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Abstract
Background: Chronic kidney disease (CKD) is a global health 
burden with a high economic cost to health systems and diabetes 
mellitus (DM) is one of the significant predictors to the development 
of CKD. The study aimed to determine the association between the 
duration of DM and CKD staging among T2DM patients.   
Methods: A cross-sectional study was conducted using secondary 
data from the National Diabetes Registry’s (NDR) audited patients 
for the year of 2018 to 2020 at Padang Terap, Kedah. The eGFR 
was calculated from serum creatinine value and classified into six 
categories based on the KDIGO classification. Multinominal logistic 
regression analysis was used to determine the association.
Results: A total of 963 patients were included in the study. The 
prevalence of CKD was 38.6%. The majority of T2DM patients were 
elderly Malay females. The prevalence of stage 1 was 6.95%, stage 
2 was 5.4%, stage 3a was 12.35%, stage 3b was 8.10%, stage 4 was 
3.86% and stage 5 was 1.93%. In the multivariable analysis, in model 
1 (unadjusted) the p-value showed a significant association between 
duration of DM and CKD staging. By adjusting with other blocks of 
variables (Model 2 to Model 6) were also found to be in a significant 
association (p<0.05).
Conclusion: It is concluded that there was an association between 
the duration of DM and CKD staging. Early detection of CKD and 
glycemic control are essential to delay the onset of diabetic kidney 
disease. Diabetes control should be optimized to reduce diabetes-
related complications and minimize adverse events.
Keywords: Chronic Kidney Disease, Type 2 Diabetes Mellitus, 
Prevalence of CKD, Progression factors, Primary Health Care Setting
Introduction
   Chronic Kidney Disease (CKD) had emerged as one of the major 
burdens in the world. It has been reported that the global prevalence 
of CKD was 13.4% [1]. In 2018, the prevalence of CKD in Malaysia 
was 15.48% (95% CI: 12.30, 19.31). It was increased compared to 
the year 2011 where the prevalence of CKD was only 9.07% [2]. 
Based on the same study, an estimated prevalence according to 
staging was 3.85% (95%CI: 2.51, 5.87) had stage 1 CKD, 4.82% 
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(95%CI: 3.14, 7.32) had stage 2 CKD, 6.48% (95%CI: 4.41, 9.43) 
had stage 3 CKD and 0.33% (95%CI: 0.14, 0.78) had stage 4 to 5 
CKD. The same study also found that diabetes mellitus (DM) was 
one of the significant factors for CKD [adj. OR 3.32 (95%CI: 2.20, 
5.03)] [2].
   As the prevalence of DM in Malaysia is increasing in trend over 
the years, the prevalence of CKD is estimated to be higher because 
DM is the significant factor for CKD. In 2015, Singapore reported 
that the prevalence of CKD among patients with T2DM was 53% 
[3]. A similar study was carried out in Thailand primary care setting 
in 2020 showed that the prevalence of CKD among DM patients 
was 24.4% [4] with 11.4% was stage 3A, 6.8% was stage 3B, 4.6% 
was stage 4 and 1.6% was stage 5. However, a study by Mubarakali 
N Janmohamed et al. [5] found that the prevalence of CKD among 
DM patients was 83.7% with 46.0% was stage 1, 29.2% was stage 2, 
12.0% was stage 3A, 8.9% was stage 3B, 3.3% was stage 4, and 0.5% 
was stage 5. The moderate to severe CKD is estimated to be found in 
15% to 23% of patients with DM [6].
   Diabetes mellitus (DM) and metabolic syndrome were identified 
as the most common cause of CKD worldwide that involve multiple 
mechanisms, including glomerular hemodynamic factors and 
advanced glycation end product [7]. With DM, the small blood 
vessels in the kidney are injured. Therefore, the kidneys cannot clean 
the blood properly causes water and salt retention in the body and 
the waste material build up in the blood [8]. There were around 45% 
of patients who received dialysis therapy is caused by kidney failure 
due to DM [9].
   The duration of diabetes mellitus was found to be one of the 
significant factors for the progression of CKD staging. The longer the 
duration of diabetes mellitus, the higher the CKD stage. Several types 
of research similar findings highlight the duration of diabetes as a risk 
factor in predicting CKD [10,11]. It has been estimated that one-third 
of diabetics had early kidney disease, and approximately two-thirds 
of patients were classified with early CKD due to proteinuria [12]. 
Proteinuria is considered a valuable surrogate endpoint in patients 
with CKDs and a target for reno- and cardioprotective strategies [13].
   Treatment to prevent diabetic kidney disease should begin as early
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as possible before kidney damage develops [8]. Glycemic control 
is essential to delay or prevent the onset of diabetic kidney disease 
and diabetes control should be optimized for DM patients, with 
measures to reduce diabetes-related complications and minimize 
adverse events [14]. The “legacy effect” suggests that early intensive 
glycaemic control can prevent irreversible damage to the kidney 
[15]. Therefore, the assessment and management of other comorbid 
diseases, such as hypertension, hyperlipidaemia, hyperphosphatemia, 
hyperparathyroidism and anaemia is very important in the care of 
patients with diabetes and CKD [16].
   The objective of this study was to determine the association 
between the duration of DM and CKD Staging Among Type II 
Diabetes Mellitus Patients in Padang Terap, Kedah and to explore the 
factor related to the progression of CKD, thus assisting them to have 
better decision-making when an encounter with CKD patients with 
multiple risk factors.
Materials and Methods
Underlying Data and Study Design
   A cross-sectional study was conducted using secondary data from 
The National Diabetes Registry (NDR) of Malaysia. NDR was 
established in 2009 to monitor clinical outcomes of diabetes patients 
managed at the primary health clinics of the Ministry of Health, 
Malaysia (MOH). All diabetic patients who receive diabetes care 
at participating health clinics are required to be registered in this 
registry. A proportion of patient records are audited annually, and all 
information about the clinical and treatment is stored in the National 
Diabetes Registry [17].
Inclusion and Exclusion Criteria
   All T2DM patients that have been registered in the NDR under 
District Health Office, Padang Terap, Kedah and audited in the year 
2018 to 2020 were included in this study. Since CKD stages were 
used as the outcome variable, any patient without serum creatinine 
value was excluded from the study.
Diagnosis of CKD
   The diagnosis of CKD is defined as when the estimated glomerular 
filtration rate (eGFR) is less than 60 ml/min/1.73 m2 and is present for 
more than three months with or without evidence of kidney damage 
or if there is evidence of kidney damage that is present for more than 
three months with or without eGFR <60 ml/min/1.73 m2[18]. The 
presence of proteinuria is considered kidney damage in this study.
   The eGFR value requires renal profile blood investigation with a 
creatinine value. The serum creatinine value from renal profile blood 
investigation was be converted into eGFR by using the Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) equation 
[18]:
   eGFR = 141 x min (SCr/κ, 1)α x max(SCr /κ, 1)-1.209 x 0.993Age x 
1.018 [if female] x 1.159 [if Black].
where:
SCr is serum creatinine (in mg/dl)
κ is 0.7 for females and 0.9 for males. 

