
Table 2. Concordance analysis for diabetes for study participants

Diabetes Status from clinical diagnoses recorded data κ P 
value 
of κ

BI PI PABAK

N (%) No Yes Total

 n % n %  n % 0.76 <0.001 0.10 0.10 0.76

Self-reported status No 234 48.95 52 10.88 286 59.83

Yes 5 1.05 187 39.12 192 40.17

Total 239 50.00 239 50.00 478 100

Table 3. Concordance analysis for pre-diabetes for study participants without diabetes

Pre-diabetes Status from clinical diagnoses recorded data κ P 
value 
of κ

BI PI PABAK

N (%) No Yes Total

 n  % n  % n % 0.36 <0.001 0.09 0.62 0.60

Self-reported status No 169 70.71 35 14.64 204 85.36

Yes 13 5.44 22 9.21 35 14.64

Total 182 76.15 57 23.85 239 100

κ: kappa; BI: Bias Index; PI: Prevalence Index; PABAK: prevalence-adjusted bias-adjusted kappa
PABAK = κ + (1 – κ) PI2 + (κ – 1) BI2

Refer to online Supplementary Material S3 for more details

multimorbidity with poorer concordance could be due  
to the increased awareness of diseases as a result of 
more frequent engagements with the healthcare system. 
This results in over-reporting and poorer concordance. 
However, our data showed otherwise with patients  
with multimorbidity under-reporting (i.e. patients 
who indicated that they have not been told by a doctor 
to have diabetes even though the medical records  
showed otherwise). Further studies are needed to  
explore our patients’ understanding and acceptance of 
diabetes, especially for patients with multimorbidity  
and diabetes.

Limitations and strengths
Our main limitation was that in comparing self-reported 
diabetes with medical records of diabetes, we regarded 
medical records as the source of truth. While this is a 
widely accepted standard, we acknowledge that there 
are instances when clinicians code diagnoses incorrectly 
in the system, or even misdiagnose diseases, leading 
to inaccuracies in the medical records.43,44 On the other  
hand, the accuracy of self-reported data collected from 
surveys is limited by recall bias, social desirability 
effect,28,45,46 the way the questions are phrased and 
asked,8,47 and the comprehension ability of the  
participant,47 including factors that may impair  
judgement such as mild cognitive impairment.

The differences in the profile of patients between our  
centre (elderly with multimorbidity) and the general 
population also limit the generalisability of our results  
to the rest of the population.

Lastly, we only studied non-modifiable patient  
factors. Chun et al. explored the impact of health-related 
behaviours such as smoking, drinking and exercise 
on concordance, although they did not find statistical 
significance.22

Despite the limitations, this is one of the first studies 
in Singapore to explore diabetes concordance among 
patients with chronic conditions in the primary care 
setting. In contrast, such concordance had been studied  
in Western countries9,14-20 and some countries in Asia.22,28 
We took into account the limitations of kappa as a  
statistical tool, such as prevalence and bias, and tried to 
keep equal proportions of participants with and without 
diabetes as much as possible.26,33 This study was also  
an initial attempt to understand the pre-diabetes  
concordance among our primary care patients. 

Modifiable patient factors such as health behaviours 
of smoking, drinking or exercise, which could affect 
concordance indirectly, could be explored. The  
population base for the study could also be extended to 
cover the wider community, or recruitment could focus  
on a nationally representative sample for greater 
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