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Prior studies showed that me�ormin (MET) use posi�vely affected bone mineral density among 
diabe�c pa�ents; however, as a chronic disease, the pa�ents may be non-adherent to me�ormin. 
Few researchers have discussed the flexibility of the adherence issue. This study aims to examine 
whether strict adherence to concurrent u�liza�on of me�ormin has a lower fracture risk among 
type 2 diabetes mellitus (T2DM) pa�ents.

A retrospec�ve cohort study design u�lizing data from the Na�onal Health Insurance Database 
(NHIRD) from 2014 to 2020. The study popula�on includes T2DM pa�ents aged 50 or above who 
concurrently maintained the use of MET and second-line oral diabetes drugs and had no previous 
history of fractures. A medica�on possession ra�o (MPR) exceeding 40% within a one-year period 
was defined as “MET adherence,” while completely discon�nued individuals were categorized as 
"MET non-adherence.” A 90-day and 45-day gap scenarios were set to examine adherence 
flexibility. Diagnosis codes from outpa�ent and inpa�ent se�ngs were used to iden�fy fracture 
occurrence. A propensity score matching (PSM) technique was used to balance covariates and 
minimize poten�al biases. A Cox propor�onal hazard model was applied to calculate the hazard 
ra�o between the two groups in two scenarios, evalua�ng the impact of strict adherence to MET 
on fracture risk. This study protocol was approved by the Ins�tu�onal Review Board (IRB) of 
Taipei Hospital, Ministry of Health and Welfare (TH-IRB-0023-0016).

A total of 38,011 and 30,983 pa�ents were presented in a 90-day gap and a 45-day gap scenario, 
respec�vely. In both scenarios, approximately 55% of pa�ents are male, and 67% are aged 50-64. 
The adjusted subdistribu�on hazard ra�o (aSHR) of all fractures was 0.76 under the 90-day gap 
scenario; however, under the 45-day scenario, the aforemen�oned aSHR was 0.82. (both p<.0001)

According to our result, it may have some 
flexibility in the adherence criteria. Adhering 
strictly to concurrent me�ormin use is 
associated with a decreased risk of fractures 
in pa�ents with T2DM.

Comparison of the characteris�cs of MET persistence and non-persistence among T2DM pa�ents on second-line 
OAD therapy

Table 1 

A�er PSM
Persistence

N
38,011
21,009

Samle Size
Male
Age, y

Mean (SD)
50-64
65-74

75+

Mean (SD)
0
1
2

3+

N
38,011
21,009

SMD

<0.001

(%)

(55.3)

(%)

(55.3)

61.82
25,251
9,860
2,900

1.41
20,414
6,905
3,825
6,867

(2.18)
(53.7)
(18.2)
(10.1)
(18.1)

(2.12)
(50.6)
(19.8)
(11.6)
(17.9)

0.006
0.062
0.043
0.049
0.003

1.42
19,243
7,544
4,404
6,820

(7.84)
(66.4)
(25.9)
(7.6)

61.83
25,286
9,817
2,908

(7.85)
(66.5)
(25.8)
( 7.7)

<0.001
0.002
0.003
0.001

Non-persistence

aDSCI (adapted diabetes complica�ons severity index)

The hazard risk of fracture outcomes in MET persistent T2DM pa�ents on second-line OAD therapyFigure 2

Fracture Type
Incidence

(per 1,0000 person-years, 95% CI)
aSHR
(95% CI)

All

Hip
Vertebral

0.4 0.6 0.8 1.0 1.2

Hip, vertebral, radius

aSHR
(95% CI)

Radius

6.10 (5.54-6.71)

0.46 (0.32-0.65)
1.78 (1.49-2.12)

4.50 (4.02-5.02)

2.38 (2.03-2.76)

0.76 (0.69-0.83)

0.64 (0.46-0.90)
0.80 (0.67-0.95)

0.78 (0.70-0.88)

0.84 (0.72-0.97)

Favors
persistence

Favors
non-persistence

695,921 DM pa�ents first received second-line OAD (MET combined with the others) between 2014 and 2020

443,315 Excluded

130,189 MET persistence

118 Excluded
Died on the index date

60,010 MET persistence 66,994 MET non-persistence
1:1 propensity score matching

38,011 MET non-persistence38,011 MET persistence

122,420 MET non-persistencerandomly assigned the date of MET discon�nua�on
(referred to as the index date herea�er)

1. Diagnosed with all fractures (n=37,972) or received AOM (n=1,623) or
insulin con�nuously ≥3 months (n=6,919) before the index date

2. Received irregular OAD prescrip�on during the follow-up period (n=29,209)
3. MPR <40% of OAD within a year a�er the index date (n=39,363)
4. Died (n=2,406) or occurred MOF (n=1,311) within a year of follow-up

252,606 T2DM pa�ents on second-line OAD therapy

1. Aged <50 years old (n=166,255) or missing sex informa�on (n=439)
2. Diagnosed with T1DM (n=472), MBD (n=1,214), pregnancy (n=31), CKD (n=51,954), and HIV (n=257) during the study period
3. Received irregular MET prescrip�on during the follow-ups (n=222,693)

118,803 Excluded