α is -0.329 for females and -0.411 for males.
min indicates the minimum of SCr/κ or 1
max indicates the maximum of SCr/κ or 1 
  The SCr was conferred to the isotope dilution mass spectrophotometry 
method to minimise variations in results [19].
   Then, the eGFR value was classified into six stages of CKD 
according to the Kidney Disease: Improving Global Outcomes 
(KDIGO) classification [20]. Stage 1 CKD is defined when the eGFR 
≥ 90 ml/min/1.73m2; Stage 2 CKD is defined when the eGFR is 
within 60 – 89 ml/min/1.73m2; Stage 3a CKD is defined when the 
eGFR is within 45 – 59 ml/min/1.73m2; Stage 3b is defined when
the eGFR is within 30 – 44 ml/min/1.73m2; Stage 4 CKD is defined 
when the eGFR is within 15 – 20 ml/min/1.73m2 and Stage 5 CKD is 
defined when the eGFR is ≤ 15 ml/min/1.73m2.
Ethical consideration
   Ethical approval for this research was obtained from UiTM Research 
Ethics Review Boards Committee (REC/04/2021 (MR/197)) and 
The Medical Research and Ethics Committee (MREC), Ministry of 
Health Malaysia (MOH) (NMRR-20-3082-57796 (IIR)).
Statistical Analysis
   In the descriptive analysis, the categorical data were expressed 
by the frequency (percentage) while the continuous data were 
presented by mean ± standard deviation. In the univariate analysis, 
an unadjusted Odds ratio (OR) in the association between duration 
of DM and different stages of CKD severity was analyzed by using 
ANOVA for trend for the continuous data, and Linear by Linear 
association Chi-Square test for the categorical data.
   In the multivariable analysis, the adjusted odds ratio (OR) in the 
association between duration of DM and different stages of CKD 
severity was analyzed using the multinomial logistic regression. 
Model 1 was unadjusted by the duration of diabetes mellitus. 
Model 2 was adjusted by the sociodemographic data. Model 3 was 
adjusted by chronic hypertension status. Model 4 was adjusted by 
anthropometry (BMI). Model 5 was adjusted by the medications and 
model 6 was adjusted by the biochemical readings to measure the 
trend of risk measurement across different CKD stages of severity. 
All the analyses were performed by using the SPSS version 27 
software program and a two-sided p-value of less than 0.05 was the 
criteria for the statistical significance.
Result
   The characteristics of the T2DM patients in PKD Padang Terap, 
Kedah are shown in Table 1. The majority of T2DM patients 
with CKD were elderly and Malay females. Most of them were 
overweight and the mean for the duration of diabetes mellitus among 
the patients were 8.21 ± 5.38 years. The diastolic blood pressure 
(DBP) was in good control but the systolic blood pressure (SBP) 
and the overall HBA1c level were higher than the normal range. The 
biochemical markers, such as fasting serum lipid was higher than the 
recommended range for T2DM patients. However, the mean value 
for high-density lipoprotein (HDL) was within the recommended 
range which was more than 1.2 mmol/L.

