STROBE Statement—checklist of items that should be included in reports of observational studies
	
	Item No
	Recommendation

	Title and abstract

	1
	(a) Association Between Green Tea Drinking and Body Mass Index, Serum Lipid Profile and Serum Prostate Specific-Antigen in a Ghanaian Population: A Cross-Sectional Study.
Page 1, line 1-3

	
	
	(b) This study sought to assess the association between green tea intake with body mass index, serum lipid profile and serum PSA in a sub-Saharan population. The study revealed that consumption of green tea was associated with reduced atherogenic serum lipids and improved BMI independent of age. However, green tea drinking was significantly associated with lower serum PSA in older adult men but not in younger adults.
Page 3, line 45 -73

	Introduction

	Background/rationale
	2
	The incidence of Prostate Cancer (PC) is increasing in sub-Saharan Africa. Obesity, dyslipidaemia and elevated serum PSA are some common risk factors. Green tea is a popular beverage consumed in some West African communities with a relatively low incidence of PCa. However, the association of green tea drinking with these PCa risk factors in that population remains unknown.
Page 5, line 95 - 135

	Objectives

	3
	This study aimed at investigating the association between green tea intake with serum lipid profile, body mass index (BMI) and serum PSA.
Page 6, line 128 - 135

	Methods

	Study design

	4
	Cross-sectional survey design was adopted.
Page 7, line 145 -148

	Setting
	5
	An analytical cross-section survey was conducted to compare serum lipid profile, BMI and serum PSA between green tea drinkers (GTD) and non-tea drinkers (NTD). A total of 415 men, 40 years or older, who gave their consent were assigned into four groups based on age: (40 – 49 years, 50 -59 years, 60 – 69 years, and 70+ years). BMI, serum lipid profile (total cholesterol, HDL-c, LDL-c, and triglycerides) and serum PSA levels were determined and compared between GTD and NTD.
Page 7, line 181 - 185

	Participants
	6
	(a) Cohort study—N/A
Case-control study—N/A
Cross-sectional study— Green tea drinking is a culture of the tribe of the Dagomba people of Ghana who are mostly Muslims. This tribe usually lives in designated areas called Zangos in Ghana and other West African countries. Ayigya Zango is one popular suburb near the Kwame Nkrumah University of Science and Technology in the Ashanti region of Ghana. The current population of the suburb (Ayigya Zongo) stands at 48419 and the National percentage of the adult population (above 18 years old) is 55.2%. Based on the latest national demographic statistics, the male population in Ayigya is 49.87% of the total population. This gives an adult male population of 13,264 men in the Suburb. A systematic random sampling of men aged 40 years and above was carried out using a questionnaire/interview guide to ascertain green tea drinking status or otherwise. Adult males aged 40 years and above who showed interest in participating were numbered systematically. All odd-numbered participants starting from 1 were included and even counted individuals were excluded. Even though the numbering was systematic, the selection was random; therefore, the researcher did not have any influence in the selection of the respondents.
Page7, line 145 - 162

	
	
	(b) Cohort study—N/A
Case-control study—N/A

	Variables
	7
	The main outcome of the study was the measurement of BMI (Normal/abnormal), Lipid profile (normal or high) and serum PSA (normal or high) among green tea and non-green tea drinkers.
Pages 8 and 9, lines 190 - 204

	Data sources/ measurement
	8*
	 Primary data was obtained from participants using a questionnaire, anthropometric measurements and blood serum analysis. 
Pages 8 and 9, Iine 190 - 204

	Bias
	9
	A systematic random sampling technique was employed. This technique gives all participants an equal chance of being selected, hence reduced sampling bias in the study. 
Page 7, line 153 - 154

