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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Association between Low Dietary Zinc and Hyperuricaemia in 
Middle-aged and Older Males in China: a cross-sectional study 

AUTHORS Xie, Dong-xing; Xiong, Yi-lin; Zeng, Chao; Wei, Jie; Yang, Tuo; Li, 
Hui; Wang, Yi-lun; Gao, Shu-guang; Li, Yu-sheng; Lei, Guang-hua 

 

VERSION 1 - REVIEW 

REVIEWER Gebremedhin, Samson 
Hawassa University, School of Public and Environmental Health 

REVIEW RETURNED 07-Jun-2015 

 

GENERAL COMMENTS The authors made a remarkable effort to show the association 
between dietary zinc intake and uric acid level. They used 
reasonably large sample size and tried to collect data on several 
potential confounders. The manuscript is written in simple and clear 
language. The background section provides adequate and 
convincing explanation about the justification of the study. 
Nevertheless, I have some concerns on the statistical analysis and 
how the exposure was assessed. I presented the comments as 
major and minor.  
 
Major comments  
1. It seems the authors only computed the dietary zinc intake without 
considering its bioavailability. As the bioavailability of zinc from many 
plant source foods is limited, while calculating dietary zinc intake, 
adjustments must be made for phytate to zinc molar ratio.  
2. As flesh foods are the major sources of purine and bioavailable 
dietary zinc, strong correlation would be expected between the two. 
Accordingly, the association observed between dietary zinc and 
hyperuricemia can be due to the indirect effect of purine intake. The 
authors should discuss the possibility of such an indirect association.  
3. The authors state that, for the measurement of zinc intake, the 
correlation coefficient between the SFFQ and the 24-h recall was 
0.28. But it’s not clear whether the coefficient was significant or not 
and they did not tell the number of study participants included in the 
correlation analysis. Further, the strength of the correlation 
coefficient appears to be weak and this may raise question on the 
validity of the SFFQ.  
4. In the data analyses section the authors should discuss about 
model fitness and absence of multicollinarity.  
5. I understand the sample size of the study is reasonably large. 
However, it’s important to calculate post-hoc power separately for 
males and females.  
6. Significant proportions of the respondents (27% of males and 
44% of females) were taking nutrient supplements during the study. 
Did the authors consider the dietary intake of zinc from the 
supplements? If yes, that’s good; otherwise, it should be included in 
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the dietary intake measurement.  
7. Beyond dividing the dietary zinc intake into five fractiles, it would 
also be relevant to split the study subjects into two – adequate and 
inadequate dietary zinc intake status – based on RDA so that the 
strength of association between low dietary zinc intake and 
hyperuremia can be computed.  
 
Minor comments:  
1. In the abstract section it would be good to give the operational 
definition for ‘middle age adults’.  
2. Line 140: it would be good to show the P value too.  
3. Regarding the cause of the effect modification seen in the study, 
the authors hypothesized that males might have higher zinc 
absorption than females. I rather think the high prevalence of zinc 
deficiency in males may make them to be more susceptible to the 
consequences of zinc deficiency.  
4. Conclusion section should be included in the manuscript.  
5. As the study is cross sectional its ability to prove causation is 
limited. Hence further studies based on rigorous designs should be 
recommended. 

 

REVIEWER Suarez-Ortegon, Milton F. 
University of Edinburgh 

REVIEW RETURNED 12-Jun-2015 

 

GENERAL COMMENTS Dong-xing et al. investigated the association between dietary zinc 
and hyperuricaemia in Middle-aged and Older Males. The study 
represents a novelty on the topic but the current presentation of 
results requires more complexity and stratification and therefore 
additional discussion.  
Major comments  
METHODS  
1. What was the age range of male and female subjects? 40 till……? 
This has to be described.  
Statistical analysis  
2. Page 7 , lines 185 and 186 : Please change “quantitative” for 
“continuous” and “qualitative” for ”categorical” . This crosss-sectional 
study is totally quantitative with continuous and categorical 
variables, so using the term “qualitative” is confusing. All the 
continuous s variables had normal distribution. If not, those with 
skewed distribution should be described as median (interquartile 
range).  
3. Because this study represents a novelty of evaluation of the 
association, it is highly important that authors justify the adjustment 
variables. For instance, it is no clear for me why biomarkers such as 
HDL-C, LDL-C and triglycerides were used as adjustment variables. 
How they could they affect independent and dependent variables?  
4. About “nutrients supplementation” described as covariate, I think 
the authors should be more specific. Zn, vitamic C, multivitamins? 
There were 27.1% of males and 43.5% of females with nutrients 
supplementation. What was the effect of this covariate in the model 
and in what level modified unadjusted odds ratios?  
5. In women, postmenopause should be a mandatory covariate. If it 
was not available I suggest to highlight this fact as a limitation in 
discussion section.  
6. Why antioxidant vitamins (C, E) intakes were not used as 
covariates? From my view these intakes are also mandatory 
covariates since the theoretical underlying mechanisms described in 
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the introduction are related to oxidative stress.  
 