Variables Freq, n(%) Mean ± SD
Sociodemographic:  
Age, years 64.59 ± 10.77
Gender:
   Male 148 (39.8%)
   Female 224 (60.2%)
Ethnicity:
   Malay 303 (81.5%)
   Non-Malay 69 (18.5%)

Table 1. to be cont...
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Table 2 and Table 3 shows the distribution of categorical and 
numerical variables stratified by the CKD staging (stage 1 CKD to 
stage 5 CKD). For categorical variables, there were significant trends 
in the severity of CKD for gender (p < 0.001), RAS (p < 0.001), 
CCB (p = 0.007) and proteinuria. For numerical variables, there were 
significant trends of the severity for age (p < 0.001), duration of DM 
(p < 0.001), HbA1c (p < 0.001) and LDL (p = 0.013). The other 
variables were found no significant trend.

   Base on KDIGO Classification, the overall prevalence of CKD 
among T2DM patients was 38.6% (95% CI: 35.5, 41.70). The 
prevalence of Stage 1 CKD was 6.95% (95%CI: 3.81, 10.09); stage 
2 CKD was 5.40% (995%CI: 2.26, 8.54); stage 3a CKD was 12.35% 
(95%CI: 9.21, 15.49); stage 3b CKD was 8.1% (95%CI: 4.96, 11.24); 
stage 4 CKD was 3.86% (95%CI: 0.73, 6.99) and stage 5 CKD was 
1.93 (95%CI: 0.10, 5.10).

Anthropometrics:
Height, cm 155.32 ± 7.84
Weight, kg 64.78 ± 13.60
BMI, kg/m2 26.82 ± 4.94
Medical illness:
Duration of DM 8.21 ± 5.38
Chronic hypertension:
Systolic Blood Pressure, 
mmHg

135.58 ± 18.47

   Diastolic blood 
pressure. mmHg

77.02 ± 11.28

Biochemical:
HbA1c% 7.78 ± 2.06
Total Cholesterol 
(mmol/l)

