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TITLE (PROVISIONAL) Physical activity and risk of fatty liver in people with different levels 
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AUTHORS Tsunoda, Kenji; Kai, Yuko; Uchida, Ken; Kuchiki, Tsutomu; 
Nagamatsu, Toshiya 

 

VERSION 1 - REVIEW 

REVIEWER Mattias Ekstedt 
Gastroenterology and Hepatology, Department of Clinical and 
Experimental Medicine, Linköping University, Linköping, Sweden 

REVIEW RETURNED 18-Jun-2014 

 

GENERAL COMMENTS In this manuscript by Tsunoda et al. a prospective study of 10,146 
individuals participating in health check-ups at the Meiji Yasuda 
Shinjuku Medical Center is presented. The main goal was to 
investigate the influence of physical activity on development of fatty 
liver. The main strength of the study is the large number of 
participants undergoing ultrasonography. I have some comments on 
the manuscript:  
 
The Result section must be restructured since it is very hard to read 
and understand. The first sentence relates to data on GGT which 
does not make sence. Table 1a-b-c is basically the same table. Re-
structure the information so that it is easier to grasp. Is it possible to 
construct a composite score of the physical activity data? Is it the 
frequency of physical acitivty or the intensity that matters the most 
for the development of fatty liver?  
 
Please clarify the relative importance of the diferent signs defining 
fatty liver during ultrasonography (hepatorenal echo contrast, liver 
brightness, deep attenuation, and vascular blurring). Was the 
ultrasonographer blinded to clinical information. Was any validation 
performed in the present study to measure agreement between 
observers?  
 
The same cut-of for alchol consumption consumption was used in 
both men and women. Please add a section in discussion on this 
matter. Have you analyzed the data with regard to differences 
between men and women?  
 
Since this is a prospevtive study there must have been changes in 
drinking pattern as well as changes in weight. Have you adjusted for 
these changes?  
 
Please provide data on drinking pattern in the 3832 patients having 
fatty liver at baseline. Did any of these individuals loose their fatty 
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liver? The amnuscript would be even stronger if the data was 
analysed both for the development as well as disapperance of fatty 
liver related to alcohol consumption and physical activity.  
 
It is suprising that not more of the heavy drinkers developed fatty 
liver. Please discus this in the discussion. Could this partly be 
explained by change in drinking pattern?  
 
In all Tables please add the percentage together with the number of 
patients.  

 

REVIEWER Masahide Hamaguchi 
Department of Endocrinology and Metabolism, Kyoto Prefectural 
University of Medicine, Graduate School of Medical Science 

REVIEW RETURNED 19-Jun-2014 

 

GENERAL COMMENTS I will re-review this paper, if authors separated the subjects 
according to alcohol consumption into 4 grades, and evaluate 
physical activities by METs x hours per week. In addition to that, 
authors should provide the information for the following ups or they 
should re-designed it as historical cohort study.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1 

Reviewer Name   Mattias Ekstedt 

Institution and Country Gastroenterology and Hepatology, Department of Clinical and Experimental 

Medicine, Linköping University, Linköping, Sweden 

 

General comment : 

In this manuscript by Tsunoda et al. a prospective study of 10,146 individuals participating in health 

check-ups at the Meiji Yasuda Shinjuku Medical Center is presented. The main goal was to 

investigate the influence of physical activity on development of fatty liver. The main strength of the 

study is the large number of participants undergoing ultrasonography. I have some comments on the 

manuscript: 

 

Our response: 

Thank you for interest and the worthy comments. We responded to the reviewer’s comment as 

possible. As the reviewer know, our main goal is to investigate the influence of physical activity on 

development of fatty liver and we have some limits to mention the alcohol influence in this 

epidemiological study. We hope our study links to future studies. 

 

Comment 1: 
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The Result section must be restructured since it is very hard to read and understand. The first 

sentence relates to data on GGT which does not make sense. Table 1a-b-c is basically the same 

table. Re-structure the information so that it is easier to grasp. Is it possible to construct a composite 

score of the physical activity data? Is it the frequency of physical activity or the intensity that matters 

the most for the development of fatty liver? 

 

Our response: 

We deleted the sentence on GGT and simply summarized our sample (page 9). Additionally, we 

presented frequency of total physical activity instead of the Table 1a-b-c. For the Table 1a-b-c, we 

moved to supplemental Tables but not erasure because baseline information on each exposure is 

important in epidemiological study. 