Results  
7. Table 1 should show P values for differences by sex. This is the 
evidence to justify the sex-specific logistic regressions.  
8. This comment is highly related to my comments 3, 4, 5 and 6. 
Authors should show the unadjusted odds ratio in Table 2 to provide 
an idea of whether the significant associations remained significant 
despite adjustments or if these became significant once adjustments 
were performed. If the latter is the case, it important to remark which 
covariates were relevant to get significant association and discuss 
the implications of those patterns. For instance if diabetes or 
hypertension (more than 30% of the subjects) are responsible for 
enhancing the association it would mean than the association is 
mainly in cases with these diseases. I recommend to perform an 
additional analysis stratifying by people with diseases and not 
diseases to make clearer the association patterns. Authors could 
inserted this analysis as table 3 or as supplementary table.  
 
Discussion  
9. The authors commented that the study is the first with a large 
sample on the topic. Are there previous studies with smaller 
samples? If yes, please use them to contrast the results.  
10. Authors should provide more potential explanation for 
differences by gender in the inverse association found between zinc 
intake and HU.  
11. I am pretty sure the structure of the discussion is going change 
substantially once comments on adjustments and their influence in 
association patterns are inserted.  
 
Minor comments:  
 
1. I am not a native English speaker but there is a mixture of present 
and past tenses in methods section. I recommend to use only past 
tense. 

 

VERSION 1 – AUTHOR RESPONSE 

Replies to Reviewer 1 (Dr. Samson Gebremedhin):  

 

Comment 2: The authors made a remarkable effort to show the association between dietary zinc 

intake and uric acid level. They used reasonably large sample size and tried to collect data on several 

potential confounders. The manuscript is written in simple and clear language. The background 

section provides adequate and convincing explanation about the justification of the study. 

Nevertheless, I have some concerns on the statistical analysis and how the exposure was assessed. I 

presented the comments as major and minor.   

 

Response: Thank you so much for your professional comments. All the issues have been addressed.  

 

Comment 3: Major comments   

1. It seems the authors only computed the dietary zinc intake without considering its bioavailability. As 

the bioavailability of zinc from many plant source foods is limited, while calculating dietary zinc intake, 

adjustments must be made for phytate to zinc molar ratio.   

 

Response: The dietary zinc intake was calculated by Chinese Food Composition Table. It offer us the 

individual composition of macronutrients and micronutrients of the included food in the SFFQ. 
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Unfortunately, the Chinese Food Composition Table did not have the data related to the bioavailability 

of zinc in different food. The present study may only showed the association between the amount of 

dietary zinc intake and HU, not the bioavailability of zinc intake and HU. Lots of similar studies also 

only computed the dietary zinc intake without considering its bioavailability [1,2,3], so we thought it 

might be acceptable.  

References:  

1 Sun Q, van Dam RM, Willett WC, et al. Prospective study of zinc intake and risk of type 2 diabetes 

in women. Diabetes Care. 2009;32(4):629-34.  

2 Tang J, McFann K, Chonchol M. Dietary zinc intake and kidney stone formation: evaluation of 

NHANES III. Am J Nephrol. 2012;36(6):549-53.  

3 Yang YJ, Choi BY, Chun BY, et al. Dietary zinc intake is inversely related to subclinical 

atherosclerosis measured by carotid intima-media thickness. Br J Nutr. 2010;104(8):1202-11.  

 

Comment 4: 2. As flesh foods are the major sources of purine and bioavailable dietary zinc, strong 

correlation would be expected between the two. Accordingly, the association observed between 

dietary zinc and hyperuricemia can be due to the indirect effect of purine intake. The authors should 

discuss the possibility of such an indirect association.   