5.47 ± 1.28

Triglyceride (mmol/l) 2.01 ± 1.09
HDL (mmol/l) 1.24 ± 0.34
LDL (mmol/l) 3.18 ± 1.12
Proteinuria (n=331):
   Yes 185 (55.9%)
   No 146 (44.1%)
Medication:
Renal Angiotensin System (RAS):
   Yes 192 (51.6%)
   No 180 (48.4%)
Calcium channel blocker (CCB):
   Yes 170 (45.7%)
   No 202 (54.3%)

Table 1: The characteristics of the T2DM patients with CKD in PKD Padang Terap, 
Kedah (N=372)

CKD Staging
1,(N=67),
n(%)

2,(N=53),
n(%)

3a,(N=118),
n(%)

3b,(N=79),
n(%)

4, (N=38),
n(%)

5,(N=17),
n(%)

Total x2 (df) p-value

Sociodemographic
Gender:
Male 14(9.5%) 23(15.5%) 42(28.4%) 42 (28.4%) 19 (12.8%) 8(5.4%) 148(100.0%) 12.21 <0.001*
Female 53(23.7%) 30(13.4%) 76(33.9%) 37(16.5%) 19(8.5%) 9(4.0%) 224(100.0%) (1)
Ethnicity:
Malay 55(18.2%) 46(15.2%) 84(27.7%) 70(23.1%) 35(11.6%) 13(4.3%) 303(100.0%) 0.531 0.466
Non-Malay 12(17.4%) 7(10.1%) 34(49.3%) 9(13.0%) 3(4.3%) 4(5.8%) 69(100.0%) (1)
Medication
RAS:
Yes 11(6.1%) 19(10.6%) 66(36.7%) 53(29.4%) 23(12.8%) 8(4.4%) 180(100.0%) 30.07 <0.001*

Table 2. to be cont...
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No 56(29.2%) 34(17.7%) 52(27.1%) 26(13.6%) 15(7.8%) 9(4.7%) 192(100.0%) (1)
CCB

Yes 31(15.3%) 27(13.4%) 62(30.7%) 46(22.8%) 23(11.4%) 13(6.4%) 202(100.0%) 5.73 0.017*
No 36(21.2%) 26(15.3%) 56(32.9%) 33(19.4%) 15(8.8%) 4(2.4%) 170(100.0%) (1)

Biochemical:
Proteinuria:
Yes 67(36.2%) 53(28.6%) 23(12.4%) 15(8.1%) 17(9.2%) 10(5.4%) 185(100.0%) 62.48 <0.001*
No 0(0.0%) 0(0.0%) 76(52.1%) 52(35.6%) 13(8.9%) 5(3.4%) 146(100.0%) (1)

Table 2: Univariate trend analysis on the categorical variables stratified by CKD staging (N=372)
Notes:

* statistically significant at α=0.05
Statistical analysis: Linear-by-linear Association.

CKD Staging
1,
(N=67),
Mean ± SD

2,
(N=53),
Mean ± SD

3a,
(N=118),
Mean ± SD

3b,
(N=79),
Mean ± SD

4, 
(N=38),
Mean ± SD

5,
(N=17),
Mean ± SD

Total F-
Statistics 
(df)

p-value

Socio-demographic:
Age (years) 55.4 ± 10.3 61.38 ± 8.9 67.1 ± 9.4 69.2 ± 9.7 68.4 ± 8.6 63.4 ± 11.8 64.6 ± 

10.8
18.76 
(1,366)

<0.001*

Anthropometric:
Height (cm) 153.5 ± 5.7 156.3 ± 8.4 154.6 ± 8.4 156.9 ± 7.7 156.7 ± 8.0 153.8 ± 8.8 155.3 ± 

7.8
0.191 
(1,366)

0.622

Weight (kg) 63.7 ± 14.5 69.1 ± 14.5 64.0 ± 14.0 65.2 ± 23.4 63.6 ± 10.6 62.5 ± 9.4 64.8 ± 
13.6

1.126 
(1,366)

0.289

BMI 
(kg/m2)

26.9 ± 5.6 28.6 ± 5.6 26.7 ± 5.0 26.1 ± 4.5 26.3 ± 3.5 26.4 ± 3.4 26.8 ± 
4.9

1.805 
(1,366)

