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ABSTRACT 
Introduction: Studies of concordance between patients’ self-report of diseases and a criterion standard  
(e.g. chart review) are usually conducted in epidemiological studies to evaluate the agreement of  
self-reported data for use in public health research. To our knowledge, there are no published studies  
on concordance for highly prevalent chronic diseases such as diabetes and pre-diabetes. The aims of  
this study were to evaluate the concordance between patients’ self-report and their medical records of  
diabetes and pre-diabetes diagnoses, and to identify factors associated with diabetes concordance.
Method: A cross-sectional, interviewer-administered survey was conducted on patients with chronic  
diseases after obtaining written consent to assess their medical notes. Interviewers were blinded to the 
participants’ profiles. Concordance was evaluated using Cohen’s kappa (κ). A multivariable logistic  
regression model was used to identify factors associated with diabetes concordance.
Results: There was substantial agreement between self-reported and medical records of diabetes  
diagnoses (κ=0.76) and fair agreement for pre-diabetes diagnoses (κ=0.36). The logistic regression model 
suggested that non-Chinese patients had higher odds of diabetes concordance than Chinese patients  
(odds ratio [OR]=4.10, 95% confidence interval [CI] 1.19–14.13, P=0.03). Patients with 3 or more  
chronic diseases (i.e. multimorbidity) had lower odds of diabetes concordance than patients without 
multimorbidity (OR=0.21, 95% CI 0.09–0.48, P<0.001).
Conclusion: Diabetes concordance was substantial, supporting the use of self-report of diabetes by  
patients with chronic diseases in the primary care setting for future research. Pre-diabetes concordance  
was fair and may have important clinical implications. Further studies to explore and improve health  
literacy and patient-physician communication are needed.
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INTRODUCTION
Approximately 422 million people worldwide have 
diabetes and 1.6 million deaths are attributed to  
diabetes each year,1 contributing to high economic costs 
worldwide. Diabetes education and awareness of the  
disease contribute significantly to minimising complica-
tions and reducing morbidity and mortality.2 In 
addition, there is also a strong impetus to enhance the  
accessibility to programmes on the prevention of  
diabetes, pre-diabetes and associated risk factors.3

In Singapore, the Ministry of Health reported that  
more than 400,000 Singaporeans have type 2 diabetes  
and the condition is costing the healthcare system more  
than SGD1 billion a year.4 According to the Singapore 
National Health Survey (SNHS) 2010 on residents, 1 
in 3 patients with diabetes was not aware of having the  
disease.5 There are approximately 430,000 (14%) 
Singaporeans aged 18–69 years diagnosed with  
pre-diabetes6 and there have been no published studies  
on the awareness level of pre-diabetes in the country. 
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CLINICAL IMPACT

What is New

•	 Concordance between self-reported and medical 
records of disease diagnoses was substantial for 
diabetes but not pre-diabetes.

•	 Diabetes concordance is less likely among 
Chinese patients, and patients with 3 or more 
chronic conditions (i.e. multimorbidity).

Clinical Implications

•	 Patients’ self-reports of diabetes diagnoses are a 
reliable source of data for primary care research.

•	 Poorer pre-diabetes concordance could be 
indicative of factors such as the lack of health 
literacy and patient-physician communication. 

Self-reported health is commonly used as a data  
source for epidemiological studies and national health 
surveys, as it generally involves lower costs than  
clinical assessments.7,8 However, the agreement of such 
self-reported data has been mixed, and concordance  
with clinical records can vary based on the patients and 
disease factors.9-12 Additionally, concordance could be 
indicative of the patients’ health literacy and quality 
of patient-physician communication.13 In Western  
countries, the concordance for diabetes ranged from 
0.75 (substantial agreement) to 0.92 (almost perfect 
agreement).9,14-20 In Asia, the trend was similar, although 
studies were limited and there were no local studies  
on the concordance of diabetes.

There were also limited studies showing how patient 
factors affected concordance. Hansen et al. reported that 
multimorbidity (higher disease count) was associated  
with better concordance for diabetes.21 Muggah et al. 
reported an inverse relationship between morbidity  
burden and concordance.20 Chun et al. reported that  
those aged 60–69 years paradoxically had better 
concordance for diabetes compared to those aged 50–59 
years.22 Clinically, poor concordance led to poor doctor-
patient relationships, which affected the quality of care.13

For pre-diabetes, there were many studies comparing 
objective laboratory data and their concordance with  
pre-diabetes. To our knowledge, there are no studies  
that looked at the concordance of self-reported data.

This study aimed to determine the concordance  
between patients’ self-reports of diabetes and their  
medical records of diabetes diagnoses, among patients 

visiting a primary care centre for chronic conditions 
management. It also explored the associations of  
various patient factors with concordance for diabetes. The 
secondary objective was to determine the concordance  
of pre-diabetes between patients’ self-reports of pre- 
diabetes and their medical records of pre-diabetes  
diagnoses, among patients without diabetes diagnoses.