 

Response: As the purine intake was not available, so we highlight this fact as a limitation in 

discussion section. (Line 328-333)  

 

Comment 5: 3. The authors state that, for the measurement of zinc intake, the correlation coefficient 

between the SFFQ and the 24-h recall was 0.28. But it’s not clear whether the coefficient was 

significant or not and they did not tell the number of study participants included in the correlation 

analysis. Further, the strength of the correlation coefficient appears to be weak and this may raise 

question on the validity of the SFFQ.  

 

Response: we re-conducted a validation assessment of the SFFQ in a larger sample (We validate the 

SFFQ through a small sample size at first). We totally included 91 subjects to complete both SFFQ 

and 24-hours recalls at this time. The correlation coefficient of zinc intake between the SFFQ and the 

24-h recall was 0.34 (p=0.001). The SFFQ has been used and validated in our previous published 

studies. [1,2] The strength of the correlation coefficient was also close to other similar published 

studies. [3,4,5] References:  

1 Zeng C, Li H, Wei J, et al. Association between Dietary Magnesium Intake and Radiographic Knee 

Osteoarthritis. PLoS One. 2015;10(5):e0127666.  

2 Wei J, Zeng C, Gong QY, et al. Associations between Dietary Antioxidant Intake and Metabolic 

Syndrome. PLoS One. 2015;10(6):e0130876.  

3 Dehghan M, del Cerro S, Zhang X, et al. Validation of a semi-quantitative Food Frequency 

Questionnaire for Argentinean adults. PLoS One. 2012;7(5):e37958.  

4 Horwath CC1. Validity of a short food frequency questionnaire for estimating nutrient intake in 

elderly people. Br J Nutr. 1993;70(1):3-14.  

5 Zhuang M, Yuan Z, Lin L, et al. Reproducibility and relative validity of a food frequency 

questionnaire developed for adults in Taizhou, China. PLoS One. 2012;7(11):e48341.  

(Line 153, 154, 164, 166, 167)  

 

Comment 6: 4. In the data analyses section the authors should discuss about model fitness and 

absence of multicollinarity.   

 

Response: Model fitness has been assessed by Chi-square test and maximum likelihood method 

(p=0.000). We have also examined the multicolinearity among the covariates by correlation coefficient 

matrix, and there were no significant multicolinearity (r>0.8) existed. (Line 206-209)  

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008637 on 13 O

ctober 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


Comment 7: 5. I understand the sample size of the study is reasonably large. However, it’s important 

to calculate post-hoc power separately for males and females.   

 

Response: According to previous published studies, post-hoc power analysis were mainly conducted 

in small sample size clinical trials (mostly less than 100 subjects). The sample size of male population 

(2697) and female population (2471) in the present study were both quite larger than other studies. In 

addition, our study was a cross-sectional study, not a clinical trial. The sample size of a cross-

sectional study was mainly decided by the prevalence of HU, significant level (α) and the allowable 

error (δ). So it might be not appropriate to conduct a post hoc power analysis in the present study. If 

post-hoc power analysis is really needed, we will calculate it next time.  

 

Comment 8: 6. Significant proportions of the respondents (27% of males and 44% of females) were 

taking nutrient supplements during the study. Did the authors consider the dietary intake of zinc from 

the supplements? If yes, that’s good; otherwise, it should be included in the dietary intake 

measurement.   

 

Response: We did not calculated the zinc intake from nutritional supplements. Because the 

supplements were very hard to record and calculated (subjects had the nutritional supplementation by 

different types, different duration and different doses). We only classified the nutritional supplements 

in a crude way (calcium, vitamins, minerals or others). So we considered the nutritional supplements 

(yes or no) as one covariate and included it in the multivariable model to adjust the association. In 

order to clarify our results better, we did a sensitivity analysis by excluding subjects who were taking 

mineral nutritional supplements (except calcium). The outcomes were similar. (Line 209, 210, 242-

244, Table 1)  

 

Comment 9: 7. Beyond dividing the dietary zinc intake into five fractiles, it would also be relevant to 

split the study subjects into two – adequate and inadequate dietary zinc intake status – based on RDA 

so that the strength of association between low dietary zinc intake and hyperuremia can be 

computed.   

 

Response: As you suggested, we have reclassified the Zn intake into two categories according to the 

RDA (≥11.5 mg/day or <11.5 mg/day). The results of multivariable logistic regression showed no 

significant association between Zn intake and HU. We thought this classified method of Zn intake was 

too rough to evaluate the relationship between Zn intake and HU. The protective role of Zn intake 

against HU in male population may only existed in higher level of Zn intake rather than beyond RDA.  

