
Supplementary materials 
 

Appendix 1 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) checklist ..................................................................................... 4 

Appendix 2 Search criteria - Ethnicity and blood test result distribution ........................................................................................................................................ 7 

Appendix 3 Data extraction form................................................................................................................................................................................................... 11 

Appendix 4 Adapted Newcastle- Ottawa scale .............................................................................................................................................................................. 14 

Appendix 5 Study characteristics and summary of results by blood tests ..................................................................................................................................... 16 

Appendix 6 Meta-analyses result and forest plots ......................................................................................................................................................................... 37 

Haemoglobin Black vs White female (subgroup-country) ........................................................................................................................................................ 37 

Haemoglobin Black vs White female (subgroup-study quality) ................................................................................................................................................ 38 

Haemoglobin Black vs White female (Fixed-effects model and random-effects model) .......................................................................................................... 39 

Haemoglobin Black vs White male (subgroup-country) ........................................................................................................................................................... 40 

Haemoglobin Black vs White male (subgroup-study quality) ................................................................................................................................................... 41 

Haemoglobin Black vs White male (Fixed-effects model and random-effects model) ............................................................................................................. 42 

Haemoglobin Asian vs White male (Fixed-effects model and random-effects model) ............................................................................................................. 43 



Haemoglobin Black vs Asian female (Fixed-effects model and random-effects model) .......................................................................................................... 44 

Haemoglobin Black vs Asian male (Fixed-effects model and random-effects model) ............................................................................................................. 45 

MCV Black vs White female (subgroup by country of study) .................................................................................................................................................. 46 

MCV Black vs White female (subgroup by study quality) ........................................................................................................................................................ 47 

MCV Black vs White female (Fixed-effects model and random-effects model) ...................................................................................................................... 48 

MCV Black vs White male (subgroup by country of study) ..................................................................................................................................................... 49 

MCV Black vs White male (subgroup by study quality) ........................................................................................................................................................... 50 

MCV Black vs White male (Fixed-effects model and random-effects model) .......................................................................................................................... 51 

Platelet (PLT) Black vs White female (Fixed-effects model and random-effects model) ......................................................................................................... 52 

Platelet (PLT) Black vs White male (subgroup-country of study)............................................................................................................................................. 53 

Platelet (PLT) Black vs White male (subgroup-study quality) .................................................................................................................................................. 54 

Platelet (PLT) Black vs White male (Fixed-effects model and random-effects model) ............................................................................................................ 55 

Platelet (PLT) Asian vs White male (Fixed-effects model and random-effects model) ............................................................................................................ 56 

Platelet (PLT) Black vs Asian male (Fixed-effects model and random-effects model) ............................................................................................................ 57 

CRP Black vs White female (Fixed-effects model and random-effects model) ........................................................................................................................ 58 



CRP Black vs White male (Fixed-effects model and random-effects model) ........................................................................................................................... 59 

CRP Asian vs White female (Fixed-effects model and random-effects model) ........................................................................................................................ 60 

Calcium Black vs White female (Fixed-effects model and random-effects model) .................................................................................................................. 61 

Calcium Black vs White male (Fixed-effects model and random-effects model) ..................................................................................................................... 61 

Albumin (ALB) Black vs White male (Fixed-effects model and random-effects model) ......................................................................................................... 62 

References .................................................................................................................................................................................................................................. 63 

 

  



Appendix 1 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) checklist 

Section and 
Topic  

Item 
# 

Checklist item  

Location 
where 
item is 
reported  

TITLE   

Title  1 Identify the report as a systematic review. 1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. 1-2 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. 3-4 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 4 

METHODS   

Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 4, 20 
(table1) 

Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. 
Specify the date when each source was last searched or consulted. 

5 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. 5, 
appendix 2 

Selection 
process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers 
screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools 
used in the process. 

5 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they 
worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of 
automation tools used in the process. 

6 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome 
domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which 
results to collect. 

4-6 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). 
Describe any assumptions made about any missing or unclear information. 

4-6 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers 
assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process. 

5-6 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. 6-7 

Synthesis 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 6-7 



Section and 
Topic  

Item 
# 

Checklist item  

Location 
where 
item is 
reported  

methods characteristics and comparing against the planned groups for each synthesis (item #5)). 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or 
data conversions. 

6-7 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. 6-7 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, 
describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

7 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-
regression). 

7 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 7 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). 6-7 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. NA 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of 
studies included in the review, ideally using a flow diagram. 

7, 23 
(figue1) 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. 7, 23 
(figue1) 

Study 
characteristics  

17 Cite each included study and present its characteristics. 8-9 
Appendix 
5 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. 7, 
21(table2) 

Results of 
individual 
studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and 
its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

8-10, 
22(table3) 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 8-14 
23(figue2) 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its 
precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of 
the effect. 