0.180

Past medical illness:
Duration 
of Diabetes 
(years)

6.2 ± 3.6 7.7 ± 5.1 7.7 ± 4.8 8.8 ± 5.8 11.8 ±6.6 9.0 ± 5.3 8.2 ± 5.3 12.74 
(1,366)

<0.001*

Blood pressure: 
   SBP 
(mmHg)

133.5 ± 
19.1

133.1 ± 16.1 136.4 ± 14.5 136.9 ± 19.8 134.6 ± 22.6 142.0 ± 
28.8

135.6 ± 
18.4

2.94 
(1,366)

0.087

   DBP 
(mmHg)

77.6 ± 11 77.1 ± 8.7 77.2 ± 10.1 77.8 ± 12.3 72.3 ± 13.0 80.0 ± 16.1 77.0 ± 
11.3

0.017 
(1,366)

0.897

Biochemical:
HbA1c(%) 9.4 ± 2.2 8.4 ± 2.1 7.5 ± 2.0 7.0 ± 1.7 7.2 ± 1.3 7.3 ± 2.2 7.8 ± 2.1 16.74 

(1,366)
<0.001*

Total 
cholesterol 
(mmol/l)

5.8 ± 1.4 5.4 ± 1.2 5.4 ± 1.4 5.0 ± 1.2 5.0 ± 1.1 5.2 ± 1.4 5.4 ± 1.3 2.09 
(1,336)

0.150

Triglyceride 
(mmol/l)

2.1 ± 1.1 2.1 ± 1.1 2.0 ± 1.2 1.9 ± 1.6 2.0 ± 1.0 2.4 ± 1.4 2.0 ± 1.1 0.712 
(1,366)

0.399

LDL 
(mmol/l)

3.6 ± 1.2 3.2 ± 1.0 3.2 ± 1.2 2.9 ± 1.1 2.7 ± 0.9 3.1 ± 1.2 3.2 ± 1.1 6.211 
(1,366)

0.013*

HDL 
(mmol/l)

1.2 ± 0.2 1.2 ± 0.3 1.3 ± 0.3 1.2 ± 0.4 1.2 ± 0.5 1.1 ± 0.3 1.2 ± 0.3 1.692 
(1,366)

0.194

*: statistically significant at α=0.05
Statistical analysis: One-way ANOVA for trends

Table 3: Univariate trend analysis on the numerical variables stratified by CKD staging (N=372)

Table 4 shows the unadjusted model (Model 1) (duration of DM) 
shows a significant trend across the staging of the severity of CKD 
(p = 0.001). It can be concluded that the longer the duration of DM, 

the higher the stage of the CKD. There was a significant difference
between stages 3a, 3b, 4 and 5 compared to stage 1. The trend of odds 
is increasing from stage 3a to 4 but is reduced when it reaches stage 5.   
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   In model 2, after being adjusted by sociodemographic data (age, 
gender, and ethnicity), there was a significant trend in the duration of 
DM across the staging of CKD (p < 0.001). There was a significant 
difference between stages 2, 3b, 4 and 5 compared to stage 1. The 
trend of odds is increasing from stage 2 to 4 but is reduced when it 
reaches stage 5.
   In model 3, after being adjusted for chronic hypertension (systolic 
and diastolic blood pressures) based on Model 2, there was a 
significant trend across the staging of the severity of CKD (p < 
0.001). There was a significant difference between stages 2, 3b, 4 
and 5 compared to stage 1. The trend of odds is increasing from stage 
2 to 4 but is reduced when it reaches stage 5.
   In model 4, after being adjusted by body mass index based on Model 
3, there was a significant trend across the staging of the severity of 
CKD (p < 0.001). There was a significant difference between stages 
3b, 4 and 5 compared to stage 1. The trend of odds is increasing from 
stage 3b to 4 but reduced when it reaches stage 5.