	Study size
	10
	The sample size was determined using OpenEpi Info software (Open Source Epidemiologic Statistics for Public Health) version 3.01, developed by the Centre for Disease Control and Prevention (https://www.openepi.com/SampleSize/SSCC.htm). The online software calculates sample size using the design effect, population size, estimated proportion and desired absolute precision. This study used a systematic random sampling method in the selection of participants, therefore, a design effect of 1 was used. This study used an estimated proportion of 50%, which is the default percentage when the researcher is unsure of the exact percentage of the population that will respond to the outcome variable and a desired absolute precision of 5%. The current population of the suburb (Ayigya Zango) stands at 48419 [27] and the National percentage of the Adult population (above 18 years old) is at 55.2%. Based on the latest National Demographic statistics, the male population is 49.87% of the total population. This gives an adult male population of 13,264 men in the Suburb. The recommended minimum sample size was therefore 347 men. The formula used for calculating the sample size was:

                      Sample size n = [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1)+p*(1-p)]  
Population size (N): 

13264

Hypothesized % frequency of outcome factor in the population (p):

50%+/-5

Confidence limits as % of 100(absolute +/- %)(d):

5%

Design effect (for cluster surveys-DEFF):

1


Confidence Level (%):

95%
        

Sample Size:

374

Page 7 and 8, lines 148 -170

	Quantitative variables
	11
	The quantitative variables that were entered and analyzed were Age, BMI, serum lipid profile and serum prostate-specific antigen.

	Statistical methods
	12
	(a) Data analysis was performed using descriptive statistics such as mean and standard deviation. Further analysis was carried out using unconditional logistic regression after converting the data into categorical data (normal/high). Quantitative variables were analyzed using Microsoft Excel and GraphPad Prism 5.0 (GraphPad, San Diego, CA, USA).
Pages 9 and 10, line 206 - 224

	
	
	(b) t-test   

	
	
	(c) unconditional logistic regression (Fisher’s Exact test) 

	
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed N/A
Case-control study—If applicable, explain how matching of cases and controls was addressed N/A
Cross-sectional study—The study design was a simple cross-sectional survey and the algorithm of the software used took that into consideration. 

	
	
	(e) Describe any sensitivity analyses N/A


	Results

	Participants
	13*
	(a) The study was conducted at the Ayigya Zango, a community of Muslim majority that share similar customs and other ways of life. The study population was defined as all male residents of Ayigya Zango aged 40 years or older (men at risk of prostate cancer) with no confirmed prostate cancer or disease of the prostate. In addition, men with a prior history of prostate surgery or urinary tract infection/obstruction within the past 12 months were also excluded. Residents fall within the inclusion criteria who either drink green tea or don’t drink green tea were recruited for the study. Green tea drinkers were compared with non-green tea drinkers.
A total of 415 were sampled for the observational study.
Page 8, line 173 - 179

	
	
	(b) Participation was purely voluntary and non-participation may be due to the busy schedule of the potential participants or lack of interest in participating. 
Page 8, line 180 – 183

	
	
	(c) Consider use of a flow diagram N/A

	Descriptive data
	14*
	(a) Based on the age-specific reference ranges for serum prostate serum antigen (PSA), the study participants were stratified into subgroups based on their age in the intervals of ten years: 40-49, 50-59, 60-69 and 70 and above. The descriptive data were on age, BMI, serum lipid profile lipids (triglycerides, total cholesterol, Low-density lipoprotein Cholesterol and High-density lipoprotein cholesterol) and serum PSA concentration for every age-specific reference range group (Table 1).  
Page 8, line 304 - 312

	
	
	(b) N/A

	
	
	(c) Cohort study—N/A

	Outcome data
	15*
	Cohort study—Report numbers of outcome events or summary measures over time N/A

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure N/A

	
	
	Cross-sectional study—Three main outcomes were of interest: Body Mass Index, Serum lipid profile and serum prostate-specific antigen (PSA) concentration of each participant.

	Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included N/A
The main results obtained in the study are as follows:

Age Distribution: A total of 415 eligible participants selected for this study were stratified into 10-year age groups: 40 to 49 years, 50 to 59 years, 60 to 69 years and (70+) years, based on the Age-specific PSA reference ranges [28,35]. The mean ages were not significantly different between the GTD and NTD groups (Tab. 1). 
BMI: Based on the WHO Expert committee recommendation on BMI, (i.e., normal weight, 18.5 – 24.9 kg/m2; Overweight, 25 – 29.9 kg/m2; Obese, 30 kg/m2 and above), the mean BMIs of GTD in all age groups were normal compared with NTD groups (Table 1). Furthermore, we observed significantly lower odds for all the GTD groups to be overweight (or obese) than in the NTD subgroups (Tables 2a – 2d). 

