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Introduction
Guidelines published by the national and international diabe-
tes associations have unequivocally supported the use of met-
formin as the first-line therapy along with lifestyle changes for 
the management of adults with newly diagnosed type 2 diabe-
tes mellitus (T2DM) with or without any risk of cardiovascu-
lar diseases (CVDs) or CKD.1-3 Furthermore, metformin has 
several additional benefits that include improvements in lipid 
profiles, fat redistribution, insulin resistance, endothelial dys-
function, hemostasis, and oxidative stress. These pleiotropic 
effects of metformin may aid in reducing adverse cardiovascu-
lar outcomes in patients with T2DM.4 Therefore, metformin 
can be considered as an initial therapy across various sub-
groups of diabetes including patients with T2DM without 
CVD but at moderate cardiovascular risk, patients with 

T2DM and heart failure, and certain patients with mild and 
moderate renal impairment.5,6

Several clinical studies and meta-analyses have reported 
that metformin is an effective and safe first-line therapy for 
the management of T2DM.7-9 Up-titration of metformin 
dose is another strategy that has been shown to be beneficial 
in achieving glycemic control at 6-months follow-up after 
titration of metformin dose and may be preferred as an ini-
tial intensification strategy before switching to second-line 
therapy in patients not responding to initial metformin 
monotherapy.10

There is a scarcity of real-world data on the usage, treat-
ment pattern, and dosing frequency of high-dose metformin 
in an Indian scenario. Hence, the present real-world study 
aimed to evaluate the demographics, clinical characteristics, 
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and treatment patterns (including dosage and duration, with 
or without other antidiabetic therapy) in adults with T2DM 
receiving a high-dose of metformin (1500-2500 mg/day) 
therapy. Additionally, the clinical effectiveness and safety of 
high-dose metformin therapy were also assessed.

Subjects, Materials, and Methods
This was a retrospective, multicentric, and real-world study 
conducted at 241 healthcare centers across India. The study 
was conducted in accordance with the ethical principles that 
are consistent with the Declaration of Helsinki, International 
Conference on Harmonization-Good Clinical Practices, and 
the applicable legislation on non-interventional studies. The 
study protocol was approved by an Independent Ethics 
Committee (CLINICOM Independent Ethics Committee for 
Evaluation of Protocols for Clinical Research: 
01625/26.11.2019; 01593/24.09.2019; 01579/03.09.2019; and 
01658/14.01.2020). Considering the retrospective nature of 
the study the consent was waived by the ethics committee as all 
the identifying information was removed.

Medical records of patients of either sex, aged >18 years, 
diagnosed with T2DM and receiving treatment with high-
dose of metformin (1500-2500 mg/day) therapy were ana-
lyzed in this study from July 2019 to March 2020. Patients 
having incomplete data files or with any condition that 
according to the discretion of the investigator indicated that 
the patient was not suitable for inclusion in the study were 
excluded.

Information on baseline characteristics, risk factors, medical 
history, metformin dosages, glycated hemoglobin (HbA1c) 
status, and weight changes pre- and post-therapy were retrieved 
from patient’s medical records available at outpatient clinics.

The endpoints were to determine

•• Dosage patterns of high-dose metformin treatment
•• Up-titration or down-titration of metformin
•• Effects of high-dose metformin on HbA1c and weight 

change between the current visit and prior visit
•• Adverse events within the past year of high-dose met-

formin therapy
•• Percentage of patients receiving concomitant medica-

tions (other anti-diabetic therapies with or without insu-
lin or non-diabetic medication/s)

•• Percentage of patients presenting with any comorbidities

Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) software, version 23.0 and GraphPad Prism 
8. Demographic characteristics were summarized with 
descriptive statistics, including median and interquartile range 
(IQR) for continuous variables, and frequency and percent-
ages for categorical variables. A comparison of qualitative and 
quantitative variables between the groups was done using the 
chi-square test and Mann-Whitney U test, respectively. A 

paired sample t-test was used for comparing the pre- and 
post-treatment HbA1c levels. A P < .05 was considered sta-
tistically significant.