   In model 5, after being adjusted by the medications (RAS and CCB) 
based on Model 4, there was a significant trend across the staging of 
the severity of CKD (p = 0.001). There was a significant difference 
between stages 3b and 4 compared to stage 1. The trend of odds is 
increasing from stage 3b to 4.
   In model 6, after being adjusted by biochemical readings based 
on Model 5, there was a significant trend across the staging of the 
severity of CKD (p = 0.001). There was a significant difference 
between stages 3b, 4 and 5 compared to stage 1. The trend of odds is 
increasing from stage 3b to 4. The trend of odds is increasing from 
stage 3b to 4 but reduced when it reaches stage 5.
   In Stage 2 CKD, after being adjusted by sociodemographic data 
(Model 2), the adjusted OR increases from 1.08 to 1.10. It could be 
due to when the age increases, the adjusted OR will also increase. 
There was no difference in the adjusted OR between Model 2, 
Model 3 (adjusted for chronic hypertension) and Model 4 (adjusted 
for BMI). However, in Model 5 (adjusted by medication (RAS and 
CCB), the adjusted OR has a slight decrease from 1.10 to 1.09.

Staging of CKD
Stage 1 Stage 2 Stage 3a Stage 3b Stage 4 Stage 5 p-value

Model 1: unadjusted
Duration of DM 1 1.08

(0.99, 1.17)
1.08
(1.01, 1.15) 
*

1.12
(1.04, 1.21) *

1.23
(1.13, 1.32) 
*

1.13
(1.02, 1.25) *

<0.001*

Model 2: adjusted for sociodemographic (age, gender and ethnicity)
Duration of DM 1 1.10

(1.01, 1.20) *
1.08
(0.99, 1.17)

1.14
(1.04, 1.24) *

1.25
(1.13, 1.37) 
*

1.15
(1.03, 1.30) *

<0.001

Model 3: further adjusted for chronic hypertension (SBP and DBP) based on Model 2
Duration of DM 1 1.10

(1.01, 1.20) *
1.08 
(0.99, 1.17)

1.14 
(1.05, 1.25) 

1.25
(1.14, 1.38) 
*

1.16
(1.03, 1.31) *

<0.001*

Model 4: further adjusted for BMI based on Model 3
Duration of DM 1 1.10

(0.99, 1.20)
1.07 
(0.99, 1.17)

1.14 
(1.04, 1.25) 

1.25 
(1.13, 1.38) 
*

1.16 
(1.03, 1.30) *

0.001

Model 5: further adjusted by medication (RAS and CCB) based on Model 4

Duration of DM 1 1.09 
(0.99, 1.20)

1.05 
(0.96, 1.15)

1.10 
(1.01, 1.21) 

1.22 
(1.10, 1.34) 
*

1.13 
(0.99, 1.28)

0.001

Model 6: further adjusted by biochemical readings (HbA1c%, Total cholesterol, TG, HDL, LDL and proteinuria) based on 
Model 5

Duration of DM 1 1.12 
(0.96, 1.28)

1.11 
(0.95, 1.29)

1.23 
(1.05, 1.44) *

1.37 
(1.15, 1.64) 
*

1.28 
(1.08, 1.53) *

0.001

The table is presented as the odds and adjusted odds ratio (95% CI) compared to DM patients in CKD Stage I
* Statistically significant at α = 0.05
Pseudo R2: 0.735
Statistical test: Multinominal logistic regression.

