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Background and Objectives: Although roles of ABC (HbA1c, blood pressure [BP] and LDL-cholesterol) goal 
attainment on CVD risk outcomes have been well established, it is less studied whether ABC goal attainment as-
sociates with ABC variability, non-traditional risk factors. Methods and Study Design: : Intrapersonal mean 
levels and standard deviation (SD) of HbA1c, BP and LDL-cholesterol, fasting and post-breakfast plasma glucose 
(PG) and serum triglyceride (TG) during 12 months were calculated in 168 type 2 diabetes patients (aged 62.3 
years, 53.6% men). Associations of ABC goal attainment with non-traditional glycemic, BP and lipid risk factors 
were analyzed. Results: Among 168 patients, 92 (54.8%), 91 (54.2%) and 111 (66.1%) patients achieved HbA1C, 
BP and cholesterol goal, respectively, and 47 (28.0 %), 45 (26.8 %), 63 (37.5 %) and 13 (7.7 %) achieved triple-
goal, dual-goal, single-goal and no-goal, respectively. Achieving more ABC goals was associated with stepwise 
decreases in mean levels and SD of fasting and post-breakfast PG, and HbA1c. It was also associated with step-
wise decreases in mean levels and SD of fasting and post-breakfast TG, and LDL-cholesterol. Further, achieving 
more ABC goals was associated with stepwise decreases in brachial pulse pressure and mean levels and SD of 
systolic BP. Conclusions: ABC goal achievement was associated with a broad range of non-traditional glycemic, 
BP and lipid risk factors in type 2 diabetic patients. Reaching more ABC treatment targets may be important for 
reductions in long-term ABC variability and postprandial dysmetabolism. 
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INTRODUCTION 
The objectives of diabetes management are to reduce 
symptoms of diabetes, to prevent development or pro-
gression of diabetic complications and disease conditions 
associated with diabetes, and to enable affected individu-
als to maintain their quality of life and life expectancy 
comparable to those seen in healthy individuals.1 Inten-
sive glycemic, blood pressure (BP), and LDL cholesterol 
(LDL-C) control have been shown to reduce cardiovascu-
lar outcomes and death.2-4 The “ABCs of Diabetes” in-
clude reduction of HbA1c, BP, and LDL-C and are de-
fined as HbA1c <7.0%, BP <130/80 mmHg, and LDL-C 
<120 mg/dL by Japan Diabetes Society (JDS).1 

Studies including ours have demonstrated that not only  

 
 
mean levels of HbA1c and systolic BP but also visit-to-
visit variability in HbA1c and systolic BP were associated 
with micro- and macrovascular complications in patients 
with type 2 diabetes.5-10 In addition, visit-to-visit variabil-
ity in LDL-C has been shown to be associated with sub-
clinical atherosclerosis and development of chronic kid- 
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ney disease in type 2 diabetes.11,12 Further, visit-to-visit 
variability in LDL-C, non-HDL-C and fasting TG has 
been shown to be associated with cardiovascular 
events.13-16 

In addition to long-term fluctuations in glycemia, BP 
and LDL-C, postprandial fluctuations in glycemia and 
triglyceridemia may have important impact of vascular 
complications.17,18 Another risk factor for the develop-
ment and progression of vascular diseases include brachi-
al pulse pressure (PP),19-21 a readily available hemody-
namic parameter. In the present study, we examined 
whether ABC (HbA1c, blood pressure and LDL-
cholesterol) goal attainment associated with non-
traditional vascular risk factors in patients with type 2 
diabetes. 
 
