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Factors Associated with Weight Gain and Its Prevention

Strategies
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Weight gain is defined as the increase in body weight, increasing the prevalence of
obesity, and results in metabolic diseases. Weight gain was reportedly caused by the
interaction between the obesogenic environmental factors and individual metabolic
factors. Sociodemographic and environmental factors (demographic factors, lifestyle/
behavioral factors, food/nutritional factors, socioeconomic factors), drug-related sec—
ondary causes (some of the corticosteroids, antihyperglycemics, antihypertensives,
antidepressants, etc.), and metabolic factors (aging and hormonal changes, meno—
pause and decreased sex hormones, decreased adipocyte degradation, decreased
fibroblast growth factor 21, central sympathetic nervous system hyperactivity, de—
creased sympathetic-adrenomedullary system activity) are significant factors related
to weight gain. It is crucial to prevent weight gain and maintain an ideal weight, but
studies on the risk factors of weight gain are insufficient. Therefore, this study evalu-
ated the factors associated with weight gain to find strategies for preventing unnec—

essary weight gain.
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Related Factors and Prevention of Weight Gain

(1) Corticosteroid

7|2t corticosteroid?] AFEE RLlst ME 78 L27|X| X

0h° 301 Ol4Ql A7IZH AR HET HIE E715 REE 4 Qlth

Prednisone, prednisolone, cortisone2 371 04 ALE5IH 2
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Semaglutide SC
Semaglutide PO
Exenatide
Liraglutide
Empagliflozin
Canagliflozin
Dapagliflozin
Ertugliflozin
Lixisenatide
Exenatide ER
Dulaglutide
Metformin
a-glucosidase inhibitors
DPP-4 inhibitors
Meglitinides
Basal insulin
Prandial insulin
Sulphonylureas
Basal-bolus insulin
Premixed insulin
Pioglitazone
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blocker & clonidine0| M&& S7tAIZ £ U=, clonidineg 14,

2 285t 5 2124 0.5 kg, 1.4 kg2l MZ0| Z7F5IFCHTable 1%).%

00
_O'E

=ME 582 H+=S HE 248 21 amitriptylines 4—12
o

f
2% Ol =838t B2 I thH| 22} 1.52 kg, 2.24 kg°| MIS

0 o 44 4o

K| 2UKX2E4=770E, 8/ME Ol SIS I Ret MS S7HE
HSCt. ParoxetineS 4—12%F 22512 Ijf £/9f= ChH| -0.28 kg
O HiE Hat AUUCLE 12 0 B¢t Z01= = thH| H|

0| 2.73 kg 75t CH(Table 2°7).

o

3) CHAR 291
(1) cafet S220| Ha}
=

EHOZ LOI0A 2= 20| gaok=t, 0[= Qlet 253t

o
0| B7f5iH, 4220 Y2 =
2z

= Lo K9 2 0I5t 5229

WMD (95% CI)

-3.80 (-4.46 to -3.14)
-2.41(-3.13 to -1.69)
-2.37 (-2.87 to -1.87)
-2.37 (-2.75to -1.98)
-1.92 (-2.41 to -1.43)
-1.83 (-2.42 to -1.23)
-1.82 (-2.23 to -1.41)
-1.80 (-2.57 to -1.02)
-1.04 (-1.56 to -0.52)
-1.03 (-1.68 to -0.38)
-0.80 (-1.41 to -0.19)
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-0.39 (-0.81 to 0.03)
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Fig. 1. Network meta-analysis results for
change in body weight (kg) compared with

0.26 (0.05 to 0.47) :

1.72 (0.97 to 2.47) placebo. Effect sizes are presented as
2.24 (1.80 to 2.68) weighted mean differences (WMDs) with 95%
2.27 (1.55 to 2.98) confidence intervals (Cls). Colours indicate
2.36 (2.04 to 2.67) the confidence in the effect estimates accord-
2.59 (1.58 to 3.60) ing to the CINeMA (Confidence In Network
2.91 (2.26 t0 3.57) Meta-Analysis) framework: green = high, blue
2.97 (2.64 t0 3.31) = moderate, orange = low. DPP-4, dipeptidyl

peptidase-4; ER, extended release; PO, per
os; SC, subcutaneous.
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Table 1. Weight changes associated with antihypertensive drugs

Antihypertensives Vg;f:lt Antihypertensives V;?ECT
Beta-blokers Alpha-blockers
Acebutolol Neutral Clonidine +
Atenolol ++ Prazosin Neutral
Metoprolol + ACE inhibitors
Propranolol + Enalapril --
Timolol - Lisinopril -
CCBs Ramipril -
Amlodipine Neutral ARBs
Diltiazem + Valsartan +
Diuretics Losartan --
Chlorthalidone - Telmisartan -
Furosemide -- Irbesartan Neutral
Hydrochlorothiazide - Olmesartan Neutral
Indapamide -