Lipid Profile: Comparison of atherogenic lipids (triglycerides, total cholesterol and low-density lipoprotein cholesterol) between GTD and NTD age-specific subgroupings revealed significantly lower atherogenic lipids in the GTD than in the NTD subgroups (Table 1). Except for the 50 – 59 years group which showed a significantly higher mean HDL-c in the GTD, there were no differences in HDL-c across the rest of the groups (Table 1). Our association analysis pointed out significantly lower odds of GTD subgroups being hyperlipidaemic than NTD subgroups (Tables 2a – 2d). 

Prostate Specific Antigen: In this study, none of the age-specific subgroups recorded serum PSA levels greater than 4 ng/ml although the authors observed a significantly lower mean serum PSA in the older GTD subgroups (60 – 69 and 70+) than in NTD subgroups (Table 1). However, we noted a decreased tendency in the serum PSA levels in GTD than in the NTD 40 – 59 years subgroups, the differences were not significant. This most likely suggests a differential response of the prostate tissue to green tea polyphenols in the elderly compared with the relatively younger adult population. Association analysis between green tea drinking and serum PSA levels showed significantly lower odds of elevated serum PSA levels in the GTD older adult subgroups compared with their respective NTD groups (Tables 2c - 2d). Even though in our subgrouping analysis, we noticed a tendency of reduced odds of having elevated serum PSA levels in GTD groups than in the NTD groups, the associations were not significant. 

Correlation of PSA with BMI and Serum Lipid Profile:  Our subgrouping analysis revealed a weak non-significant positive correlation between serum PSA levels and the atherogenic serum lipids in the NTD subgroups below the 70+ year group. However, our study revealed significant positive correlations between atherogenic lipids TC and LDL-c and serum PSA levels within the 70+ years subgroup (Table 3a). Intriguingly, the analysis between serum PSA levels and the non-atherogenic serum lipid (HDL-c) revealed a negative correlation, though not significant (Table 3a). Among the GTD subgroups below 70+ years, there were generally weak negative correlations between serum PSA levels and atherogenic serum lipids and positive correlations between serum PSA levels and the HDL-c non-atherogenic lipid, only 50 - 59 years subgroup was significant. However, among the GTD 70+ years group, although the analysis showed a positive correlation between serum PSA levels and all serum lipids, none was statistically significant (Table 3a). Furthermore, when the data in all age-specific subgroups were pooled and correlation analysis carried out, the study observed positive correlations between serum PSA levels and atherogenic lipids in the NTD group. However, the association with TG was not significant (Table 3b). This result may suggest an increase in one’s PCa risk with rising levels of serum atherogenic lipids. Our analysis of the pooled data showed a negative correlation between the serum PSA levels and the non-atherogenic lipid HDL-c, although not significant (Table 3b). However, for the pooled data on the GTD group, correlation analysis between serum PSA levels and serum lipids showed no significant association. 

Finally, our correlation analysis between serum PSA levels and Body Mass Index (BMI) revealed a weak positive correlation between the two variables in both NTD and GTD 40 – 59 years subgroups. Nevertheless, the correlation analysis between the serum PSA and BMI in the 60 – 70+ years NTD subgroups was strongly positive while that of the GTD groups 60 – 70+ subgroups was negative (Table 3a). These results may suggest a selective potential benefit of green tea intake in reversing the positive correlation between BMI and serum PSA levels in older non-green tea-drinking men i.e., the reduction in the potential risk of serum PSA elevation in older men with higher BMI who drink green tea. 
Authors of this study did not make any adjustment for any confounder as the relevant confounding variables the study captured were homogenous among the study participants and were not different between the green tea drinkers and the non-green tea drinkers. For example, the educational level, employed or not employed and the distribution of the type of jobs the study participants were engaged in were quite homogeneous among the study participants. Analysis of their frequencies did not show significant differences and therefore were not adjusted for.
Pages 11, 12 and 13; lines 241 – 300, Supplementary Results pages 1, 2 and 3 line 3 - 21