Results
Demographics

A total of 5695 patients with T2DM were included, majority 
being from urban and semi-urban areas. The median (IQR) 
age was 50.0 (42.0-60.0) years and 57.7% of patients were 
from the age group of >40 to ⩽60 years. Proportion of male 
patients was higher than female patients (62.7% vs 37.3%). 
The median BMI of overall population was 27.7 kg/m2. 
Peripheral neuropathy was most commonly observed compli-
cation (43.2%) followed by CAD (25.9%) and nephropathy 
(22.8%) in the overall population. The most commonly 
observed comorbidities were hypertension (67.5%), dyslipi-
demia (48.7%) and obesity (46.9%) respectively (Table 1).

Metformin dosage pattern

The majority of patients received metformin 2000 mg (57.4%) 
and metformin 1500 mg (29.1%) while remaining patients 
received other doses of metformin such as 1700 mg (6.7%), 2500 
mg (2.8%), 1850 mg (2.4%), and 2250 mg (1.6%). Metformin 
twice daily was the most frequently used dosage pattern (94.2%). 
The median duration of high-dose metformin therapy adminis-
tered to the patients was 24.0 months (Table 2).

The most common reasons for selecting high-dose met-
formin (opinion of treating physicians from the study) were to 
improve current HbA1c levels (82.6%), to control fasting 
plasma glucose (51.5%), low risk of hypoglycemia (32.9%), and 
cost (31.7%) (Figure 1).

Glycemic control

Prior to treatment initiation, 41.3% and 23.6% of patients had 
HbA1c level in the range of 7.5% to 8.0% and 8.0% to 8.5%, 
respectively (Table 3). Figure 2A shows the trend of metformin 
dosages with respect to HbA1c levels across the study popula-
tion which indicates that the most commonly prescribed dos-
age of metformin was 2000 mg/day in the patient population 
across a wide range of HbA1c levels.

Dose titration

A total of 2370 patients required metformin dose up-titration 
or down-titration during the treatment and out of these, 96.8% 
of patients required dosage up-titration (Table 3). The most 
common reason given for titration was to improve HbA1c level 
(72.6%) (Figure 1).

The mean HbA1c levels significantly decreased (8.26% vs 
7.18%) with high-dose metformin with mean change of 1.08% 
(95% CI [1.05-1.10]; P < .001) (Figure 2B).
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Table 1.  Patient demographics and treatment related observations.

Parameters Number of patients 
(N = 5695)*

Age (years), median (IQR) [n = 5688] 50.0 (42.0-60.0)

Age group (years), n (%)

  ⩾20-⩽40 1217 (21.4)

  >40-⩽60 3282 (57.7)

  >60-⩽80 1188 (20.9)

Sex, n (%) [n = 5548]

  Men 3480 (62.7)

  Women 2068 (37.3)

Height (cm), median (IQR) [n = 5394] 164.0 (158.0-170.0)

Weight (kg), median (IQR) [n = 5627] 74.0 (67.0-82.0)

BMI (kg/m2), median (IQR) [n = 5043] 27.7 (25.1-30.4)

Duration of diabetes (months), median 
(IQR) [n = 5654]

36.0 (12.0-72.0)

Locality, n (%) [n = 4175]

  Urban 2196 (52.6)

  Semi-urban 1097 (26.3)

  Rural 678 (16.2)

  Semi-rural 204 (4.9)

Biochemical investigations, median (IQR)

  FPG (mg/dL), [n = 3955] 113.0 (99.0-134.0)

  PPG (mg/dL), [n = 3356] 176.0 (148.0-205.0)

  Total cholesterol (mg/dL), [n = 1893] 186.0 (165.0-210.0)

  HDL-C (mg/dL), [n = 1846] 42.0 (38.0-48.0)

  LDL-C (mg/dL), [n = 1776] 105.0 (90.0-129.0)

  Triglyceride (mg/dL), [n = 1700] 164.0 (135.0-193.0)

  Serum creatinine (mg/dL), [n = 1258] 0.9 (0.8-1.1)

  Urine albumin (mg/g), [n = 212] 10.0 (1.5-30.0)

Complications, n (%) [n = 2654]

  Peripheral neuropathy 1147 (43.2)

  CAD 688 (25.9)

  Nephropathy 605 (22.8)

  Autonomic neuropathy 429 (16.2)

  Retinopathy 410 (15.4)

  PAD 92 (3.5)

Parameters Number of patients 
(N = 5695)*

  Stroke/TIA 57 (2.1)

  Others 12 (0.4)

Comorbidity, n (%) [n = 4801]

  Hypertension 3241 (67.5)

  Dyslipidemia 2341 (48.7)