METHODS 
We cross-sectionally studied 168 patients with type 2 
diabetes, whose details have been reported previously.5 
The setting for this observational study was an outpatient 
diabetes clinic in a private hospital in Japan. They had 
been regularly attending the clinic in 2004 and 2005. Af-
ter enrollment at the first visit in 2005 they had monthly 
visits for 12 months. Patients with hepatitis B surface 
antigen or antibodies against hepatitis C virus were ex-
cluded. Those who had aspartate aminotransferase and 
alanine aminotransferase of 100 U/L or greater, serum 
creatinine ≥2.0 mg/dL were excluded as well. Study pro-
tocol was consistent with the Japanese Government’s 
Ethical Guidelines Regarding Epidemiological Studies in 
accordance with the Declaration of Helsinki. Informed 
consents were obtained from all participants. 

On each monthly visit in the morning, all participants 
had blood samplings and measurements of waist circum-
ference, height, weight, and BP. Thus, 168 patients had 
12 consecutive measurements during a given 12 months. 
Among 168 patients, 153 (91 %) had blood samplings on 
2 occasions; at 2 h after breakfast taken at home and after 
an overnight fasting, as previously reported in detail.5-

8,22,23 In the remaining 15 patients, blood was withdrawn 
after an overnight fasting. Plasma glucose (PG), serum 
total cholesterol, triglycerides (TG) and HDL-C were 
measured by standard methods using an autoanalyzer. 
HbA1C values were determined by high performance 
liquid chromatography. LDL-C was calculated by Frie-
dewald’s formula using lipid levels obtained in blood 
samples taken after an overnight fasting. Non-HDL-C 
was calculated as total cholesterol minus HDL-C. PP was 
calculated as the difference between the systolic and dias-
tolic BP readings. 

Intrapersonal mean levels of BMI, waist circumference, 
systolic and diastolic BP, PP, HbA1c, total cholesterol, 
non-HDL-C and HDL-C were calculated based on 12 
measurements in 168 patients. LDL-C were calculated 
based on 6 measurements in 153 patients and 12 meas-
urements in the remaining 15 patients. Intrapersonal mean 
levels of fasting PG and TG (FPG and FTG, respectively), 
post-breakfast PG and TG (PPG and PTG, respectively) 
were calculated based on 6 measurements in 153 patients. 
Goal achievement (HbA1c <7%, BP <130/80 mmHg and 
LDL-C <120 mg/dL)1 was evaluated using these means. 
Intrapersonal standard deviation (SD) of systolic BP, FPG, 

PPG, HbA1c, FTG, PTG and LDL-C were calculated as 
well. 

Data were presented as mean ± SE unless otherwise 
stated. Associations of continuous variables and frequen-
cies of conditions with the number of ABC goals attained 
and p trend were derived using Jonckheere-Terpstra test 
and Cochran-Armitage trend analysis, respectively. A 
two-tailed p<0.05 was considered statistically significant. 
All calculations were performed with SPSS system 15.0 
(SPSS Inc., Chicago, IL). 
 
RESULTS 
As previously reported in detail5-8,22,23 and shown in Table 
1, 115 patients (68.5%) were on oral anti-diabetes drugs 
or insulin while the remaining 53 patients (31.5%) were 
treated with personal behaviour modification. Eighty-
seven patients (51.5%) were on BP-lowering drugs and 
63 (37.3%) on statin or ezetimibe while only 12 patients 
(7.1%) received fibrates. They had relatively good gly-
cemic, lipid and BP control. The prevalence of meeting 
HbA1C, BP and cholesterol goal were 54.8% (n=92), 
54.2% (n=91) and 66.1% (n=111), respectively. 

Of 168 patients, 47 (28.0%) achieved triple-goal while 
13 (7.7%) achieved no-goal (Table 2). Dual-goal and sin-
gle-goal attainment was found in 45 (26.8%) and 63 pa-
tients (37.5%), respectively. Triple-goal compared with 
no-goal achievers had shorter diabetes duration and lower 
percentage of users of insulin and BP-lowering drugs. 
The proportion of men was highest in dual-goal achievers, 
followed by single- and then triple goal achievers and 
then lowest in no-goal achievers. However, four groups 
did not differ in age, anthropometric indices and the pro-
portion of users of oral anti-diabetes drugs, statin or 
ezetimibe and fibrates and smokers. 