METHOD

Study setting
The public primary healthcare services in Singapore  
are provided through an island-wide network of  
outpatient polyclinics, which offer subsidised care. For 
this study, the recruitment of participants was based at  
Toa Payoh Polyclinic, which is located in central  
Singapore. Toa Payoh Polyclinic has an estimated base 
pool of more than 40,000 multiethnic patients who  
come for regular follow-up of their chronic disease 
management, of whom approximately 12% have  
diabetes.

Study design and data collection

Self-reported data
We conducted a cross-sectional,  interviewer- 
administered survey on patients who come for regular 
follow-up of their chronic disease management at Toa 
Payoh Polyclinic. Patient recruitment commenced 
between December 2019 and January 2020, then halted 
due to COVID-19 safety measures, but subsequently 
resumed and completed from March to April 2021.  
Study approval was obtained from the National  
Healthcare Group (NHG) Domain Specific Review  
Board (Reference no: 2019/00719) with written  
informed consent from all patients who participated in 
the study. 

Based on the inclusion criteria, the Information 
Management and Analytics (IMA) department of  
NHG Polyclinics assisted in generating a list of patients 
who were eligible for participation on a weekly basis. 
The recruiting team then approached these patients  
when they were at the polyclinic waiting for their 
consultation. They were screened for eligibility before 
being invited to participate in the study. The inclusion 
criteria were patients who were aged 21 years and  
above, and had made 2 or more visits to Toa Payoh 
Polyclinic for chronic condition management in the  
past one year. The exclusion criteria were patients  
without mental capacity or for whom communication  
and decisions were made via a proxy.

The questions from the survey were adapted from  
the SNHS 2010.5 The following baseline characteristics 
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a 30% non-response rate, we aimed to approach  
472 patients.

A multivariable logistic regression model was used 
to determine patient factors associated with diabetes 
concordance while controlling for other variables  
(Table S2 of online Supplementary Materials). 
Concordance is dichotomised into “yes” or “no”, with 
“yes” being that the patients’ self-reported diabetes 
matches their medical records and “no” otherwise. The 
multicollinearity test was performed to check for high 
correlations among independent variables. The variance 
inflation factors of all independent variables are less  
than 5 (i.e. not highly correlated).30 Statistical analyses 
were conducted using R software version 3.6.3.31  
A P value of <0.05 was considered statistically  
significant.

RESULTS
A total of 751 patients were approached. Of these, 26  
were excluded as they were unable to give consent due 
to a lack of mental capacity or whose decisions were 
communicated via a proxy caregiver, and 247 patients 
declined participation. The final number of patients  
recruited was 478, giving a response rate of 65.9%.

Among the 478 patients, there were 239 patients  
with medical records of diabetes and 239 with no  
medical records of diabetes. From the self-reported  
data, 187 (78.2%) and 234 (97.9%) were concordant for 
having diabetes and not having diabetes, respectively.  
These numbers are presented in Fig. 2.

Participant characteristics
Table 1 shows the baseline characteristics of the  
patients who were recruited. There were 80.6% of  
patients aged 60 years and above (mean age 67.9±11.0 
years). There were more male patients (52.5%).  
The majority of the patients were Chinese (86.6%),  
married (70.1%), had secondary school or lower  
education (68.6%), and lived in public housing32  
(87.5%). Less than half of them were actively  
employed (42.3%) and more than half had multi- 
morbidity (59.4%).

Concordance between self-reported and medical  
records for diabetes and pre-diabetes 
There was substantial agreement between patients’ 
self-reports of diabetes and medical records of  
diabetes diagnoses (κ=0.76, 95% CI 0.67–0.85,  
P<0.001; PABAK=0.76). The results are shown in  
Table 2. The value of kappa (0.76) for diabetes  
concordance was very close to PABAK (0.76). This  

were collected: age, sex, ethnicity, marital status,  
education level, housing type, employment status 
and multimorbidity status (having 3 or more chronic  
conditions) (Table S1 in online Supplementary Materials). 
Patient responses and participant identification would  
be entered into the NHG Research Electronic Data  
apture (REDCap) system, without any patient identifiers. 

As a feedback loop, IMA took into account the  
recruited number of patients with and without diabetes  
(in medical records), and attempted to keep the  
proportion of recruited patients with diabetes to 50%, to 
minimise the effect of prevalence. The recruiting team 
members were aware of this recruitment proportion but 
were blinded as to which participants had diabetes or  
no diabetes recorded in their medical records (Fig. 1).

Data from medical records
Data on patients’ disease diagnoses were extracted by 
IMA from existing medical records and reconciled  
with the patients’ survey responses collected in REDCap. 
The combined data spreadsheet was then de-identified 
before returning to the study team for analysis.