  Obesity 2253 (46.9)

  NAFLD 187 (3.9)

Risk factors, median (IQR) [n = 5492]

  Obesity 2830 (51.5)

  Sedentary lifestyle 2811 (51.2)

  Family history of DM 2448 (44.6)

  Smoking 2083 (37.9)

  Intake of excess salt 1585 (28.9)

  Alcohol consumption 993 (18.1)

  Tobacco chewing 792 (14.4)

  Emotional stress 1633 (29.7)

Abbreviations: BMI, body mass index; CAD, coronary artery disease; HDL, high 
density lipoprotein; IQR, interquartile range; LDL, low density lipoprotein; NAFLD, 
nonalcoholic fatty liver disease; PAD, peripheral artery disease; TIA, transient 
ischemic attack.
*N = 5695, unless otherwise specified.

Table 1.  (Continued)

 (Continued)

Concomitant medications

Proportion of patients receiving sulfonylureas was 66.9% fol-
lowed by dipeptidyl peptidase-4 inhibitors (DPP4i) (52.0%), 
sodium-glucose co-transporter-2 inhibitors (SGLT2i) (11.8%), 
alpha-glucosidase inhibitors (7.5%), thiazolidinedione (TZD) 
(7.0%), insulin (6.1%), and glucagon-like peptide-1 (GLP1) 
agonist (0.5%). In concomitant non-diabetic medications, most 
common class of drugs (other than supplements) were antihy-
pertensives (49.5%) followed by statins (24.5%), non-steroidal 
anti-inflammatory drugs (5.9%), and non-statin lipid-lowering 
drugs (0.9%) (Table 2).

Weight change

A total of 73.9% of patients experienced weight changes dur-
ing the therapy. Of these, majority of patients had decreased 
weight (83.0%) in the range of 0 to >4 kg while remaining 
17.0% of patients had increased weight (Table 3).

HbA1c level-wise analysis

The median duration of high-dose metformin treatment was 
significantly higher in patients with HbA1c >8.5% and ⩾7.5% 
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to ⩽8.5% than those with <7.5% (24.0 and 20.0 months vs 
12.0 months, respectively; P < .001 and P = .005). The mean 
HbA1c levels significantly decreased post-treatment with 
high-dose metformin (1500-2500 mg/day) therapy with mean 

change of 0.9%, 1.0%, and 1.4% (P < .001) in patients with 
<7.5%, ⩾7.5% to ⩽8.5%, and >8.5%, respectively (Table 4).

Physicians global evaluation of efficacy and tolerability 
showed majority of patients on a good to excellent scale (98.2% 
and 97.7%, respectively) (Figure 3). A total of 156 patients 
(2.7%) reported adverse events and gastritis was the most com-
mon among them (Table 3).

Discussion
Literature supports the safety and effectiveness of metformin 
in lowering levels of HbA1c and blood glucose including other 
beneficial effects such as weight stabilization or weight loss, 
improved lipid profile, decreased cardiovascular risk markers, 
and diabetic complications. Higher metformin doses can be 
prospectively used to enhance glycemic control in patients with 
T2DM with minimal hypoglycemic and gastrointestinal 
effects.11 This real-world study mainly assessed the treatment 
patterns of high-dose metformin therapy (1500-2500 mg/day) 
in adult patients with T2DM across 241 study centers in India. 
In addition, this study also evaluated the clinical effectiveness 
and safety of high-dose metformin therapy for the manage-
ment of T2DM. Majority of patients (71%) were administered 
with metformin dosage above 1700 mg to improve levels of 
HbA1c and FPG.