 

Comment 10: Minor comments:   

1. In the abstract section it would be good to give the operational definition for ‘middle age adults’.   

 

Response: Done accordingly. (Line 33)  

 

Comment 11: 2. Line 140: it would be good to show the P value too.   

 

Response: Done accordingly. (Line 141, 142)  

 

Comment 12: 3. Regarding the cause of the effect modification seen in the study, the authors 

hypothesized that males might have higher zinc absorption than females. I rather think the high 

prevalence of zinc deficiency in males may make them to be more susceptible to the consequences 

of zinc deficiency.   

 

Response: As you suggested, we have added the potential explanation in the discussion section. 

(Line 315-317)  
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Comment 13: 4. Conclusion section should be included in the manuscript.   

 

Response: Done accordingly. (Line 345-350)  

 

Comment 14: 5. As the study is cross sectional its ability to prove causation is limited. Hence further 

studies based on rigorous designs should be recommended.      

 

Response: Done accordingly. (Line 348-350)  

 

 

Replies to Reviewer 2 (Milton Fabian Suarez Ortegon):  

 

Comment 15: Dong-xing et al. investigated the association between dietary zinc and hyperuricaemia 

in Middle-aged and Older Males. The study represents a novelty on the topic but the current 

presentation of results requires more complexity and stratification and therefore additional discussion.  

 

Response: Done accordingly.  

 

Comment 16: Major comments  

METHODS  

1. What was the age range of male and female subjects? 40 till……?  This has to be described.  

 

Response: This information has been added into Table 1. (Table 1)  

 

Comment 17: Statistical analysis  

2. Page 7 , lines 185 and 186 : Please change “quantitative” for “continuous” and “qualitative” for 

”categorical”  . This crosss-sectional study is totally quantitative with continuous and categorical 

variables, so using the term “qualitative” is confusing.  All the continuous s variables had normal 

distribution.  If not, those with skewed distribution should be described as median (interquartile 

range).   

 

Response: We have changed the words as you suggested. We also have added the median 

(interquartile range) for skewed distribution data. (Line 187-189, Table 1)  

 

Comment 18: 3. Because this study represents a novelty of evaluation of the association, it is highly 

important that authors justify the adjustment variables. For instance, it is no clear for me why 

biomarkers such as HDL-C, LDL-C and triglycerides were used as adjustment variables. How they 

could they affect independent and dependent variables?   

 

Response: We are very sorry for this confusion. Covariates were chosen based on previous similar 

studies. [1,2] HDL-C, LDL-C and triglycerides have been proved to be significantly associated with 

serum uric acid. [3,4] So we considered that they might affect the association between dietary zinc 

intake and HU. In order to clarify the results, we conducted a minimally adjusted model (adjusted by 

age, BMI and energy intake) to calculate the association between dietary Zn intake and HU. 

According to the results, the strength of association was weaker in multivariable adjusted model (p for 

trend=0.064) comparing to the association in the minimally adjusted model (p for trend=0.030) for 

male population. (Line 196-205, 226-242, table 1, 2)  

Reference:  

1 Bae J, Shin DH, Chun BY, et al. The effect of vitamin C intake on the risk of hyperuricemia and 

serum uric acid level in Korean Multi-Rural Communities Cohort. Joint Bone Spine. 2014;81(6):513-9.  

2 Ford ES, Choi HK. Associations between concentrations of uric acid with concentrations of vitamin 
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A and beta-carotene among adults in the United States. Nutr Res. 2013;33(12):995-1002.  

3 Yadav D, Lee ES, Kim HM, et al. Prospective study of serum uric acid levels and incident metabolic 

syndrome in a Korean rural cohort. Atherosclerosis. 2015;241(1):271-7.  

4 Peng TC, Wang CC, Kao TW, et al. Relationship between hyperuricemia and lipid profiles in US 

Adults. Biomed Res Int. 2015;2015:127596.  

 

Comment 19: 4. About “nutrients supplementation” described as covariate, I think the authors should 

be more specific. Zn, vitamic C, multivitamins? There were 27.1% of males and 43.5% of females with 

nutrients supplementation. What was the effect of this covariate in the model and in what level 

modified unadjusted odds ratios?  

 

Response: We are very sorry for the confusion. The classification of nutritional supplements were 

crude. They were mainly calcium, vitamins and minerals. We have added the information into Table 1. 