10 
Appendix 
6 

20c Present results of all investigations of possible causes of heterogeneity among study results. 8-14 



Section and 
Topic  

Item 
# 

Checklist item  

Location 
where 
item is 
reported  

Appendix 
6 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Appendix 
6 

Reporting 
biases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. NA 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. NA 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. 10-11 

23b Discuss any limitations of the evidence included in the review. 12 

23c Discuss any limitations of the review processes used. 12 

23d Discuss implications of the results for practice, policy, and future research. 11-12 

OTHER INFORMATION  

Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not 
registered. 

2 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. NA 

24c Describe and explain any amendments to information provided at registration or in the protocol. NA 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. 14 

Competing 
interests 

26 Declare any competing interests of review authors. 14 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted 
from included studies; data used for all analyses; analytic code; any other materials used in the review. 

Appendix  

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 
10.1136/bmj.n71 

For more information, visit: http://www.prisma-statement.org/  

http://www.prisma-statement.org/


Appendix 2 Search criteria - Ethnicity and blood test result distribution 

 

Blood tests 
1. exp Prostate-Specific Antigen/   
2. psa*.ti,ab.  
3. prostate specific antigen*.ti,ab.  
4. 1 or 2 or 3 

 

5. exp Platelet Count/   
6. exp Blood Platelets/   
7. platelet*.ti,ab.  
8. thrombocyt*.ti,ab.  
9. 5 or 6 or 7 or 8 
 

10. exp Hemoglobins/   
11. haemoglobin*.ti,ab.  
12. hemoglobin*.ti,ab.  
13. hb.ti,ab.  
14. hgb*.ti,ab.  
15. anemia*.ti,ab.  
16. anaemia*.ti,ab.  
17. 10 or 11 or 12 or 13 or 14 or 15 or 16 

 

18. exp Albumins/   
19. exp Serum Albumin/   
20. exp Serum Albumin, Human/   
21. albumin*.ti,ab.  
22. serum albumin*.ti,ab.  
23. blood albumin*.ti,ab.  
24. 18 or 19 or 20 or 21 or 22 or 23 

 

25. exp Calcium/   
26. calcium level*.ti,ab.  
27. hypocalc*.ti,ab.  
28. hypercalc*.ti,ab.  
29. 25 or 26 or 27 or 28 

 

30. exp C-Reactive Protein/   
31. crp*.ti,ab.  
32. c reactive protein*.ti,ab.  
33. 30 or 31 or 32 

 

34. exp CA-125 Antigen/   
35. ca-125*.ti,ab.  
36. ca125*.ti,ab.  
37. cancer antigen 125*.ti,ab.  
38. 34 or 35 or 36 or 37 

 

39. mean corpuscular volume*.ti,ab.  
40. mcv*.ti,ab.  
41. 39 or 40 

 



42. exp Blood Cell Count/   
43. exp Hematologic Tests/   
44. full blood count*.ti,ab.  
45. complete blood count*.ti,ab.  
46. fbc.ti,ab.  
47. cbc.ti,ab.  
48. blood test*.ti,ab.  
49. hematolog* test*.ti,ab.  
50. 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 

 
51. 4 or 9 or 17 or 24 or 29 or 33 or 38 or 41 or 50 
 

 
 

Ethnic Groups 
 

52. exp African Continental Ancestry Group/ 
53. African*.ti,ab.  
54. Negro*.ti,ab.  
55. Afro*.ti,ab.  
56. Black adj3 ethnic*.ti,ab.  
57. Black adj3 race*.ti,ab.  
58. Black adj3 racial*.ti,ab.  
59. 52 or 53 or 54 or 55 or 56 or 57 or 58 

 
60. exp European Continental Ancestry Group/ 
61. Caucas*.ti,ab.  
62. Europ*.ti,ab.   
63. White adj3 ethnic*.ti,ab.  
64. White adj3 race*.ti,ab.  
65. White adj3 racial*.ti,ab.  
66. 60 or 61 or 62 or 63 or 64 or 65 

 
67. exp Asian Continental Ancestry Group/ 
68. Asian*.ti,ab.  
69. Indian*.ti,ab.  
70. Pakistani*.ti,ab.  
71. Bangladeshi*.ti,ab.  
72. Bengalis*.ti,ab.  
73. Kashmiris*.ti,ab.  
74. Gujaratis*.ti,ab.  
75. Tamils*.ti,ab.  
76. Sri Lankan*.ti,ab.  
77. Chinese*.ti,ab.   
78. Japanese*.ti,ab.   
79. Oriental*.ti,ab.   
80. Thai*.ti,ab.   
81. Phillipino*.ti,ab.   
82. Filipino*.ti,ab.   
83. Taiwanese*.ti,ab.   