Metformin is recommended as the first-line treatment for 
the T2DM in all guidelines, and it is typically administered in 
the range of doses from 500 to 2550 mg per day.1,3,12 The latest 
ICMR guidelines recommend the initiation of metformin 
therapy at 500 mg OD post meals and intensification of dose 
by 500 mg fortnightly to achieve the required glycemic targets 
or until the highest daily doses of 2500 mg are reached.13 
Thus, up-titration in a gradual fashion will help to prevent 
gastrointestinal side effects. The most commonly used daily 
regimen in the present study was 2000 mg followed by 1500 
mg. Also, an increasing trend was observed in the duration of 
high-dose metformin therapy according to the increased levels 
of HbA1c indicating an association between poor glycaemic 
control and longer duration of metformin therapy. Several 
real-world studies in India demonstrated that metformin was 
the commonly used medication in T2DM, with 1000 mg per 
day as the maximum dose used either once or as two divided 
doses.14-16 The findings from a 14-week, multicenter double-
blind study suggest that most patients achieved maximal ther-
apeutic efficacy with a daily dose of 2000 mg.17 In patients 
who do not tolerate higher doses, a daily dose of 1000 to 2000 
mg should be considered effective.17 However, in a separate 
study conducted at a tertiary care center in India, metformin 
monotherapy was prescribed as an initial treatment with vary-
ing doses of 500 to 1500 mg/day.18 In another prospective 
study from India on the pattern of metformin dosages, the 
daily dose of metformin was 1000 mg in almost half of the 
patients. The remaining patients received 500, 1350, 1500, 
2000, or 2500 mg.19 Metformin requires dose titration to 

Table 2.  Treatment patterns of metformin and concomitant therapies.

Parameters Number of patients 
(N = 5695)*

Metformin drug dosage per day, n (%)

  Metformin 1500 mg 1656 (29.1)

  Metformin 1700 mg 386 (6.7)

  Metformin 1850 mg 136 (2.4)

  Metformin 2000 mg 3267 (57.4)

  Metformin 2250 mg 90 (1.6)

  Metformin 2500 mg 159 (2.8)

Metformin: Frequency of dose, n (%) [n = 5574]

  OD 244 (4.4)

  BD 5252 (94.2)

  QID 78 (1.4)

Metformin: Duration of treatment (mo), 
median (IQR) [n = 5092]

24.0 (7.0-36.0)

Concomitant anti-diabetic medication, n (%) [n = 4667]

  Sulfonylureas 3123 (66.9)

  DPP4i 2429 (52.0)

  SGLT2i 554 (11.8)

  AGIs 350 (7.5)

  Thiazolidinedione 327 (7.0)

  Insulin 287 (6.1)

  GLP1 agonist 25 (0.5)

Concomitant non-diabetic medications, n (%) [n = 6022]

  Antihypertensives 2978 (49.5)

  Statins 1476 (24.5)

  Non-steroidal anti-inflammatory 354 (5.9)

  Non-statin lipid lowering agents 56 (0.9)

  Others 874 (14.5)

Abbreviations: AGIs, alpha-glucosidase inhibitors; BD, twice a day; DPP4i, 
dipeptidyl peptidase-4 inhibitors; FPG, fasting plasma glucose; GLP1, glucagon-
like peptide-1; IQR, interquartile range; OD, once a day; PPG, postprandial 
plasma glucose; QID, quater in die; SGLT2i, sodium-glucose co-transporter-2 
inhibitor.
Others, patients who were on concomitant non-diabetic medication including 
antiallergic, antianxiety, antibiotic, anticonvulsant, antiemetic, antihistamine, 
antiplatelet, diuretic, hyperthyroidism, hypothyroidism, antiasthmatic, antacid, 
neuropathic pain, vitamins, and multivitamins.
*N = 5695, unless otherwise specified.
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Figure 1.  Reasons for starting high dose-metformin (1500-2500 mg) and dose titration.
Abbreviations: FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; PPG, postprandial plasma glucose.

Table 3.  Observations related to glycemic control and weight alterations.

Parameters Number of patients 
(N = 5695)*

Up-titration or down-titration of 
metformin done during treatment, n 
(%) [n = 5693]

2370 (41.6)

  Dosage up-titration 2295 (96.8)

  Dosage down-titration 75 (3.2)

HbA1c level before treatment initiation, n (%) [n = 5543]

  <7.5 835 (15.1)

  7.5-8.0 2289 (41.3)

  8.0-8.5 1307 (23.6)

  8.5-9.0 518 (9.3)

  9.0-9.5 341 (6.1)

  9.5-10.0 185 (3.3)

  <10.0 68 (1.2)

Patients with glycemic goal achieved, 
n (%) [n = 5693]

5193 (91.2)

Patients with weight changes during 
the therapy, n (%) [n = 5672]

4196 (73.9)

(a) Decreased weight (kg)

  0-2 2415 (57.6)

Parameters Number of patients 
(N = 5695)*

  2-4 905 (21.6)

  >4 161 (3.8)

(b) Increased weight (kg)

  0-2 453 (10.8)

  2-4 239 (5.7)

  >4 23 (0.5)

Adverse events reported, n [n = 156]

  Gastritis 50

  Dyspepsia 22

  GI disease 19

  Nausea 18

  Diarrhea 17

  Vomiting 14

  Dizziness 10

  Others 6

Abbreviations: FPG, fasting plasma glucose; GI, gastrointestinal; HbA1c, 
glycated hemoglobin; PPG, postprandial plasma glucose.
Other adverse events include abdominal discomfort and inadequate bowel 
movement, heart burn, constipation.
*N = 5695, unless otherwise specified. Other reasons include combination of 
HbA1c, FPG, PPG, weight, and cost.

