancy (except colon or rectal) including 
lymphoma or leukaemia 

42 (7.4) 25 (59.5) 33 (78.6) 16 (38.1) 0.170 0.53 0.37-0.69 

Angina
‡
 76 (13.4) 69 (90.8) 39 (51.3) 32 (42.1) <0.001 0.55 0.44-0.67 

Essential hypertension
‡
 247 (43.4) 216 (87.4) 175 (70.9) 144 (58.3) <0.001 0.60 0.53-0.67 

Cardiac arrhythmias
‡
 92 (16.2) 78 (84.8) 54 (58.7) 40 (43.5) 0.001 0.56 0.45-0.66 

CV valve disease
‡
 26 (4.6) 13 (50.0) 21 (80.8) 8 (30.8) 0.096 0.46 0.24-0.67 

Other neurological condition
‡ a 

 18 (3.2) 13 (72.2) 12 (66.7) 7 (38.9) 1.00 0.55 0.31-0.79 

*As a percentage of Column 1 (Total number with condition recorded in notes or admin data); **Testing whether the proportion of patients with condition is significantly different between the 

medical notes and administrative data; ‡Condition not included in Charlson Comorbidity Index. 
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As expected, both Charlson scores and comorbidity counts tended to be higher when 

calculated from data extracted from medical notes than from administrative data with 

1 or 8 year lookback, and the highest scores were obtained by combining both data 

sources (Figures 1 and 2). For the Charlson index, agreement between the medical 

notes data and the administrative data was somewhat better for the longer lookback 

period (kappa=0.66; 95% CI: 0.57-0.75) than the shorter one (kappa =0.61; 95% CI: 

0.51-0.70).  

 

Figure 1. Comparison of Charlson comorbidity scores calculated using medical 

notes or administrative data 
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A similar pattern was seen for comorbidity count, although because more conditions 

were included in this count, scores were generally higher (Figure 2). The agreement 

between notes and administrative data was also better with kappa coefficients of 0.66 

(95% CI 0.60-0.73) and 0.77 (95% CI 0.72-0.81) for administrative data with 1 and 8 

year lookback respectively. 

We found that comorbidity measures added significantly to the ability of the base 

model to explain all-cause survival regardless of whether comorbidity was measured 

using the Charlson score or individual conditions, or whether data was collected from 

medical notes, administrative data or both (in all cases likelihood ratio test p<0.0001 

for model including comorbidity measured compared with base model).  

In this cohort, we found that after adjusting for sex, age, year of registration, stage, 

grade and site, the baseline hazard ratio of all-cause mortality for Māori compared 

with non-Māori was 1.34 (95% CI 1.03-1.74). When we adjusted for comorbidity 

using data from both sources combined, the excess hazard ratio decreased to 1.17 
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(0.89-1.53). Adjusting for comorbidity using either notes or administrative-based data 

alone resulted in somewhat less reduction in the hazard ratio to 1.23 (95% CI 0.94-

1.60), and 1.26 (95% CI 0.96-1.64) respectively. 

 

Figure 2. Comparison of comorbidity counts calculated using medical notes or 

administrative data 
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Discussion 

We found that there were considerable differences in the comorbidity data held in the 

routine administrative hospitalisation database in New Zealand compared with that 

collected by a physician from medical records. In general, more comorbidity was 

identified from medical records, however some conditions were more frequently 

identified from administrative data notably diabetes and renal failure. Agreement 

between the two data sources improved with a longer lookback period for the 

administrative data. Despite these differences, any of the measures of comorbidity 

that we used, regardless of the source of the data, improved the ability of 

multivariable model to predict all-cause survival in this cohort of colon cancer 

patients. 

This is the first study in New Zealand to assess the quality of routinely collected 

comorbidity data, which are being increasingly used for health service funding and 

planning, and research. This is reasonable because although medical notes review data 

is generally considered superior to administrative data, it is not gold standard. While 

there may be concern about the accuracy of diagnoses recorded in administrative data, 

medical notes are also not entirely complete, standardised or error free.
13
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Furthermore, the results here and elsewhere clearly show that administrative 

comorbidity data are not a subset of medical notes data, and it is likely that combining 

datasets provides less misclassification of comorbidity than either source alone.
13-15

 

This is, of course, rarely possible.  