And we did a sensitivity analysis by excluding subjects who were taking mineral supplements. The 

results did not change significantly. (Line 209, 210, 242, 243, Table 1)  

 

Comment 20: 5. In women, postmenopause should be a mandatory covariate. If it was not available I 

suggest to highlight this fact as a limitation in discussion section.  

 

Response: As you suggested, menopausal status served as an additional covariate was added into 

the multivariable logistic regression model in female subgroup analysis. (Line 204, 205, 550)  

 

Comment 21: 6. Why antioxidant vitamins (C, E) intakes were not used as covariates? From my view 

these intakes are also mandatory covariates since the theoretical underlying mechanisms described 

in the introduction are related to oxidative stress.  

 

Response: We have included the vitamin C intake and vitamin E intake into the logistic regression 

model as you suggested. (Line 201, Table 1)  

 

Comment 22: Results  

7. Table 1 should show P values for differences by sex. This is the evidence to justify the sex-specific 

logistic regressions.  

 

Response: We have added the p values for difference by sex as you suggested. (Table 1)  

 

Comment 23: 8. This comment is highly related to my comments 3, 4, 5 and 6.  Authors should show 

the unadjusted odds ratio in Table 2 to provide an idea of whether the significant associations 

remained significant despite adjustments or if these became significant once adjustments were 

performed. If the latter is the case, it important to remark which covariates were relevant to get 

significant association and discuss the implications of those patterns. For instance if diabetes or 

hypertension (more than 30% of the subjects) are responsible for enhancing  the association it would 

mean than the association is mainly in cases with these diseases. I recommend to perform an 

additional analysis stratifying by people with diseases and not diseases to make clearer the 

association patterns. Authors could inserted this analysis as table 3 or as supplementary table.   

 

Response: As you suggested, we showed the un-adjusted OR values in Table 2. However, we 

thought that the crude, unadjusted OR values might be meaningless, while some important 

confounding factors should be considered. So we conducted a minimally adjusted model to calculate 

the association with the most important confounding factors (age, BMI and energy intake). According 

to the results, the association become statistical significant after minimally adjusted, then the 

association become weaker after multivariable adjusted. We also conducted a subgroup analysis by 

stratifying the data of subjects with or without hypertension or diabetes, as you suggested. The results 
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were listed in Table 3. (Line 196-205, 209-212, 219-223, 226-244, 245-251, Table 2, 3)  

 

Comment 24: Discussion  

9. The authors commented that the study is the first with a large sample on the topic. Are there 

previous studies with smaller samples? If yes, please use them to contrast the results.   

 

Response: To the best of our knowledge, the present study is the first one focus on the topic and no 

previous studies with smaller samples were conducted.  

 

Comment 25: 10. Authors should provide more potential explanation for differences by gender in the 

inverse association found between zinc intake and HU.   

 

Response: Done accordingly. (Line 315-317)  

 

11. I am pretty sure the structure of the discussion is going change substantially once comments on 

adjustments and their influence in association patterns are inserted.     

 

Response: Done accordingly. (Line 255-262, 293-306, 315-317, 328-333, 338)  

 

Comment 26: Minor comments:  

1. I am not a native English speaker but there is a mixture of present and past tenses in methods 

section. I recommend to use only past tense.  

 

Response: Done accordingly. (Line 124, 125, 154, 158, 200) 

 

VERSION 2 - REVIEW 

REVIEWER Suarez-Ortegon, Milton F. 
University of Edinburgh 

REVIEW RETURNED 18-Jul-2015 

GENERAL COMMENTS  

 

VERSION 2 – AUTHOR RESPONSE 

Comment : The manuscript has improved a lot. I have only two last suggestions:  

1. Please correct the statement in abstract, and in the first and last paragraph of discussion, about 

that the association found is “independent of some major confounding factors such as age, BMI and 

energy intake“. This statement is unfeasible since unadjusted odds ratios were not significant. Please 

change the statement for something like this: “ The association was significant after considering the 

influence of age, BMI and energy intake and after that minimum adjustment remained independent of 

further confounding factors such as……..”  

2. In men despite the p value for trend was weaker and marginal after full adjustment, the association 

is clearly maintained as significant when comparing the IC95% in highest quartile vs. lowest quartile 

(Authors should remark this in results section, please add the p value for that specific comparison). 

Therefore is valid to say that the association persisted significant).  

 

Response: Thank you so much for your professional suggestions. All the issues have been 

addressed. Done accordingly. (Line 52-56, Line 231-233, Line 252-256, Line 346-349)  

 

Special thanks to the Editors and Reviewers for their good and professional comments. 
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