Achieving more ABC targets decreased FPG, PPG and 
mean levels and visit-to-visit variability in HbA1c (Table 
3) despite an increase in the proportion of insulin users 
(Table 2). In addition, despite no difference in BMI and 
waist circumference (Table 2), FTG, PTG, total choles-
terol and LDL-C decreased, and HDL-C increased in a 
stepwise fashion as the number of ABC goals achieved 
increased (Table 3, Figure 1). Non-HDL-C, SD of FPG, 
FTG, and LDL-C decreased as well (Figure 2). 

Mean levels and SD of systolic BP, diastolic BP and 
brachial PP decreased in a stepwise fashion as the number 
of ABC goal increased (Figure 3). 
 
DISCUSSION 
The present study is, to our knowledge, the first to inves-
tigate the association between ABC goal achievement and 
long-term variability in cardiovascular risk factors and 
has shown that even in type 2 diabetic patients with rela-
tively good ABC control, achieving more ABC targets 
was associated with not only lower mean levels of, but 
also lower visit-to-visit variability in FPG and HbA1c. It 
also was associated with not only lower mean levels of, 
but also lower visit-to-visit variability in LDL-C and sys-
tolic BP. Further, achieving more ABC targets was asso-
ciated with lower postprandial glucose and TG and bra-
chial PP. These findings indicate that achieving more 
ABC goals is important to reduce a broad range of non-
traditional cardiovascular risk factors even in type 2 dia- 
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betic patients with relatively good ABC control. 
The present results were similar to those reported in a 

large-scale survey in Japan24 and USA.25 The rates of 
achieving targets using JDS guidelines for HbA1c, BP, 
and lipids in large-scale study24 (the present study) were 
52.9% (54.8%), 46.8% (54.2%) and 65.5% (66.1%), re-
spectively, which yielded 20.8% (28.0%) that met all 
three treatment targets and 11.8% (7.7 %) that achieved 
none of the targets. The percentage of triple-goal achiev-

ers assessed using JDS guidelines was 11% in 3070 em-
ployees with diabetes (94% of men) in manufacturing 
companies in Japan.26 The percentage of triple-goal 
achievers was 61 % even in the structured versus usual 
care, the former of which included a predefined protocol 
and tight treatment targets delivered by diabetologist-led 
multidisciplinary, specialist diabetes teams.27 

Some studies investigated determinants preventing 
achievement of ABC targets in type 2 diabetes. Liu et al28 

Table 1. Anthropometric, clinical and biochemical features of 168 patients with type 2 diabetes 
 

 Mean±SE or n, % 
Male sex (n, %) 90, 53.6  
Age (years) 62.3±0.8  
BMI (kg/m2) 24.2±0.3  
Waist circumference (cm) 86.9±0.8  
Duration of diabetes (years) 9.9±0.6  
Users of oral anti-diabetes drugs (n, %) 85, 50.6  
Insulin users (n, %) 30, 17.9  
Users of BP-lowering drugs (n, %) 87, 51.5  
Users of statin/ezetimibe (n, %) 63, 37.3 
Users of fibrates (n, %)  12, 7.1 
Smokers (n, %) 58, 34.3  
FPG (mg/dL) 125±2  
SD-FPG (mg/dL) 18±1  
PPG (mg/dL) 154±4  
SD-PPG (mg/dL) 35±2  
HbA1c (%) 7.0±0.1  
SD-HbA1c 0.48±0.04  
Total C (mg/dL) 188±2  
HDL C (mg/dL) 56±1  
LDL C (mg/dL) 111±2  
SD-LDLC (mg/dL) 16±1  
non-HDLC (mg/dL) 131±2  
FTG (mg/dL) 115±4  
SD-FTG (mg/dL) 30±2  
PTG (mg/dL) 145±5  
SD-PTG (mg/dL) 38±2  
Systolic BP (mmHg) 128±1 
SD-Systolic BP (mmHg) 10.3±0.2  
Diastolic BP (mmHg) 72±1  
Pulse pressure (mmHg) 56.1±0.8  
 
BP: blood pressure; FPG: fasting plasma glucose; PPG: post-breakfast plasma glucose; SD: standard deviation; C: cholesterol; FTG: fast-
ing triglyceride; PPG: post-breakfast triglyceride; respectively. SD: standard deviation; PP: pulse pressure. 
 
