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Supplementary Table 1. Search strategy in Medline through PubMed

1. “Diet, Carbohydrate-Restricted” [Mesh] 
2. (Diet [TIAB] OR diets [TIAB] OR dietary [TIAB]) AND ((carbohydrate [TIAB] OR Carbohydrates [TIAB]) AND (Restricted [TIAB] OR Low [TIAB] OR restriction [TIAB] OR restrictive 

[TIAB] OR Reducing [TIAB] OR Reduction [TIAB] OR Modification [TIAB] OR Modifications [TIAB])) 
3. (Diet [TIAB] OR Diets [TIAB]) AND Ketogenic [TIAB]
4. (Intermittent [TIAB] OR “time restricted” [TIAB] OR Alternate [TIAB] OR periodic [TIAB] OR ramadan [TIAB]) AND (Fasting [TIAB] OR energy [TIAB] OR feeding [TIAB] OR diet 

[TIAB] OR diets [TIAB] OR meal [TIAB] OR eating [TIAB] OR caloric [TIAB] OR calorie [TIAB])
5. “meal skipping” [TIAB] OR “meal frequency” [TIAB]
6. 1–5/OR
7. 6 AND (groups [tiab] OR trial [TIAB] OR randomly [TIAB] OR placebo [TIAB] OR randomized [TIAB] OR “controlled clinical trial” [PT] OR “randomized controlled trial” [PT]) NOT 

(animals [MH] NOT (humans [MH] AND animals [MH])) 
8. 7 AND Filters applied: from 2000/1/1 – 2021/6/8 
9. 8 NOT “review” [Publication Type] OR “review literature as topic” [MeSH Terms] 

10. 9 NOT (meta-analysis [Filter] OR systematic review [Filter])

Supplementary Table 2. The framework of PICO in developing the focused question

PICO Description of detail

Population (P) • Obese or overweight adults (BMI ≥ 23 kg/m2) or
• Patients with T2DM or
• Patients with hypertension

Intervention (I) • PICO1: carbohydrate-restricted diets: moderately-low, low, very-low carbohydrate diet or
• PICO2: intermittent fasting: time-restriction eating, alternate-day fasting, intermittent energy restriction

Comparator (C) Isocaloric diets: standard, calorie-restricted, low-fat, Mediterranean, DASH diets, etc.
Outcome (O) Body weight, BMI, WC, fat mass, fat-free mass, blood pressure, lipid profile (TC, LDL-C, HDL-C, TG), HbA1c, fasting plasma glucose, fasting plasma insulin, 

HOMA-IR, CRP, adiponectin, FMD, adverse effects, etc.
Study design (S) Randomized controlled clinical trials that conducted more than 8 weeks
Target • Obese or overweight adults or 

• Patients with T2DM or
• Patients with hypertension 
• Healthcare professionals who manage patients with obesity, T2DM, or hypertension

PICO, population, intervention, comparator, outcome; BMI, body mass index; T2DM, type 2 diabetes mellitus; DASH, dietary approaches to stop hypertension; WC, waist circumfer-
ence; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; HbA1c, glycosylated hemoglobin; HOMA-IR, ho-
meostatic model assessment for insulin resistance; CRP, C-reactive protein; FMD, flow-mediated dilation.
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Supplementary Table 11. Quality of the evidence assessment for included studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension: 
mLCD 

Quality assessment No. of patients Effect
QualityNo. of  

studies Design Risk of bias Inconsistency Indirectness Imprecision Other 
considerations mLCD Control Relative 

(95% CI) Absolute

SBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 3.25 lower 

(7.28 lower–0.77 higher)
Very low

DBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 1.80 lower 

(4.56 lower–0.96 higher)
Very low

LDL-C (follow-up 8–24 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 0.00 higher 

(9.55 lower–9.55 higher)
Very low

TG (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 35.58 lower 

(52.84–18.33 lower)
Very low

BW (kg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 97 98 - MD, 1.81 lower 

(3.93 lower–0.30 higher)
Very low

HDL-C (follow-up 36–52 wk; better indicated by higher values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 1.60 higher 

(1.13 lower–4.33 higher)
Very low

FMD (follow-up 36–52 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 46 47 - MD, 0.30 higher 

(0.58 lower–1.18 higher)
Very low

mLCD, moderately-low or low carbohydrate diet; CI, confidence interval; SBP, systolic blood pressure; MD, mean difference; DBP, diastolic blood pressure; LDL-C, low-density lipopro-
tein cholesterol; TG, triglyceride; BW, body weight; HDL-C, high-density lipoprotein cholesterol; FMD, flow-mediated dilation.
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Supplementary Table 12. Quality of the evidence assessment for included studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension: 
VLCD 

Quality assessment No. of patients Effect
QualityNo. of  

studies Design Risk of bias Inconsistency Indirectness Imprecision Other 
considerations VLCD Control Relative 