Statistical analysis
Concordance for diabetes was quantified using Cohen’s 
kappa.23,24 The kappa (κ) coefficient is frequently used  
to determine the strength of agreement between 2 
raters (self-reported data and medical records). A κ 
value of <0.40 is considered as indicating poor to a fair  
agreement, 0.41–0.60 moderate agreement, 0.61–0.80 
substantial agreement, and 0.81–1.00 almost perfect 
agreement.25 As kappa is affected by prevalence and 
bias,23,26,27 we also present the prevalence-adjusted bias-
adjusted kappa (PABAK). 

In determining our study sample size, we assumed 
a kappa of 0.70 as the expected agreement, based on 
comparisons with similar studies in Asia.11,22,28 Under our 
null hypothesis, kappa was set at 0.60 (high moderate 
agreement) as we believe that a poorer concordance 
(κ<0.60) is clinically unacceptable for an impactful 
disease such as diabetes. We further targeted to recruit 
equal proportions of patients with and without diabetes 
to mitigate any predisposed prevalence effect that  
lowers kappa.23,26,27 In a test for agreement between 2  
raters using the kappa statistic, a sample size of 472 
subjects achieves 80% power at the 0.05 significance 
level to detect a true kappa value of 0.70, in a test  
where kappa was set at 0.60 under the null hypothesis  
with an assumed 50% proportion of positive ratings23,29 
(given that we target to recruit an equal number of  
patients with and without diabetes). Accounting for  
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was expected as our proportions of patients with and 
without diabetes was 1:1, which minimised the effect  
of prevalence (PI=0.10) on the value of kappa.26,33

Among patients without diabetes, there was a fair 
agreement between patients’ self-reports of pre-

diabetes and medical records of pre-diabetes diagnoses 
(κ=0.36, 95% CI 0.24–0.48, P<0.001; PABAK=0.60).  
However, after adjustment for prevalence and bias  
using PABAK, the concordance was found to be  
moderate. The results are shown in Table 3.

Fig. 1. Flow diagram of patient recruitment from screening to data analysis.
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Other studies have postulated that: good concordance 
is observed when the disease is well defined;10 has  
clear diagnostic criteria; is non-episodic;10,20,28 requires 
frequent monitoring34 or repeated engagement with the 
healthcare system;10 affects daily function;34 and when 
the disease is not confused with another (e.g. stroke and 
transient ischaemic attack).20 Clinically, the aim is to  
achieve as close to the perfect agreement (κ=1.00) as 
possible, though perfect agreement is seldom achieved 
especially in healthcare research.35 We find that the  
above factors are consistent with our experience with 
diabetes management in the primary care context, and 
this could explain the substantial diabetes concordance 
observed in our study.

In the US, the estimated awareness of pre-diabetes  
was lower than 14% across all population subgroups.36  
In China, a study on the Suzhou community found that  
only 38.5% knew they had pre-diabetes.37 In our study,  
22 out of 57 patients (38.6%) knew that they had pre-
diabetes (Table 3). This proportion was very similar  
to the findings in China.  

The concordance for patients with pre-diabetes  
(κ=0.36, PABAK=0.60) was lower than for diabetes.  
Here, kappa and PABAK values differed more,  
compared to the concordance results for the diabetes 
aforementioned. This was expected and the key  
contributory reason was that the prevalence of  
pre-diabetes in this sample was significantly lower  
than 50%. This does not mean that the actual kappa  
for pre-diabetes is 0.60. PABAK should be interpreted 

Logistic regression of patient factors associated with 
diabetes concordance
Table 4 presents the results of the logistic regression 
model that included all the variables listed in Table 1.  
All independent variables showed no statistically  
significant association with diabetes concordance,  
except for ethnicity and multimorbidity.

Chinese patients were associated with poorer diabetes 
concordance. The odds of diabetes concordance 
for Chinese patients was 0.24 times that of non-
Chinese patients (P=0.03). Having multimorbidity was  
associated with poorer diabetes concordance (P<0.001). 
The odds of diabetes concordance for patients with 
multimorbidity (≥3 chronic diseases) was 0.21 times  
that of patients without multimorbidity (<3 chronic 
diseases).

DISCUSSION
Our study sought to quantify the concordance among 
patients with diabetes and to determine the patient- 
related factors associated with poorer concordance. 
Our results showed substantial agreement (κ=0.76, 
PABAK=0.76) between self-reported diabetes and  
medical records of diabetes diagnoses. This kappa  
value for diabetes concordance (κ=0.76) in our study 
was similar to other studies in Asia, namely South  
Korea (κ=0.82)22 and Taiwan (κ=0.76).28 This suggests 
that self-reported data for diabetes can potentially  
be a cost-efficient method of studying diabetes  
prevalence and trends in the population. 