84. 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81 or 82 or 
83 

 
85. exp American Native Continental Ancestry Group/ 
86. Native American*.ti,ab.  
87. Native Canadian*.ti,ab.  
88. Native Alaskan*.ti,ab.  
89. American Native*.ti,ab.  
90. Canadian Native*.ti,ab.  
91. Alaskan Native*.ti,ab.  
92. 85 or 86 or 87 or 88 or 89 or 90 or 91 

 
93. exp Oceanic Ancestry Group 
94. Aborigin*.ti,ab.  
95. Indigenous p*.ti,ab.  
96. Maori*.ti,ab.  
97. Pacific Island*.ti,ab. 
98. 93 or 94 or 95 or 96 or 97 

 
99. Inuit*.ti,ab. 
100. Eskimo*.ti,ab. 
101. Aleut*.ti,ab. 
102. 99 or 100 or 101 

 
103. Arab*.ti,ab. 
104. Bedouin*.ti,ab. 
105. Semit*.ti,ab. 
106. Jew*.ti,ab. 
107. Israeli*.ti,ab. 
108. 103 or 104 or 105 or 106 or 107 

 
109. Hispanic*.ti,ab. 
110. Latino*.ti,ab. 
111. 109 or 110 

 
112. 59 and 66 
113. 59 and 84 
114. 59 and 92 
115. 59 and 98 
116. 59 and 102 
117. 59 and 108 
118. 59 and 111 
119. 84 and 92 
120. 84 and 98 
121. 84 and 102 
122. 84 and 108 
123. 84 and 111 
124. 92 and 98 
125. 92 and 102 
126. 92 and 108 
127. 92 and 111 



128. 98 and 102 
129. 98 and 108 
130. 98 and 111 
131. 102 and 108 
132. 102 and 111 
133. 108 and 111 
134. 112 or 113 or 114 or 115 or 116 or 117 or 118 or 119 or 120 or 121 or 122 or 123 or 

124 or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 
 
 

135. exp Ethnic Groups/   
136. exp Minority Groups/  
137. ethnic*.ti,ab.  
138. race*.ti,ab.  
139. racial*.ti,ab.  
140. 137 or 138 or 139 
141. inter*.ti,ab. and 140 
142. intra*.ti,ab. and 140 
143. difference*.ti,ab. and 140 
144. 135 or 136 or 141 or 142 or 143 

 
 

145. 134 or 144 
 
 

Combine 
146. 51 and 145 

 
 
Reference intervals 

147. exp Reference Values/ 
148. exp Reference Standards/ 
149. reference value*.ti,ab. 
150. reference range*.ti,ab. 
151. reference interval*.ti,ab. 
152. reference standard*.ti,ab. 
153. distribution*.ti,ab. 

154. 147 or 148 or 149 or 150 or 151 or 152 or 153 
 
Combine 

155. 145 and 154 
 
 
Note:  
PSA was included in the search. Then papers reported PSA test were excluded from search result at 

the screening stage. The result of PSA test has been published elsewhere: 

M. Barlow, L. Down, L. T. A. Mounce, S. W. D. Merriel, J. Watson, T. MartinsandS. E. R. Bailey. Ethnic 

differences in prostate-specific antigen levels in men without prostate cancer: a systematic review. 

Prostate Cancer Prostatic Dis. 2023;26(2):249-256. 



 

 

Appendix 3 Data extraction form 

EPIC Study   Study ID: 

Systematic Review Data Extraction Form   

Based on  
https://dplp.cochrane.org/data-
extraction-forms   

    

General    

1.1. Study (author year)    
1.2. Reviewer    
1.3. Date form completed    

    

Methods    

   

Descriptions as 
stated in 
report/paper 

Location in text or 
source 

2.1. Database or study name      

2.2. Date of blood tests     

    

2.3. Notes:    

    

Participants    

   

Description 
Location in text or 
source 

3.1. Country of study     

3.2. 

Classification into EPIC's ethnic 
groups (e.g. African-American = 
Black)     

3.3. Ethnic distribution (n)     

3.4. 
Assignment of ethnicity (self-
reported?)     

3.5. Blood tests reported in study     

 
 

  

3.6. Notes:    

    

Outcomes    



 

Blood test 1 
Description as 
stated in 
report/paper 

Location in text or 
source (pg & 
¶/fig/table/other) 

4.1. Blood test     

4.2. Blood test units     

4.3. 

Summary statistic reported 
(e.g. mean±SD, proportion 
high/low, raw values) 

    

4.4. 

Blood test result (stratify by 
ethnic group) 

Please include values 
for all reported 
summary statistics 
for each ethnic 
group 

  

 White     

 Black     

 Asian     

 Other     

 Mixed     

4.5. 