 

Comment 2: 

Please clarify the relative importance of the different signs defining fatty liver during ultrasonography 

(hepatorenal echo contrast, liver brightness, deep attenuation, and vascular blurring). Was the 

ultrasonographer blinded to clinical information. Was any validation performed in the present study to 

measure agreement between observers? 

 

Our response: 

We added an explanation of signs of fatty liver in ultrasonography (page 5–6). To enhance accuracy 

of diagnosis, the diagnosis of fatty liver was conducted by three steps (page 6). In our medical center, 

medical staffs can access patients’ medical cards as necessary because patients frequently have a 

disease required watchful waiting which must be re-examined for their health; the blind of clinical 

information may be not realistic in medical check-ups. For the potential incorrect diagnoses by 

ultrasonography, we already mentioned in limitation (page 12). 

 

Comment 3: 

The same cut-off for alcohol consumption was used in both men and women. Please add a section in 

discussion on this matter. Have you analyzed the data with regard to differences between men and 

women? 

 

Our response: 

As reviewer’s comments, drinking pattern and receiving alcohol damage may be different by gender. 

However, when divided men and women, similar trends were observed in both men and women 

(Table A). Thus, our current method would be acceptable; to keep adequate sample size it is needed 

to integrate data of men and women. We added an explanation in the limitation paragraph (page 13).  
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Table A. Hazard ratios of incident fatty liver by frequency of physical activity in men and women 

 

 

Comment 4: 

Since this is a prospective study there must have been changes in drinking pattern as well as 

changes in weight. Have you adjusted for these changes? 

 

Our response: 

This study could not consider the changes in drinking patterns and physical activity that is weakness 

of the study. However, since traditional method of prospective study focuses exposure at baseline 

and future incident outcome (example studies relate to alcohol: Shimazu et al., Int J Cancer, 2012; 

PMID 21702041; Okubo et al., Hypertension, 2014, PMID 24126168), our analysis would be 

acceptable. For this limitation, we added an explanation into the limitation paragraph (page 13). 

 

Comment 5: 

<1x

Men (n=3080)

Low-intensity physical activity 1.00 0.97 (0.75 – 1.25) 1.05 (0.80 – 1.39) 0.81 (0.66 – 0.99)

Moderate-intensity physical activity 1.00 0.71 (0.50 – 0.99) 0.71 (0.47 – 1.06) 0.62 (0.39 – 0.98)

Vigorous-intensity physical activity 1.00 0.79 (0.54 – 1.14) 0.57 (0.35 – 0.93) 0.52 (0.33 – 0.82)

Women (n=4723)

Low-intensity physical activity 1.00 0.82 (0.58 – 1.17) 0.79 (0.53 – 1.16) 0.86 (0.68 – 1.08)

Moderate-intensity physical activity 1.00 1.35 (0.93 – 1.95) 0.75 (0.45 – 1.24) 0.50 (0.27 – 0.91)

Vigorous-intensity physical activity 1.00 0.96 (0.59 – 1.54) 0.58 (0.29 – 1.18) 0.61 (0.33 – 1.16)

Men (n=1864)

Low-intensity physical activity 1.00 0.98 (0.71 – 1.36) 1.04 (0.72 – 1.50) 1.16 (0.90 – 1.50)

Moderate-intensity physical activity 1.00 0.86 (0.59 – 1.25) 1.16 (0.77 – 1.75) 1.09 (0.68 – 1.76)

Vigorous-intensity physical activity 1.00 0.86 (0.55 – 1.35) 1.46 (0.93 – 2.29) 0.81 (0.49 – 1.33)

Women (n=479)

Low-intensity physical activity 1.00 0.72 (0.19 – 2.64) 1.33 (0.64 – 2.76)

Moderate-intensity physical activity 1.00 0.99 (0.19 – 5.09) 1.64 (0.36 – 7.50)

Vigorous-intensity physical activity 1.00 1.04 (0.21 – 5.23) 0.92 (0.11 – 7.60)

Bold numbers indicate P<0.05.

Hazard ratios were adjusted for age, alcohol consumption (never or moderate for never-moderate alcohol drinkers, and heavy or

very heavy for heavy alcohol drinkers), body mass index, smoking, family history of liver disease, alanine aminotransferase,

aspartate aminotransferase, gamma glutamyltransferase, hypertension, diabetes, dyslipidemia, and meat and vegetable intakes.