Neutral = £ 1 kg, Additional + or —refers to 23 kg weight change.
CCBs, calcium channel blockers; ACE inhibitors, angiotensin-converting
enzyme inhibitors; ARBs, angiotensin Il receptor blockers.
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Table 2. Effect of each antidepressant on weight change during acute and medium- and long-term treatment

Weight change during acute treatment

(4-12 weeks)

Weight change during medium- and long-term treatment
(23 months)

Drug

Cases (n) Controls (n)  Mean difference, kg [95% Cl] Cases (n) Controls (n)  Mean difference, kg [95% Cl]
Amitriptyline 710 697 1.52 [1.08 to 1.95] 170 141 2.24[1.82 to 2.66]
Nortriptyline 80 78 2.00[0.74 t0 3.25] 100 100 1.24[-0.51 t0 2.99]
Clomipramine 148 148 1.00 [-0.44 t0 2.43]
Desipramine 110 110 0.82 [-0.77 t0 2.42]
Mirtazapine 1,173 1,173 1.74 [1.28 t0 2.20] 559 542 2.59[-0.23 t0 5.41]
Imipramine 751 619 -0.20 [-0.77 t0 0.38] 368 368 -0.04 [-1.36 t0 1.28]
Citalopram 368 362 -0.64 [-0.89 to -0.38] 286 286 1.69 [-0.97 to 4.34]
Escitalopram 310 305 -0.33 [-0.58 to -0.07] 944 944 0.65 [-0.16 to 1.45]
Fluoxetine 2,219 2,260 -0.94 [-1.24 to -0.65] 616 418 -0.31 [-1.04 t0 0.43]
Fluvoxamine 165 194 -0.02 [-0.49 to 0.45]
Paroxetine 631 643 -0.28 [-0.46 to -0.09] 399 387 2.7310.78 to 4.68]
Sertraline 885 895 -0.87 [-1.04 to -0.70] 239 239 -0.12 [-1.65 to 1.42]
Venlafaxine 1,326 1,326 -0.50 [-0.74 to -0.27]
Duloxetine 2,652 1,973 -0.55 [-0.77 to -0.33] 1,471 1,304 0.71[-0.23 t0 1.65]
Bupropion 2,129 1,553 -1.13[-1.41 t0 -0.84] 637 637 -1.87[-2.37 to -1.37]
Trazodone 155 155 -0.20 [-0.94 to 0.54]
Moclobemide 348 351 -0.21[-0.30 to -0.13]

Cl, confidence interval.
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(1) Corticosteroid

Corticosteroiddf| Chet MES &7t = ARFOIC X107t QUCE
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(2) = X2 H|

American Diabetes Association?| 20233 X2 X|E&S &1
2o, ME dAE Lo7|= G XZHZ glucagon-like pep-
tide=1 (GLP-1) =84 Z&X, sodium-glucose cotransporter
2 (SGLT2) YA, metforminO] QUCH* 28 SIXIE CHAIC
2 24% Ol =22 =8 A U A7LS9| HEr &4 At
semaglutide TOIFALKIQE ATH| =Z0IM |9 ThH| 242+ -3.8
kg, —2.41 kg9l & =27t AALT, 0[2]2] GLP-1 =X S|
% exenatide, liraglutide, lixisenatide, dulaglutide £H=2 22
o CHH| k2 -2.37 kg, -2.37 kg, -1.04 kg, -0.80 kg TtE MZ0|
HSFoIRILt. SGLT2 XA & empagliflozin, canagliflozin, dapa-
gliflozin, ertugliflozin £HZE2 AT EHHI 242t -1.92 kg, -1.83
kg, —1.82 kg, =1.80 kg2l ME Hap/t HMSIRUCH, metformin =
2712 9ok [iH| -0.62 kg2| MIF HaIZ 2 UCH(Figure 1°).

() YA

Ol'=H| & hydrochlorothiazidee= Hd 0.4—2.7 kg2l M= &S
HHOM,”° chlorthalidone, indapamide, furosemide= XZE0 8

oI5t HE0| eAHALE T OF 4 kgTHK| MBS ZYES 7HHS 4 Ut
Angiotensin-converting enzyme (ACE) XIX| & enalaprildt per-
indopril2 MEg o 3 kg/tX| Z& Al 4= U2, angiotensin I
receptor blocker (ARB) % telmisartani} losartan2 22} Z|Cf 2 kg,
4 kg9l M= 2 7t UL Calcium channel blocker (CCB)

% amlodipine2 HMZ0l F&0| 742 gl 2FS0|CKTable 1%).”

(4) &2H

4% Ol LR2HE S8t O 52 HEL 245t 20t 4—12F
Z} selective serotonin reuptake inhibitor (SSRI) & citalopram,
fluoxetine, sertralineg S&%t A2} serotonin—norepinephrine

reuptake inhibitor (SNRI) & venlafaxine, duloxetineg 283t 4
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