Fig. 2. Breakdown of recruited patients according to concordant and discordant status.
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Table 1. Characteristics of study participants

Characteristic N=478
No.

%

Age (as at recruitment)    

<60 years 93 19.5

60–69 years 170 35.6

70–79 years 149 31.2

≥80 years 66 13.8

Sex    

Male 251 52.5

Female 227 47.5

Ethnicity    

Chinese 414 86.6

Non-Chinese 64 13.4

Marital status    

Married 335 70.1

Single/divorced/widowed 143 29.9

Education level    

No formal education 39 8.2

Primary 113 23.6

Secondary 176 36.8

Post-secondary 150 31.4

Housing type    

HDB 1-room/2-room flat 54 11.3

HDB 3-room flat 136 28.5

HDB 4-room flat 122 25.5

HDB 5-room/HUDC flat 106 22.2

Condominium/landed property 60 12.6

Employment status    

Employed 202 42.3

Homemaker/retired/unemployed 276 57.7

Multimorbidity status    

Non-multimorbid (<3 chronic diseases) 194 40.6

Multimorbid (≥3 chronic diseases) 284 59.4

HDB flat: Housing and Development Board flat (housing by public 
housing authority in Singapore); HUDC flat: Housing and Urban 
Development Company flat (public housing, now privatised, for middle-
income households in Singapore)

alongside kappa, and it helps to contextualise the effect 
of prevalence on the sample. What our data highlight, 
however, is that the concordance of pre-diabetes is  
poorer than diabetes. 

A contributory factor to poor pre-diabetes concordance 
could be the incomplete capture of pre-diabetes in the 
medical records as pre-diabetes is not as strictly coded 
for, unlike diabetes. These patients may also have a lack 
of understanding about pre-diabetes, which requires  
the doctor’s effort to form an equal partnership with 
the patient to explain the condition and the necessary  
treatment plans to prevent progression to diabetes.38 
Moreover, patients with pre-diabetes may not be as  
actively engaged as patients with diabetes within the 
healthcare system. However, individuals with pre- 
diabetes are at high risk for developing type 2 diabetes, 
which accounts for 90–95% of all cases of diabetes per 
year.39 Each year, 11% of individuals with pre-diabetes 
who do not lose weight and do not engage in moderate 
physical activity will progress to type 2 diabetes during 
an average follow-up of 3 years.40 Managing this group  
of patients well can potentially reduce the incidence rate 
of diabetes significantly. 

Our logistic regression results showed that being of 
Chinese ethnicity was statistically significantly associated 
with poorer diabetes concordance (odds ratio [OR]=0.24, 
i.e. lower odds of concordance compared to non- 
Chinese). This finding is supported by a cross-sectional 
survey of 2,895 participants in the Singapore general 
population, where the Chinese ethnicity had significantly 
higher odds of inadequate health literacy on diabetes 
compared to non-Chinese.41 A plausible explanation is 
that the patients who visit Toa Payoh Polyclinic may  
also be seeking traditional Chinese medicine (TCM) 
treatment elsewhere, and the way diabetes is categorised 
under the TCM framework could be different from the 
Western medicine practice in primary care. For example, 
patients could consider themselves to have high blood 
sugar instead of diabetes under the TCM framework.  
A similar instance was reported by Goldman et al.11 in  
the case of hypertension; however, our conjecture can  
only be confirmed in future studies.

Our logistic regression results also showed that having 
multimorbidity (defined as having 3 or more chronic 
diseases) was significantly associated statistically with 
poorer diabetes concordance (OR=0.21, i.e. lower odds  
of concordance compared to patients without  
multimorbidity). This association was similarly reported 
among the Canadian population42 and Minnesota residents  
in the US,10 although their definition of multimorbidity 
(i.e. list of diseases considered) differs from our study. 
Okura et al.10 suggested that the association of having 
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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 

Diabetes concordance in primary care—Khai Wei Tan et al.

Ann Acad Med Singap Vol 52 No 2 February 2023 | annals.edu.sg

68



generalisability. Qualitative research could also be 
conducted among patients with diabetes discordance, to 
explore perceptions and aspects of diabetes they have 
difficulty understanding.

CONCLUSION
The findings from this study suggested substantial 
concordance between self-reported and medical records  
for diabetes in our study population. This lends support  
that self-reported diabetes is a valid source of data in  
public health research. Further research is required 
to understand the association of poorer diabetes  
concordance among patients who have multimorbidity 
and are of Chinese ethnicity. Fair concordance was 
found between self-reported and medical records for pre- 
diabetes. This has important medical implications as 
a significant proportion of patients with pre-diabetes  
progress to diabetes. Further studies to explore and  
improve the health literacy and patient-physician 
communication may be important in managing patients 
with pre-diabetes and diabetes. 
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