 
Table 2. Anthropometric and clinical features of 168 patients with type 2 diabetes according to ABC goal attainment† 

 
 Triple-goal achievers Dual-goal achievers Single-goal achievers No-goal achievers p values n 47 45 63 13 
Sex-male (n, %) 20, 42.6 30, 66.7 35, 55.6 5, 38.5 0.003  
Age (years) 62±1  62.6±1.3  62.1±1.4  63.8±2.9  0.95  
Body mass index (kg/m2) 23.8±0.5  23.9±0.6  24.6±0.5  25.0±0.5  0.53  
Waist circumference (cm) 85.9±1.4  85.0±1.2  88.7±1.5  88.4±1.5  0.22  
Duration of diabetes (years) 7.4±0.7  12.2±1.2  9.6±0.9  12.1±2.3  <0.001 
Diabetes therapy (n, %)           
 Diet/exercise 19, 40.4  15, 33.3  18, 28.6  1, 7.7  0.26  
 Oral hypoglycemic 

agents 
24, 51.1  22, 48.9  32, 50.8  7, 53.8  0.99  

 Insulin 4, 8.5  8, 17.8  13, 20.6  5, 38.5  <0.001 
Users of BP-lowering drugs 

(n, %) 
23, 48.9  19, 42.2  34, 54.0  11, 84.6  0.01  

Users of statin/ezetimibe 
(n, %) 

18, 38.3 15, 33.33 27, 42.9 3, 23.1 0.518 

Users of fibrates (n, %) 4, 8.5 4, 8.9 4, 6.3 0, 0 0.70 
Smokers (n, %) 12, 25.5  18, 40.0  24, 38.1  4, 30.8  0.29  
 
ABC: HbA1c, blood pressure and LDL-cholesterol  
†Data expressed as mean ± SE or n, %.  
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studies 5961 type 2 diabetes patients with triple-goal 
achievers of 5% and found that smoking, higher BMI and 
insulin use were associated with no-goal achievement. 
Camara et al29 have demonstrated that triple-goal 
achievement was associated with shorter diabetes dura-
tion, less familial diabetes history and lower 
waist/visceral fat in patients with triple-goal achievement 
of 9%. In the present study, shorter diabetes duration and 
less users of insulin and BP-lowering drugs were associ-
ated with triple-goal achievement. 

Underlining mechanisms through which achieving less 
ABC goal was associated with higher ABC variability 
and postprandial dysmetabolism remained unclear. It is 
biologically plausible that achieving less ABC goal and 
higher visit-to-visit ABC variability both could be ex-
plained by non-adherence to respective medications 
among treated individuals. Although seasonal variation in 
ABC has been reported,30-33 this is not the case in the pre-
sent study because all variables including ABC were re-
peatedly measured throughout 12 months. It seems rea-

sonable to assume that achieving less ABC goal is associ-
ated with greater degree of atherosclerosis and arterial 
stiffness, which contribute to higher pulse pressure found 
in the present study. 

The strength of the current study is that mean and SD 
of ABC and other traditional and non-traditional risk fac-
tors were calculated from 6-12 measurements in 94 % of 
participants. Therefore, evaluation of ABC goal achieve-
ment was based on 6-12 measurements. Major limitations 
are that study participants were small in the number and 
from a single clinic in Japan. However, the characteristics 
of our study participants are similar to those reported in a 
previous large-scale study in Japan.33 In addition, this 
cohort of participants consisted of Japanese only, which 
limits generalizability. Finally, statistical power was not 
calculated. 