The three levels of physical activity were entered simultaneously in the model to adjust for their effects on each other as

covariates.

Frequency of engaging in physical activity (times/week)

Hazard ratio (95% CI)

1x 2x ≥3x

Could not calculate

Could not calculate

Could not calculate

Heavy alcohol drinkers

Never-moderate alcohol drinkers
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Please provide data on drinking pattern in the 3832 patients having fatty liver at baseline. Did any of 

these individuals loose their fatty liver? The manuscript would be even stronger if the data was 

analyzed both for the development as well as disappearance of fatty liver related to alcohol 

consumption and physical activity. 

 

Our response: 

We indicated the baseline prevalence rate in never-moderate and heavy alcohol drinkers in 

explanation of Figure 1. Additionally, we presented detail drinking pattern of patients with fatty liver at 

baseline for the reviewer (Table B). As the reviewer’s suggestion, targeting the improvement of fatty 

liver by physical activity in each alcohol level is exactly important;  this will be examined in our future 

study but not include current article. Thanks for the worthy suggestion. 

 

Table B. Baseline prevalence of fatty liver by alcohol levels 

 

 

Comment 6: 

It is surprising that not more of the heavy drinkers developed fatty liver. Please discuss this in the 

discussion. Could this partly be explained by change in drinking pattern? 

 

Our response: 

From recent studies (Yamada et. al., Dig Dis Sci, 2010, PMID 19156520; Moriya et. al., Aliment 

Pharmacol Ther, 2011, PMID 21118396) alcohol consumption may not be necessarily to risk of fatty 

liver, therefore our incident rate would be feasible rate. We added discussion for the association 

between alcohol consumption and fatty liver disease (page 12). Because, in baseline, prevalence rate 

of fatty liver in heavy drinkers wan not higher than in never-moderate drinkers similar to the 

prospective incident rate, the moderate incident rate in heavy drinkers could not be explained by the 

possibility of changing alcohol consumption only. As the reviewers’ concern, alcohol may cause 

damage to liver at physiological level (e.g., inflammation and fibrosis), but this cannot be examined by 

our study. Since ultrasonography can assess just fatty liver and cannot evaluate an internal liver 

damage, biopsy or inflammation and fibrosis markers are needed to obtain further information; this 

was mentioned in limitation (page 13). 

 

Comment 7: 

Alcohol consumption Number Yes (%) Number Yes (%) Number Yes (%)

 Never 2558 520 (20.3) 774 272 (35.1) 1784 248 (13.9)

 Low-moderate (<23.0 g) 11932 2307 (19.3) 5734 1755 (30.6) 6198 552 (8.9)

 Heavy (23.0–45.9 g) 3233 708 (21.9) 2555 656 (25.7) 678 52 (7.7)

 Very heavy (≥46.0 g) 1099 297 (27.0) 960 285 (29.7) 139 12 (8.6)

Never-moderate 14490 2827 (19.5) 6508 2027 (31.1) 7982 800 (10.0)

Heavy-very heavy 4332 1005 (23.2) 3515 941 (26.8) 817 64 (7.8)

Total 18822 3832 (20.4) 10023 2968 (29.6) 8799 864 (9.8)

Total Men Women
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In all Tables please add the percentage together with the number of patients. 

 

Our response: 

We added the number of patients in the Tables. 

 

Reviewer: 2 

Reviewer Name   Masahide Hamaguchi 

Institution and Country Department of Endocrinology and Metabolism, Kyoto Prefectural University of 

Medicine, Graduate School of Medical Science 

 

Comment : 

I will re-review this paper, if authors separated the subjects according to alcohol consumption into 4 

grades, and evaluate physical activities by METs x hours per week. In addition to that, authors should 

provide the information for the following ups or they should re-designed it as historical cohort study. 

 

Our response: 

Thank you for interest and the worthy comments. 

When separated 4 groups by alcohol consumption, similar trends with the current article were 

observed (Table C): there were the positive association between physical activity and lower risks of 

fatty liver in never and moderate drinkers and the almost no association between the pair in heavy 

and very heavy alcohol drinkers. However, when conducted the separate analysis, sample size 

typically decreased especially in never and very heavy drinkers, and hazard ratios and confidential 

intervals became unstable. Thus, we selected the current two groups (never-moderated and heavy 

drinkers). 