Given that both sources result in misclassification of the (immeasurable) underlying 

construct of ‘true’ comorbidity, it is also possible, or even likely, that each of the 

sources of data correlates more strongly with this third measure than they do with 

each other, assuming that the misclassification errors in administrative and notes 

review data are independent of each other. That is, the kappa comparing the 

administrative and note-based comorbidity indices probably underestimate the 

correlation of each with a ‘true’ measure of comorbidity (unless errors in 

administrative and notes-based measures are moderately to highly correlated).  

Furthermore, routinely collected data are considerably more accessible for large 

population groups than notes review, and a number of approaches to dealing with 

administratively collected comorbidity data are possible depending on the purpose of 

the data, and the outcome being assessed.
1, 16-20

  

Our finding that medical notes review results in higher ascertainment of comorbidity 

is consistent with other studies. 
13-15, 21, 22

 The extent of this difference depends on a 

number of factors including the measure or condition that is being compared, the 

mapping algorithm used and the lookback period used for administrative data. There 

is considerable variability between conditions in terms of their ascertainment in 

administrative compared with medical notes data.  

For the administrative data with 8-year lookback, this varied from kappa coefficients 

of 0.32 to 0.75. This variation is likely to depend in part on the seriousness of the 

condition, and coding practices relating to administrative data. As a general rule in 

New Zealand, comorbidities are only coded in administrative data if they co-exist or 

arise during a given episode of care and that they affect patient management in a way 

which might extend length of hospital stay. This approach is likely to result in an 

emphasis on the most active and clinically important conditions, and will explain 

some of the difference between notes and administrative comorbidity data.  

It is not entirely clear how one should map conditions from clinical notes to ICD 

codes, and there has been dissent expressed on this in the literature.
10,11,21,23,24

 We 

employed a commonly used approach, but one that has also been criticised by some 

authors.
11,21

 For example, we found that for six of the nine mismatches for diabetes 

with end organ damage, had been coded as diabetes without mention of complication.  

Currently no gold standard mapping approach has been developed. The length of the 

lookback period also makes a difference, but the ideal lookback period seems to 

depend on the outcome for which the data is being collected.
9,25

 For example Preen et 

al (2006)
9
 found that a one-year lookback provided better comorbidity data to predict 

mortality while five-year lookback was better for readmission rates. In our study the 

longer lookback period seemed to give more comparable data to the notes review.  

Both the kappa coefficients for the individual conditions and those for the Charlson 

and comorbidity count (0.66 and 0.77 respectively) compare favourably with similar 

comparisons carried out elsewhere.
15,22

 For example, Kieszak et al
22

 compared 

comorbidity derived from medical notes with administrative data in the United States 
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and found that only three of 16 individual conditions had kappa coefficients greater 

than 0.4 (compared with 15/17 for our data with 8 year lookback), and that the 

correlation between the notes Charlson index and the administrative index was only 

0.47.  

Regardless of the source of data used, we found that any measure of comorbidity 

improved multivariable model fit compared with using none. We also found in this 

study that using data from both sources combined resulted in somewhat better risk 

adjustment than either source separately. However, both the notes and administrative-

based comorbidity measures substantially reduced the excess mortality hazard for a 

model comparing Māori with non-Māori for colon cancer survival, although more so 

for the use of notes-based comorbidity index consistent with an a priori expectation 

that it is a superior estimate of comorbidity.  

Furthermore, given that including both the notes and administrative-based measures 

of comorbidity resulted in greater reduction again in the hazard ratio, it seems 

reasonable to conclude that neither measure alone (notes or administrative-based) 

fully captures the confounding or mediating effects of comorbidity.  

Of note, is that this study focused solely on patients with colon cancer. Patients with 

other primary conditions may have different patterns of comorbidity, but it seems 

unlikely that this will affect the quality of the recording of their comorbidity data. In 

that respect, it seems reasonable to be able to generalise the findings of this study to 

hospital-based comorbidity data in New Zealand. 

In conclusion, measuring comorbidity is potentially important for risk adjustment in 

health service policy, funding and planning, and health-related research. Data from 

clinical notes review are often considered superior but are rarely available. The 

correlation between clinical notes and administrative data in New Zealand is moderate 

and varies considerably between individual conditions. However, administrative data 

provides a source of relatively accessible comorbidity data which we have found 

allows for reasonable risk adjustment in the cohort presented here, although not quite 

as good as for a notes-based or combined comorbidity measure. 
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