	
	
	(b) Report category boundaries when continuous variables were categorized N/A

	
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses N/A

	Discussion

	Key results
	18
	The study revealed that:

a. Based on the WHO Expert committee recommendation on BMI, (i.e., normal weight, 18.5 – 24.9 kg/m2; Overweight, 25 – 29.9 kg/m2; Obese, 30 kg/m2 and above), the mean BMIs of green tea drinkers were normal compared with the non-green tea drinking groups. In addition, there were significantly lower odds for green tea drinkers to be overweight (or obese) compared with non-green tea drinkers in the same age-specific category. 
b. All the green tea drinking groups showed significantly lower atherogenic lipids (triglycerides, total cholesterol and low-density lipoprotein cholesterol) across all the age-specific categories compared with the non-green tea drinking groups. Further analysis showed lower odds ratios of green tea drinkers to have higher levels of atherogenic serum lipids. Even though the study recorded a tendency of higher concentrations of High-density lipoprotein cholesterol in the green tea-drinking groups, the differences in the levels were not significantly different between the green tea group compared with the non-green tea-drinking groups (Table 1, pages 12 and 13). 
c. In this study, none of the age categories recorded serum PSA levels greater than 4 ng/ml. However, the mean serum PSA was significantly lower in the older age-specific subgroups (60 – 69 and 70+) that were green tea drinkers compared with non-green tea drinkers. In the lower age-specific subgroups, however, no significant difference was observed in the serum PSA between the green tea and the non-tea-drinking groups. Further analysis to evaluate the association between green tea drinking and serum PSA revealed significantly lower odds of elevated serum PSA in the green tea drinking groups in older age-specific categories compared with their respective non-tea drinking groups. However, no significant odds ratios of elevated serum PSA were observed between tea-drinking and non-tea-drinking groups among the lower age groups.
Page 13, Table 1, pages 14 – 16 Tables 2a -2d

	Limitations
	19
	The authors of this study recognize some limitations in this study. Firstly, an obvious limitation of this study was that men with prostate cancer and benign prostate hyperplasia were not included to ascertain the actual association of the studied variables in patients with the conditions. 
Secondly, although the overall sample size was adequate, the subgrouping based on Age-specific ranges for PSA interpretation resulted in small numbers for comparison. This is a notable limitation of this study. However, it should be noted that the Age-specific PSA range subgroupings made the comparison and interpretation of results that focused on prostate cancer risk meaningful. This is because the knowledge that PSA generally increases with age in people without prostate cancer has led to the consensus that the threshold above which a serum PSA level should be considered elevated should be made based on the age range [28]. Thirdly, the dietary patterns of participants could be a confounding factor in this study. Even though the Zango Muslims generally share a strong culture of dietary patterns, religion, mode of dressing, and occupation among others, by not assessing a 24-hour dietary recall and the nutritional composition or nutrient loads of the study participants and factored into the data analysis remains a notable limitation of the current study.
Page 21 and 22, line 418 - 434

	Interpretation
	20
	This study has demonstrated a linkage between green tea intake and healthy body mass index (BMI), serum lipid profile, lower PSA levels and a possible lower PCa risk, especially, in older adult men. These novel insights from this study advance our understanding of the relationship between green tea intake with atherogenic serum lipids, BMI and serum PSA levels in a sub-Saharan population.
Page 13, Table 1, pages 14 – 16 Tables 2a -2d

	Generalisability
	21
	Even though the study finding could be generalized to a larger segment of the Ghanaian population and other West African nationals, it ought to be done with caution as the study was limited to only a suburb in the Ashanti Region of Ghana. A scale-up study to cover other regions would, most likely, result in more robust findings that could be generalizable.

	Other information

	Funding
	22
	This study received no external source of funding. 


*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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