In conclusions, ABC goal achievement was associated 
with a broad range of non-traditional glycemic, BP and 
lipid risk factors in type 2 diabetic patients. Reaching 
more ABC treatment targets may be important for re-

Table 3. Glycemic and lipid control of 168 patients with type 2 diabetes according to ABC goal attainment† 
 
  Triple-goal achievers Dual-goal achievers Single-goal achievers No-goal achievers p values 
FPG (mg/dL) 112±2  125±3  132±3  141±5  <0.001 
SD-FPG (mg/dL) 12±1  19±2  22±2  21±3  <0.001 
PPG (mg/dL) 128±6  149±7  173±7  177±12  <0.001 
SD-PPG (mg/dL) 23±2  34±3  44±3  40±4  <0.001 
HbA1c (%) 6.4±0.1  7.0±0.1  7.4±0.1  7.6±0.1  <0.001 
SD-HbA1c (%) 0.25±0.03  0.54±0.09  0.60±0.06  0.59±0.16  <0.001 
Total C (mg/dL) 179±3  187±3  194±3  198±4  <0.001 
HDLC (mg/dL) 59±2  59±3  52±2  48±3  0.002  
LDLC (mg/dL) 100±2  107±3  119±3  128±5  <0.001 
SD-LDLC (mg/dL) 14±1  15±1  17±1  19±3  0.02  
non-HDLC (mg/dL) 120±2  126±3  140±3  150±6  <0.001 
FTG (mg/dL) 105±7  109±7  123±7  128±13  0.02  
SD-FTG (mg/dL) 25±3  27±2  35±3  34±6  0.01  
PTG (mg/dL) 127±9  146±11  152±8  179±22  0.02  
 
BP: blood pressure; FPG: fasting plasma glucose; PPG: post-breakfast plasma glucose; SD: standard deviation; C: cholesterol; FTG: fast-
ing triglyceride; PPG: post-breakfast triglyceride; respectively. SD: standard deviation; PP: pulse pressure 
†Data expressed as mean ± SE or n, %.  
 
 

   
Figure 1. Annual means of fasting and postprandial serum triglycerides (FTG and PTG, respectively), LDL- and HDL-cholesterol (LDLC 
and HDLC, respectively) according to the number of goals achieved. Data are means ± SE. 
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ductions in, and stability of ABC levels in type 2 diabetes. 
Further studies are needed to confirm these associations 
in other ethnic groups with more patients. 
 
ACKNOWLEDGEMENTS 
We are indebted to all the participants for their dedicated and 
conscientious collaboration. 
 
AUTHOR DISCLOSURES 
The authors declare no conflict of interest. No competing finan-
cial interests exist. 
 
REFERENCES 
1. Tajima N, Noda M, Origasa H, Noto D, Yabe Y, Fujita A et 

al. Evidence-based practice guideline for the treatment for 

diabetes in Japan 2013. Diabetol Int. 2015;6:151-87. doi 10. 
1007/s13340-015-0206-2. 

2. Ray KK, Seshasai SR, Wijesuriya S, Sivakumaran R, 
Nethercott S, Preiss D, Erqou S, Sattar N. Effect of intensive 
control of glucose on cardiovascular outcomes and death in 
patients with diabetes mellitus: a meta-analysis of 
randomised controlled trials. Lancet. 2009;373(9677):1765-
72. doi: 10.1016/S0140-6736(09)60697-8. 

3. Emdin CA, Rahimi K, Neal B, Callender T, Perkovic V, 
Patel A. Blood pressure lowering in type 2 diabetes: a 
systematic review and meta-analysis. JAMA. 2015;313:603-
15. doi: 10.1001/jama.2014.18574. 