Table 3.  (Continued)

 (Continued)
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achieve the desired glycemic effect while maintaining optimal 
tolerability. Up-titration needs to be done with care, as per 
patient tolerability. Similarly, down-titration may be consid-
ered, as needed to achieve a balance between glucose levels and 
safety of high-dose metformin therapy.20,21 Among the 41.6% 
of patients requiring dose titration in the present study, the 
majority had up-titration of the metformin doses. The most 
common reason for selecting high-dose metformin therapy 
was to improve the HbA1c and FPG level.

In the present study, more than 80% of patients received 
other anti-diabetic medications along with metformin. 
Sulfonylureas and DPP-4 inhibitors were the most commonly 
prescribed anti-diabetic medications. In the real-world 
TIGHT (The Investigation of Glycosylated Hemoglobin on 
Therapy in Indian diabetics) study, metformin as monotherapy 
or combination therapy was prescribed in 83% of patients. 
Sulfonylureas, DPP4i, alpha-glucosidase inhibitors, and thia-
zolidinediones were the most commonly prescribed oral anti-
hyperglycemic drug classes along with metformin in 60%, 53%, 
15.5%, and 10% of patients, respectively.22 Thus, metformin 
can be safely combined with most of the oral anti-hyperglyce-
mic drug and effectively used.23

These observations corroborate the previous study findings 
indicating effectiveness of high-dose metformin in achieving 

HbA1c reduction and weight reduction.11,24 The landmark UK 
Prospective Diabetes Study (UKPDS) evaluated a median 
daily metformin dose of 2550 mg/day in people with newly 
diagnosed T2DM and reported a median HbA1c of 7.4% 
compared with 8.0% in the conventional group.8 In the 
Diabetes Prevention Program study, during the unblinded fol-
low-up, weight loss was significantly greater in the metformin 
group compared to the placebo group (−2.0 vs −0.2%,  
P < .001).25 A meta-analysis by Maruthur et al26 have also 
reported beneficial effects of metformin as first-line therapy on 
HbA1C, weight, and cardiovascular mortality. Metformin 
decreases the glucose production in patients with diabetes by 
lowering gluconeogenesis. Additionally, it is reported to acti-
vate the 5′-AMP-activated protein kinase in different tissues, 
chiefly in liver leading to enhanced insulin sensitivity.27,28

Role of metformin in reducing blood pressure levels in 
patients with T2DM is variable; however, a potential of met-
formin in lowering blood pressure in patients with impaired 
glucose tolerance or impaired fasting glucose is an established 
evidence.4,29,30 In addition, metformin therapy is also linked to 
improvements in lipoprotein metabolism, as well as in cardio-
vascular mechanisms such as endothelial dysfunction, oxidative 
stress, and fat redistribution.4 A cohort study from United 
Kingdom31 showed that dosing of metformin monotherapy in 
patients with T2DM is dependent on HbA1c levels. They 
observed that up-titration of metformin was infrequent in the 
first year after the commencement of therapy with age and 
higher HbA1c levels as the key predictors of up-titration. 
Another cohort study from United States reported that met-
formin dosage up-titration was equally effective as adding 
another anti-diabetic drug.10 The addition of a DPP4i to 
alpha-glucosidase inhibitors therapy in patients with T2DM 
enabled to achieve a better glycemic control.32 Similarly, met-
formin up-titration or adding another anti-diabetic drug to 
metformin monotherapy in patients who cannot tolerate 
higher doses is likely to show enhanced glycemic control.

There are few studies which have established good tolerance 
of high dose metformin.8,25 Our study results are in line with 
previous observations that a large number of patients being 
compliant to high doses of metformin without any adverse 
events. The majority of the physicians in this study rated “Very 
Good” followed by “Excellent” and “Good” scores, both for the 
efficacy and safety of high-dose metformin. As the patients 
tolerated 1000 mg dose, the doses were gradually increased to 
2000 mg during the treatment; hence, patients may have better 
tolerated the higher dosage.