(95% CI) Absolute

SBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 1.34 lower 

(5.20 lower–2.51 higher)
Very low

DBP (mmHg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 2.01 higher 

(0.61 lower–4.63 higher)
Very low 

LDL-C (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 8.91 higher 

(9.27 lower–27.08 higher)
Very low

TG (follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 10.17 lower 

(43.00 lower–22.67 higher)
Very low

BW (kg, follow-up 8–24 wk; better indicated by lower values)
   2 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None 115 117 - MD, 1.16 lower 

(2.65 lower–0.34 higher)
Very low

HDL-C (follow-up 8–24 wk; better indicated by higher values)
   2 Randomized 

trials
Serious Serious Serious Serious None 115 117 - MD, 1.85 higher 

(5.98 lower–9.69 higher)
Very low

FMD (follow-up 36–52 wk; better indicated by lower values)
   1 Randomized 

trials
Serious No serious 

inconsistency
Serious Serious None   26   23 - MD, 180 lower 

(3.48–0.12 lower)
Very low

VLCD, very-low carbohydrate diet; CI, confidence interval; SBP, systolic blood pressure; MD, mean difference; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein cholester-
ol; TG, triglyceride; BW, body weight; HDL-C, high-density lipoprotein cholesterol; FMD, flow-mediated dilation.
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Supplementary Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) study flow for literature selection and exclusion process. PICO, 
population, intervention, comparator, outcome.

Records identified through database searching
4,979 Medline, 5,521 Embase, 7,272 Cochrane, 379 KoreaMed 

18,151 Total 

12,820 Records after duplicates removed

Number of studies by reason for exclusion
   80 Inadequate population
   99 Inadequate intervention
   46 No intended outcomes
 122 Inappropriate research design
 206 Inappropriate study period (8 weeks or less)
   52 Abstracts or posters
     5 Not English or Korean
     2 Duplicated articles

12,820 Records screened

654 Full-text articles assessed 
for eligibility

PICO1: carbohydrate-restricted diets

66 Studies included in quantitative synthesis 
(meta-analysis)

PICO2: intermittent fasting

10 Studies included in quantitative synthesis 
(meta-analysis)

12,166 Records excluded

577 Full-text articles 
excluded, with reasons
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Supplementary Figure 2. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with overweight/obesity.
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Supplementary Figure 3. Effects of carbohydrate-restricted diet on body mass index (BMI) in adults with overweight/obesity. (A) Moderately-low or low carbohydrate 
diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

B

A
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Supplementary Figure 4. Effects of carbohydrate-restricted diets on waist circumference (WC) in adults with overweight/obesity. (A) Moderately-low or low carbohy-
drate diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

A

B
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A

B

Supplementary Figure 5. Effects of carbohydrate-restricted diets on fat mass in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet (mLCD). (B) 
Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 6. Effects of carbohydrate-restricted diets on body fat percentage in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.

A

B



Choi JH, et al.  Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

A

Supplementary Figure 7. Effects of carbohydrate-restricted diets on serum lipid profile in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD) on triglycerides (TG). (Continued to the next page)
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B

C

Supplementary Figure 7. (Continued) (B) Very-low carbohydrate diet (VLCD) on TG. (C) mLCD on high-density lipoprotein cholesterol (HDL-C). 
(Continued to the next page)
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D

E

Supplementary Figure 7. (Continued) (D) VLCD on HDL-C. (E) mLCD on low-density lipoprotein cholesterol (LDL-C). (Continued to the next page)
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F

Supplementary Figure 7. (Continued) (F) VLCD on LDL-C. WMD, weighted mean difference; CI, confidence interval.
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A

Supplementary Figure 8. Effects of carbohydrate-restricted diets on blood pressure in adults with overweight/obesity. (A) Moderately-low or low carbohydrate diet 
(mLCD) on systolic blood pressure (SBP). (Continued to the next page)
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Supplementary Figure 8. (Continued) (B) mLCD on diastolic blood pressure (DBP). (Continued to the next page)

B
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Supplementary Figure 8. (Continued) (C) Very-low carbohydrate diet (VLCD) on SBP. (D) VLCD on DBP. WMD, weighted mean difference; CI, confidence interval.

C

D
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A

B

Supplementary Figure 9. Effects of carbohydrate-restricted diets on fasting glucose, glycosylated hemoglobin (HbA1c), and fasting insulin levels in adults with over-
weight/obesity. (A) Moderately-low or low carbohydrate diet (mLCD) on fasting blood glucose. (B) Very-low carbohydrate diet (VLCD) on fasting blood glucose.