4. Cholesterol Treatment Trialists' (CTT) Collaborators, 
Kearney PM, Blackwell L, Collins R, Keech A, Simes J, 
Peto R, Armitage J, Baignet C. Efficacy of cholesterol-
lowering therapy in 18,686 people with diabetes in 14 

   
Figure 2. Visit-to-visit variability (expressed as standard deviation [SD]) in fasting plasma glucose (FPG), fasting serum triglycerides 
(FTG) and LDL-cholesterol (LDLC), and annual means of non-HDL-cholesterol (non-HDLC) according to the number of goals achieved. 
Data are means ± SE. 

 
 

   
Figure 3. Annual means and visit-to-visit variability (expressed as standard deviation [SD]) in systolic blood pressure (SBP), annual 
means of pulse pressure (PP) and diastolic blood pressure (DBP) according to the number of goals achieved. Data are means ± SE. 
 



                                                          ABC goal achievement & novel CVD risk factors                                                  481                                                             

randomised trials of statins: a meta-analysis. Lancet. 
2008;371(9607):117-25. doi: 10.1016/S0140-6736(08)601 
04-X. 

5. Gorst C, Kwok CS, Aslam S, Buchan I, Kontopantelis E, 
Myint PK, Heatlie G, Loke Y, Rutter MK, Mamas MA. 
Long-term glycemic variability and risk of adverse 
outcomes: a systematic review and meta-analysis. Diabetes 
Care. 2015;38:2354-69. doi: 10.2337/dc15-1188. 

6. Takenouchi A, Tsuboi A, Terazawa-Watanabe M, Kurata M, 
Fukuo K, Kazumi T. Direct association of visit-to-visit 
HbA1c variation with annual decline in estimated 
glomerular filtration rate in patients with type 2 diabetes. J 
Diabetes Metab Disord. 2015;14:69. doi: 10.1186/s40200-
015-0201-y. 

7. Takenouchi A, Tsuboi A, Kurata M, Fukuo K, Kazumi T. 
Carotid intima-media thickness and visit-to-visit HbA1c 
variability predict progression of chronic kidney disease in 
type 2 diabetic patients with preserved kidney function. J 
Diabetes Res. 2016;2016:3295747. doi: 10.1155/2016/ 
3295747. 

8. Kitaoka K, Takenouchi A, Tsuboi A, Fukuo K, Kazumi T. 
Association of postbreakfast triglyceride and visit-to-visit 
annual variation of fasting plasma glucose with progression 
of diabetic nephropathy in patients with type 2 diabetes. J 
Diabetes Res. 2016;2016:4351376. 

9. Hata J, Arima H, Rothwell PM, Woodward M, Zoungas S, 
Anderson C et al. Effects of visit-to-visit variability in 
systolic blood pressure on macrovascular and microvascular 
complications in patients with type 2 diabetes mellitus: the 
ADVANCE trial. Circulation. 2013;128:1325-34. doi: 10. 
1161/CIRCULATIONAHA.113.002717. 

10. Ohkuma T, Woodward M, Jun M, Muntner P, Hata J, 
Colagiuri S et al. Prognostic value of variability in systolic 
blood pressure related to vascular events and premature 
death in type 2 diabetes mellitus: The ADVANCE-ON 
Study. Hypertension. 2017;70:461-8. doi: 10.1161/ 
HYPERTENSIONAHA.117.09359. 

11. Ceriello A, De Cosmo S, Rossi MC, Lucisano G, Genovese 
S, Pontremoli R et al. Variability in HbA1c, blood pressure, 
lipid parameters and serum uric acid, and risk of 
development of chronic kidney disease in type 2 diabetes. 
Diabetes Obes Metab. 2017;19:1570-78. doi: 10.1111/dom. 
12976. 

12. Takenouchi A, Tsuboi A, Kitaoka K, Minato S, Kurata M, 
Fukuo K, Kazumi T. Visit-to-visit low-density lipoprotein 
cholesterol variability is an independent determinant of 
carotid intima-media thickness in patients with type 2 
diabetes. J Clin Med Res. 2017;9:310-6. doi: 10.14740/ 
jocmr2871w. 