Table 4: Odds and Adjusted Odds Ratios of the duration of diabetes mellitus according to the CKD staging
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It could be that the medication has improved the condition of severity 
in stage 2 CKD. In Model 6 (adjusted by biochemical readings), the 
OR has increased from 1.09 to 1.12. It could be that the biochemical 
readings were not in a good condition (based on the descriptive 
statistics), as the value of adjusted OR became higher.
Discussion
   The distribution of the diabetes patients with CKD was almost 
the same with other studies [4,21,22]. Females and elders were the 
majority of the patients [4,21,22]. The BMI of the patients in this 
study was overweight and consistent with a study by Bramlage P et 
al. [21]. However, a study by Jitraknatee et al. [4] found the BMI was 
at the normal range. The duration of diabetes in this study was longer 
compared to other studies [4,21]. The level of Hba1c was slightly 
lower compared to a study by Bramlage P et al. [21]. Malaysia has 
adopted a yearly audited program by National Diabetes Registries 
with a target of more than 30% from the randomly selected patient to 
have HbA1c of less than 6.5% [17].
   The SBP and DBP in this study were almost the same as with other 
studies [4,21,22]. The biochemical markers, such as fasting serum 
lipid was higher than the recommended range for T2DM patients 
except for high-density lipoprotein (HDL). However, the biochemical 
profile in this study was almost the same as in another study [4,21]. 
55.9% of the patients in this study were having proteinuria. A study 
by Marshall S.M [23] suggested that 85% to 100% of diabetic 
patients with microalbuminuria progressed to proteinuria.
   Chronic kidney disease (CKD) is common and can be found in 23% 
of patients with diabetes [6]. The prevalence of CKD among T2DM 
patients in this study was 38.6% (95% CI: 35.5, 41.7). This finding 
was higher compared to the majority of a similar study done in other 
countries which found the prevalence of CKD of less than 30% [24]. 
The finding for the prevalence in this study according to different 
CKD stages found that stages 3a CKD and 3b CKD have higher 
prevalence as compared to the other stages and it was similar in other 
researches done in Japan, Canada and Spain [25,26, 27]. However, 
studies done in Finland and China found that most of the CKD 
patients were presented at stage 1 CKD and stage 2 CKD followed 
by stage 3 CKD [28,29]. The prevalence of stage 4 CKD and 5 CKD 
was expected to have the lowest percentage compared to the other 
stages [24]. However, the low percentage of stages 4 and 5 may be 
underestimated due to the majority of the study done in the primary 
health centres while patients with higher stages are required to refer 
to the nephrologist for further investigations and treatments [18].
   This study found that the duration of diabetes is significantly 
associated with CKD staging. The association is independent of 
sociodemographic (age, gender and ethnicity), blood pressure 
(systolic and diastolic), body mass index, medication (RAS and 
CCB) and biochemical readings (HbA1c%, Total cholesterol, TG, 
HDL, LDL and proteinuria). The trend was increased in the duration 
of diabetes mellitus although the prevalence in stage 5 CKD was 
slightly lower compared to stage 4 CKD (P<0.001) (model 1). Several 
potential mechanisms may account for the link between the duration 
of diabetes and CKD staging. The longer duration of diabetes may 
cause filtering units of the kidney to become narrow and clogged. 
The kidney is damaged due to this process [8]. The duration of 
diabetes was also significant even after adjusting with age (model 
2). Increasing age leads to increased risk for CKD progression in 
most studies in similar fields [5,30,31]. The kidneys are affected 
by the ageing process which resulted from several morphological 
and functional process alterations along the course; thus the kidney 
disease has also been found to be more dominant in those over the 
age of 60 when compared to the rest of the general population [32].
   There was a significant trend between gender and CKD staging 
(model 2). A study done in Spain reported that only the male sex was 
associated with CKD [33] while another study done in Ghana found 
the female sex as a predictor for CKD  ccurrence [34]. A review