Since frequency of physical activity in our questionnaire only went as high as “>3x/wk”, calculating a 

total amount of physical activity is difficult: this limitation was mentioned in limitation paragraph (page 

13). 

For the study design, we added an explanation (page 8). Please see also under line parts in 

“Participants and data collection” ( page 5). 

Table C. Hazard ratios of incident fatty liver by frequency of physical activity in each alcohol level 
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VERSION 2 – REVIEW 

REVIEWER Mattias Ekstedt 
Department of Clinical and Experimental Medicine, Linköping 
University, Linköping, Sweden 

REVIEW RETURNED 09-Jul-2014 

 

GENERAL COMMENTS Thank you for the opportunity to re-Review this paper. I have read 
your comnments with great interest and look forward to see more 
data from this interesting cohort. I have no further comments. 

 

<1x

Never (n=1416)

Low-intensity physical activity 1.00 1.11 (0.71 – 1.73) 0.93 (0.52 – 1.65) 0.88 (0.62 – 1.24)

Moderate-intensity physical activity 1.00 1.55 (0.85 – 2.82) 0.40 (0.15 – 1.09) 0.26 (0.08 – 0.81)

Vigorous-intensity physical activity 1.00 1.00 (0.48 – 2.09) 0.43 (0.13 – 1.36) 1.13 (0.56 – 2.27)

Moderate (n=6387)

Low-intensity physical activity 1.00 0.88 (0.70 – 1.11) 0.95 (0.75 – 1.22) 0.80 (0.68 – 0.95)

Moderate-intensity physical activity 1.00 0.79 (0.60 – 1.05) 0.81 (0.58 – 1.13) 0.66 (0.45 – 0.97)

Vigorous-intensity physical activity 1.00 0.84 (0.61 – 1.15) 0.57 (0.37 – 0.88) 0.46 (0.30 – 0.72)

Heavy (n=1775)

Low-intensity physical activity 1.00 0.87 (0.61 – 1.23) 0.97 (0.64 – 1.47) 1.01 (0.76 – 1.33)

Moderate-intensity physical activity 1.00 0.71 (0.45 – 1.12) 1.00 (0.62 – 1.61) 1.14 (0.67 – 1.93)

Vigorous-intensity physical activity 1.00 0.94 (0.56 – 1.57) 1.39 (0.82 – 2.35) 0.86 (0.50 – 1.49)

Very heavy (n=568)

Low-intensity physical activity 1.00 1.56 (0.80 – 3.06) 0.82 (0.38 – 1.75) 1.98 (1.20 – 3.28)

Moderate-intensity physical activity 1.00 1.08 (0.56 – 2.10) 1.77 (0.83 – 3.79) 1.53 (0.61 – 3.84)

Vigorous-intensity physical activity 1.00 0.84 (0.38 – 1.84) 1.60 (0.67 – 3.81) 0.63 (0.23 – 1.74)

Bold numbers indicate P<0.05.

Hazard ratios were adjusted for age, gender, body mass index, smoking, family history of liver disease, alanine aminotransferase,

aspartate aminotransferase, gamma glutamyltransferase, hypertension, diabetes, dyslipidemia, and meat and vegetable intakes.

The three levels of physical activity were entered simultaneously in the model to adjust for their effects on each other as

covariates.

Frequency of engaging in physical activity (times/week)

Hazard ratio (95% CI)

1x 2x ≥3x
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Correction

Tsunoda K, Kai Y, Uchida K, et al. Physical activity and risk of fatty liver in people with
different levels of alcohol consumption: a prospective cohort study. BMJ Open 2014;4:
e005824. There are three corrections in this paper. These corrections do not change
any results or conclusions of the paper.

1. Throughout the paper, the frequencies of physical activity, ‘>2x/week’ and ‘>3x/
week’, should be corrected to ‘≥2x/week’ and ‘≥3x/week’, respectively.

2. In Table 2, the entry on the line for Model 1 of Moderate-intensity physical activity
in the 2x column (0.74 (0.54 to 1.01)) should not be italicised.

3. Table 2 lists aspartate aminotransferase as an adjustment variable. However, as
mentioned in the statistical methods, the correct hazard models do not include
aspartate aminotransferase, so it should be removed from the table’s adjustment
variables.

BMJ Open 2015;5:e005824corr1. doi:10.1136/bmjopen-2014-005824corr1
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