(Continued to the next page)
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C

D

Supplementary Figure 9. (Continued) (C) mLCD on HbA1c. (D) VLCD on HbA1c level. (Continued to the next page)
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E

F

Supplementary Figure 9. (Continued) (E) mLCD on fasting insulin. (F) VLCD on fasting insulin. WMD, weighted mean difference; CI, confidence interval.
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A

B

Supplementary Figure 10. Effects of carbohydrate-restricted diets on serum adiponectin and C-reactive protein (CRP) levels in adults with overweight/obesity. 
(A) Moderately-low or low carbohydrate diet (mLCD) on adiponectin. (B) Very-low carbohydrate diet (VLCD) on adiponectin. (Continued to the next page)
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C

D

Supplementary Figure 10. (Continued) (C) mLCD on C-reactive protein (CRP). (D) VLCD on CRP.
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A

B

Supplementary Figure 11. Effects of carbohydrate-restricted diets on fat free mass in adults with overweight/obesity. (A) Moderately-low or low carbohydrate 
diet (mLCD). (B) Very-low carbohydrate diet (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 12. Adverse events reported regarding carbohydrate-restricted diets in adults with overweight/obesity. (A) Nausea. (B) Vomiting.

A

B

(Continued to the next page)
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Supplementary Figure 12. (Continued) (C) Headache. (D) Constipation. M-H, Mantel-Haenszel; CI, confidence interval.

C

D
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Supplementary Figure 13. Risk of bias assessment in studies evaluating the effects of intermittent fasting in adults with overweight/obesity.



Choi JH, et al.  Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Supplementary Figure 14. Effects of intermittent fasting on (A) body weight (BW), (B) body mass index (BMI), (C) waist circumference (WC).
(Continued to the next page)
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Supplementary Figure 14. (Continued) (D) fat free mass, (E) fat mass, and (F) fat mass percentage in adults with overweight/obesity. WMD, weighted mean 
difference; CI, confidence interval.
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E

F
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A

B

C

Supplementary Figure 15. Effect of Intermittent fasting on (A) triglyceride (TG; mg/dL), (B) high-density lipoprotein cholesterol (HDL-C; mg/dL), (C) low-density 
lipoprotein cholesterol (LDL-C; mg/dL). (Continued to the next page)
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D

E

F

Supplementary Figure 15. (Continued) (D) glycosylated hemoglobin (HbA1c; %), (E) fasting glucose (mg/dL), (F) fasting insulin (μU/mL).
(Continued to the next page)
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G

H

I

Supplementary Figure 15. (Continued) (G) homeostatic model assessment for insulin resistance (HOMA-IR), (H) systolic blood pressure (SBP; mmHg), and (I) dia-
stolic blood pressure (DBP; mmHg) in adults with overweight/obesity. ES, effect size; CI, confidence interval; WMD, weighted mean difference.
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Supplementary Figure 16. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with diabetes.
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Supplementary Figure 17. Effects of carbohydrate-restricted diets on glycosylated hemoglobin (HbA1c) in adults with diabetes in East-Asian countries (China, 
Japan, Taiwan). mLCD, moderately-low or low carbohydrate diet; WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 18. Effects of carbohydrate-restricted diets on body weight (BW) in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 19. Effect of carbohydrate-restricted diets on blood pressure in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (Continued to the next page)
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Supplementary Figure 19. (Continued) (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 20. Effects of carbohydrate-restricted diets on lipid profiles in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD) on triglyceride (TG). (B) mLCD on high-density lipoprotein cholesterol (HDL-C). (C) mLCD on low-density lipoprotein cholesterol (LDL-C). 

(Continued to the next page)
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Supplementary Figure 20. (Continued) (D) Very-low carbohydrate diets (VLCD) on TG. (E) VLCD on HDL-C. (F) VLCD on LDL-C. WMD, weighted mean difference; 
CI, confidence interval.

D

E

F



Choi JH, et al.  Low Carbohydrate Diets and Intermittent Fasting

J Obes Metab Syndr 2022;31:100-122https://www.jomes.org

Supplementary Figure 21. Effects of carbohydrate-restricted diets on fasting glucose in adults with diabetes. (A) Moderately-low or low carbohydrate diets 
(mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 22. Effects of carbohydrate-restricted diets on insulin resistance (HOMA-IR) in adults with diabetes. (A) Moderately-low or low carbohy-
drate diets (mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 23. Risk of bias assessment in studies evaluating the effects of carbohydrate-restricted diets in adults with hypertension.
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Supplementary Figure 24. Effects of carbohydrate-restricted diets on body weight (BW) in adults with hypertension. (A) Moderately-low or low carbohydrate 
diets (mLCD). (B) Very-low carbohydrate diets (VLCD). WMD, weighted mean difference; CI, confidence interval.
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Supplementary Figure 25. Effects of carbohydrate-restricted diets on lipid profile in adults with hypertension. (A) Moderately-low or low carbohydrate diets 
(mLCD) on triglyceride (TG). (B) mLCD on high-density lipoprotein cholesterol (HDL-C). (C) mLCD on low-density lipoprotein cholesterol (LDL-C). 

(Continued to the next page)
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Supplementary Figure 25. (Continued) (D) Very-low carbohydrate diets (VLCD) on TG. (E) VLCD on HDL-C. (F) VLCD on LDL-C. WMD, weighted mean difference; 
CI, confidence interval.
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