report in 2006 found that the incidence of CKD among males 
was higher because they were more susceptible to age-related 
glomerulosclerosis than females [35]. The Odds ratio of the duration 
of diabetes mellitus increases after being adjusted by hypertension 
across the CKD staging (model 3). It was found that diabetes mellitus, 
hypertension or a combination of both factors may progress the CKD 
toward the end-stage of renal failure (ESRF). The incidence of ESRD 
is up to 10 times higher in those with diabetes mellitus compared to 
adults with no diabetes [24].
   The Odds ratio of the duration of diabetes mellitus increases after 
being adjusted by body mass index (BMI) in model 4 (p < 0.001). 
Most studies found that obesity is the predictor for CKD instead 
of being overweight [35]. Hormones and cytokines secreted from 
adipose tissue contributes to CKD besides the renal hemodynamic 
changes that contribute to the development of obesity-related 
glomerulopathy [36].
   The number of CKD patients receiving Renal Angiotensin System 
blocker (RAS) and Calcium Channel Blocker (CCB) were lower in 
stage 1 CKD and stage 2 CKD, while the usage of the medications 
was higher in stage 3a CKD until stage 5 CKD. However, based on 
the guideline in the management of CKD in 2018 suggest optimizing 
the use of RAS for the renoprotective effect in CKD patients for 
stages 1 and 2 CKDs [18]. The Odds ratio of the duration of diabetes 
mellitus decreases significantly after being adjusted by medication 
(RAS and CCB) (model 5). It can be concluded that treating patients 
with these two drugs can reduce the odds of progression of CKD. 
Dose adjustment may require in medication therapy for diabetes 
patients with CKD. The assessment and management of comorbid 
diseases, including hypertension, hyperlipidaemia, anaemia, 
hyperphosphatemia, and hyperparathyroidism, is important in the 
care of patients with diabetes and CKD [6].
   In Model 6, the odds ratio of the duration of diabetes was 
significantly increased after being adjusted by the biochemical 
profile and proteinuria status in stage 3b CKD until stage 5 CKD. The 
findings can be explained by the distribution of biochemical markers 
with poor control. The lipid profile is significantly associated with the 
development of CKD. Total cholesterol, LDL, and triglyceride were 
found to be CKD risk factors while HDL was a protective factor [37].
   Previous research on T2DM patients found that CKD was 
associated with a higher value of Hba1c [3,4]. However, a study by 
Shipman et al., [38] found the mean Hba1c was higher in stages 3, 
stage 4 and stage 5 CKD as compared to stages 1 and 2 CDs. There 
are two explanations for the lower Hba1c level in a higher stage of 
CKD. First, all patients with stages 4 and 5 CKDs need to be referred 
to a Family Medicine Specialist based on the current guideline in 
primary care settings [18]. Sometimes, the patients need to be 
referred to the nephrologist if indicated such as requiring dialysis 
[18]. Hence, the management of the patients will be optimized by 
the physician reflecting in lower value of HbA1c in stages 4 and 
stage 5 CKDs. Second, anaemia is recognized as one of the CKD 
complications while the Hba1c parameter is highly dependent on the 
concentration of haemoglobin in the patient's blood. The occurrence 
of severe anaemia is commonly present among higher stages of CKD 
especially in ESRD patients, thus reflecting in the reduction value of 
Hba1c across different stages of severity [39].
   The presence of proteinuria proportion was 100% in stages 1 and 
stage 2 CKDs. It is due to the definition of CKD in patients with 
eGFR of less than 60 requiring evidence of kidney damage [40]. The 
presence of proteinuria is one of the evidence of kidney damage, thus 
the result proportion of 100% reflects the definition for the diagnosis 
of CKD in stages 1 and 2 CKD patients [20]. In this study, proteinuria 
was also a significant factor in CKD progression across the stages of 
severity (p < 0.05). Proteinuria is not only can be used as a diagnostic 
value for CKD but it can also be used as a prognostic value in CKD. 
It is accepted as the marker for kidney damage, usually associated
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with lower eGFR value and increased end stage of renal disease 
(ESRD) occurrence risk [41]. The presence of proteinuria was 
the major risk factor for CKD in diabetic patients and also among 
the diagnosed hypertension, undiagnosed hypertension, and pre-
hypertension patients [42]. Thus, medications such as RAS blocker 
is recommended to reduce the incidence of proteinuria subsequently 
reduce the risk of CKD progression among the patients.
Limitation of the study
   The research findings should be interpreted in the context of 
limitations. This study was conducted by using secondary data 
which may not provide all of the interesting information. Based on 
the theoretical framework, several variables were not presented in 
the National Diabetes Registry (NDR) because the system has been 
developed to answer different objectives [43]. The secondary data 
has a lack of control over the quality of data because the researcher 
did not participate in the data collection processes [44]. Next, the 
cross-sectional observational study has limitations in terms of 
the analyses of causal inference as the study design was unable to 
measure temporality based on Bradford Hill's criteria [45].
Conclusion
   There was an association between the duration of DM and CKD 
staging even after adjusting by several blocks of confounders. Early 
detection of CKD and glycemic control are essential to delay or 
prevent the onset of diabetic kidney disease. Diabetes control should 
be optimized to reduce diabetes-related complications and minimize 
adverse events.
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