The present study is not without limitations. Details about 
the duration of therapy was not captured. Due to the retrospec-
tive nature of the study, several parameters such as the antidia-
betic regimen used prior to high-dose metformin and time of 
the previous visit could not be captured. The large-scale, pro-
spective, well-designed studies with high-dose metformin 
therapy will be very important.

Figure 2.  (A) The trend of metformin dosages with respect to HbA1c 

levels and (B) mean change in HbA1c levels from pre-treatment to 

post-treatment.
Abbreviations: CI, confidence interval; HbA1c, glycated hemoglobin.
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Conclusion
This nationwide, retrospective real-world study demon-
strated the clinical effectiveness and safety of high-dose 
metformin for the management of adult patients with 
T2DM in India. A high-dose metformin therapy was ben-
eficial in achieving significant improvements in HbA1c 

reductions along with weight loss benefits in majority of 
patients. The clinical characteristics and treatment patterns 
of high-dose metformin therapy described in this study may 
be beneficial in identifying and treating the key risk factors 
and proposing optimal strategies for better management of 
T2DM in India.

Table 4.  HbA1c level wise treatment distribution.

Characteristics Group A, <7.5% (n = 
835)*

Group B, ⩾7.5 to ⩽8.5% 
(n = 3605)** 

Group C, >8.5% (n = 
1119)#

P value

Age (y) 49.0 (42.0-59.0) [n = 3599] 49 (41.0-58.0) 47.0 (55.0-63.0) .092a, .001b,c

Age group (y), n (%)

  ⩾20-⩽40 179 (21.4) 889 (24.7) 128 (11.4) <.001a,b,c

  >40-⩽60 490 (58.7) 2067 (57.4) 648 (57.4)

  >60-⩽80 166 (19.9) 643 (17.9) 343 (30.7)

Sex, n (%) [n = 803] [n = 3518] [n = 1102] .186

  Men 480 (59.8) 2216 (63.0) 700 (63.5)

  Women 323 (40.2) 1302 (37.0) 402 (36.5)

BMI (kg/m2) [n = 742] 26.7 (24.3-29.5) [n = 3183] 27.7 (25.3-30.4) [n = 998] 28.7 (26.0-31.0) <.001a,b,c

Location, n (%) [n = 600] [n = 2736] [n = 760] .137

  Urban 124 (20.7) 598 (21.9) 141 (18.6)

  Rural 476 (79.3) 2138 (78.1) 619 (81.4)

Duration of diabetes (mo) [n = 829] 36.0 (12.0-60.0) [n = 3581] 36.0 (12.0-72.0) [n = 1112] 60.0 (24.0-96.0) <.001a,b,c

Duration of high-dose treatment 
(mo)

[n = 692] 12.0 (6.0-24.0) [n = 3397] 20.0 (6.0-36.0) [n = 987] 24.0 (12.0-48.0) .005a, <0.001b,c

Mean HbA1c level (%) [n = 301] [n = 1481] [n = 417] —

  Previous 7.5 (0.6) 8.1 (0.6) 9.3 (0.8)

  Current 6.6 (0.5) 7.1 (0.6) 7.8 (0.8)

  Mean change [95% CI]; P value 0.9 [0.8-0.9]; <.001 1.0 [1.0-1.1]; <.001 1.4 [1.3-1.4]; <.001

Weight change (kg), n (%) [n = 599] [n = 2728] [n = 793]  

  Increase

    0-2 109 (18.2) 239 (8.7) 96 (12.9) —

    2-4 28 (4.7) 151 (5.5) 54 (6.8)

    >4 0 13 (0.5) 10 (1.3)

  Decrease

    0-2 314 (52.4) 1708 (62.6) 349 (44.0) —

    2-4 134 (22.4) 541(19.8) 215 (27.1)

    >4 14 (2.3) 76 (2.7) 69 (8.7)

Abbreviations: BMI, body mass index; HbA1c, glycated hemoglobin; IQR, interquartile range.
Data shown as median (IQR), unless otherwise specified.
aGroup A versus B; bgroup A versus C; cgroup B versus C.
*n = 835. **n = 3605. #n = 1119, unless otherwise specified.
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