13. Boey E, Gay GM, Poh KK, Yeo TC, Tan HC, Lee CH. 
Visit-to-visit variability in LDL- and HDL-cholesterol is 
associated with adverse events after ST-segment elevation 
myocardial infarction: A 5-year follow-up study. 
Atherosclerosis. 2016;244:86-92. doi: 10.1016/j. 
atherosclerosis.2015.10.110. 

14. Bangalore S, Breazna A, DeMicco DA, Wun CC, Messerli 
FH. TNT Steering Committee and Investigators. Visit-to-
visit low-density lipoprotein cholesterol variability and risk 
of cardiovascular outcomes: insights from the TNT trial. J 
Am Coll Cardiol. 2015;65:1539-48. doi: 10.1016/j.jacc. 
2015.02.017. 

15. Waters DD, Bangalore S, Fayyad R, DeMicco DA, Laskey 
R, Melamed S, Barter PJ. Visit-to-visit variability of lipid 
measurements as predictors of cardiovascular events. J Clin 
Lipidol. 2018;12:356-66. doi: 10.1016/j.jacl.2017.12.003. 

16. Clark D 3rd, Nicholls SJ, St John J, Elshazly MB, Kapadia 
SR, Tuzcu EM, Nissen SE, Puri R. Visit-to-visit cholesterol 

variability correlates with coronary atheroma progression 
and clinical outcomes. Eur Heart J. 2018;39:2551-8. doi: 10. 
1093/eurheartj/ehy209. 

17. Standl E, Schnell O, Ceriello A. Postprandial hyperglycemia 
and glycemic variability: should we care? Diabetes Care. 
20118;34(Suppl 2):S120-7. doi: 10.2337/dc11-s206. 

18. Ansar S, Koska J, Reaven PD. Postprandial hyperlipidemia, 
endothelial dysfunction and cardiovascular risk: focus on 
incretins. Cardiovasc Diabetol. 2011;10:61. doi: 10.1186/ 
1475-2840-10-61. 

19. Nilsson PM, Cederholm J, Eeg-Olofsson K, Eliasson B, 
Zethelius B, Gudbjörnsdóttir S; Swedish National Diabetes 
Register (NDR). Pulse pressure strongly predicts 
cardiovascular disease risk in patients with type 2 diabetes 
from the Swedish National Diabetes Register (NDR). 
Diabetes Metab. 2009;35:439-46. doi: 10.1016/j.diabet.2009. 
04.010. 

20. Schram MT, Kostense PJ, Van Dijk RA, Dekker JM, Nijpels 
G, Bouter LM, Heine RJ, Stehouwer CD. Diabetes, pulse 
pressure and cardiovascular mortality: the Hoorn Study. J 
Hypertensions. 2002;20:1743-51. 

21. Nakano S, Konishi K, Furuya K, Uehara K, Nishizawa M, 
Nakagawa A, Kigoshi T, Uchida K. A prognostic role of 
mean 24-h pulse pressure level for cardiovascular events in 
type 2 diabetic subjects under 60 years of age. Diabetes Care. 
2005;28:95-100. 

22. Minato S, Takenouchi A, Uchida J, Tsuboi A, Kurata M, 
Fukuo K, Kazumi T. Association of whole blood viscosity 
with metabolic syndrome in type 2 diabetic patients: 
independent association with post-breakfast triglyceridemia. 
J Clin Med Res. 2017;9:332-8. doi: 10.14740/jocmr2885w. 

23. Minato S, Takenouchi A, Kitaoka K, Takeuchi M, Tsuboi A, 
Kurata M, Fukuo K, Kazumi T. Associations of ABC 
(hemoglobin A1c, blood pressure and low-density 
lipoprotein cholesterol) goal achievement with chronic 
kidney disease in type 2 diabetic patients with preserved 
kidney function. J Clin Med Res. 2019;11:818-24. doi: 10. 
14740/jocmr4001. 

24. Yokoyama H, Oishi M, Takamura H, Yamasaki K, Shirabe 
SI, Uchida D et al. Large-scale survey of rates of achieving 
targets for blood glucose, blood pressure, and lipids and 
prevalence of complications in type 2 diabetes (JDDM 40). 
BMJ Open Diabetes Res Care. 2016;4:e000294. 

25. Vouri SM, Shaw RF, Waterbury NV, Egge JA, Alexander B. 
Prevalence of achievement of A1c, blood pressure, and 
cholesterol (ABC) goal in veterans with diabetes. J Manag 
Care Pharm. 2011;17:304-12. doi: 10.18553/jmcp.2011.17. 
4.304. 

26. Hu H, Hori A, Nishiura C, Sasaki N, Okazaki H, Nakagawa 
T et al. HbA1c, blood pressure, and lipid control in people 
with diabetes: Japan Epidemiology Collaboration on 
Occupational Health Study. PLoS One. 2016;11:e0159071. 
doi: 10.1371/journal.pone.0159071. 

27. Chan JC, So WY, Yeung CY, Ko GT, Lau IT, Tsang MW, 
et al. Effects of structured versus usual care on renal 
endpoint in type 2 diabetes: the SURE study: a randomized 
multicenter translational study. Diabetes Care. 2009;32:977-
82. doi: 10.2337/dc08-1908. 

28. Liu L, Lou Q, Guo X, Yuan L, Shen L, Sun Z et al. 
Management status and its predictive factors in patients with 
type 2 diabetes in China: A Nationwide Multicenter Study: 
A Nationwide Multicenter Study. Diabetes Metab Res Rev. 
2015;31:811-6. doi: 10.1002/dmrr.2757. 

29. Camara S, Bouenizabila E, Hermans MP, Ahn SA, 
Rousseau MF. Novel determinants preventing achievement 
of major cardiovascular targets in type 2 diabetes. Diabetes 



482                        K Kitaoka, A Takenouchi, S Minato-Inokawa, M Takeuchi, A Tsuboi, M Kurata et al 

Metab Syndr. 2014;8:145-51. doi: 10.1016/j.dsx.2014.04. 
037. 

30. Gikas A, Sotiropoulos A, Pastromas V, Papazafiropoulou A, 
Apostolou O, Pappas S. Seasonal variation in fasting 
glucose and HbA1c in patients with type 2 diabetes. Prim 
Care Diabetes. 2009;3:111-4. doi: 10.1016/j.pcd.2009.05. 
004. 

31. Hermann JM, Rosenbauer J, Dost A, Steigleder-Schweiger 
C, Kiess W, Schöfl C, Holl RW; DPV Initiative. Seasonal 
variation in blood pressure in 162,135 patients with type 1 
or type 2 diabetes mellitus. J Clin Hypertens (Greenwich). 
2016;18:270-8. doi: 10.1111/jch.12743. 

32. Wahlqvist ML, Balazs ND. Monthly and seasonal variation 
in plasma lipids in healthy Australian men: a longitudinal 

study in Melbourne. Asia Pac J Clin Nutr. 1994;3:15-8. 
33. Sakamoto M, Matsutani D, Minato S, Tsujimoto Y, Kayama 

Y, Takeda N et al. Seasonal variations in the achievement of 
guideline targets for hba1c, blood pressure, and cholesterol 
among patients with type 2 diabetes: a nationwide 
population-based study (ABC Study: JDDM49). Diabetes 
Care. 2019;42:816-23. doi:10.2337/dc18-1953. 

34. Sone H, Tanaka S, Iimuro S, Tanaka S, Oida K, Yamasaki Y 
et al. Long-term lifestyle intervention lowers the incidence 
of stroke in Japanese patients with type 2 diabetes: a 
nationwide multicentre randomised controlled trial (the 
Japan Diabetes Complications Study). Diabetologia. 2010; 
53:419-28. doi: 10.1007/s00125-009-1622-2. 

 