Outcome summary (e.g. 
White > Black > Asian)   

  

4.6. Statistical significance     

 
 

  

4.7. Notes:     

 
 

  

Outcomes    

 

Blood test 2 
Description as 
stated in 
report/paper 

Location in text or 
source (pg & 
¶/fig/table/other) 

5.1. Blood test     

5.2. Blood test units     

5.3. 

Summary statistic reported 
(e.g. mean±SD, proportion 
high/low, raw values) 

    

5.4. 

Blood test result (stratify by 
ethnic group) 

Please include values 
for all reported 
summary statistics 
for each ethnic 
group 

  

 White     

 Black     

 Asian     

 Other     

 Mixed     

5.5. 

Outcome summary (e.g. 
White > Black > Asian)   

  



5.6. Statistical significance     

 
 

  

5.7. Notes:     

 
 

  

 

Blood test 3 
Description as 
stated in 
report/paper 

Location in text or 
source (pg & 
¶/fig/table/other) 

6.1. Blood test     

6.2. Blood test units     

6.3. 

Summary statistic reported 
(e.g. mean±SD, proportion 
high/low, raw values) 

    

6.4. 

Blood test result (stratify by 
ethnic group) 

Please include values 
for all reported 
summary statistics 
for each ethnic 
group 

  

 White     

 Black     

 Asian     

 Other     

 Mixed     

6.5. 

Outcome summary (e.g. 
White > Black > Asian)   

  

6.6. Statistical significance     

 
 

  

6.7. Notes:     

 
 

  

 
 

  

Copy and paste the above tables if more than three blood tests per paper 
 

 

 

  



Appendix 4 Adapted Newcastle- Ottawa scale  

 

Risk of Bias Assessment - Newcastle-Ottawa Quality Assessment 
Scale for Cohort Studies (adapted for EPIC) 

 

Questions to be awarded with a maximum of one star, if appropriate, 
unless otherwise stated. 

  

     

Selection 
    

1.1. Representativen
ess of the 
exposed cohort 

a) truly representative of a general / 
healthy population * 

  
 

  
b) somewhat representative of a general 
/ healthy population * 

  
 

  
c) selected group of participants e.g. 
hospital workers, marathon runners etc. 

  

  
d) no description of the derivation of the 
cohort 

  

     

1.2. Selection of 
ethnic groups 

a) drawn from the same community / 
database * 

  
 

  
b) drawn from a different source   

 

  
c) no description of the derivation of the 
ethnic groups 

  

     

1.3. Ascertainment 
of ethnicity  

a) Self-report *   
 

  
b) Extracted from medical records (if 
evidence the ethnicity originally came 
from self report) * 

  

  
c) Determined by clinician or researcher, 
or no evidence to suggest ethnicity came 
from a self report 

  

  
c) No description 

  

     

1.4. Sample size a) calculated and described *   
 

  
b) not calculated or not described 

  

     

     

Compara
bility 

    

2.1. Comparability a) study controls for sex *   
 

 
Maximum of 
two stars for 
this domain 

b) study controls for age *   
 



  
c) study controls for any additional factor  

  

     

Outcome 
    

3.1. Ascertainment 
of blood test 

a) secure records (e.g. medical records, 
laboratory results) * 

  
 

  
b) self-report   

 

  
e) no statement 

  

     

3.2. Statistical test 
to compare 
differences in 
blood test 
values across 
ethnic groups 

a) clearly described and appropriate, and 
the measurement of the association is 
presented with the probability level (p 
value), CIs, or mean±SD (to calculate CIs) 
** 

  
 

 
Maximum of 
two stars for 
this question 

b) statistical test used and p-value, CIs or 
mean±SD provided, but absent or unclear 
description of the statistical test used* 

  

  
c) the statistical test is not appropriate, 
not described, or incomplete 

  

     

4. Notes:   
  

     

5. Risk of bias 
scoring: 

  
Good, 
fair, or 
poor?  

Selection 
 

/ 4 
 

 
Comparability 

 
/ 2   

 
Outcome 

 
/ 3 

 

     

  
Thresholds for converting the Newcastle-Ottawa 
scales to AHRQ standards (good, fair, and poor):  

 

  
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in 
comparability domain AND 2 or 3 stars in outcome/exposure 
domain    
Fair quality: 2 stars in selection domain AND 1 or 2 stars in 
comparability domain AND 2 or 3 stars in outcome/exposure 
domain    
Poor quality: 0 or 1 star in selection domain OR 0 stars in 
comparability domain OR 0 or 1 stars in outcome/exposure 
domain 

 

  



Appendix 5 Study characteristics and summary of results by blood tests 

Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Beutl
er_200
5 
1 

Hb  NR USA Mean: 
Female-
White 57.6, 
Black 49.8 
Male-White 
57.6, Black 
51.0                     

Count Female 
Male 

15624 
15405 

  760 
733 

    Poor Mean 
difference: 
0.6 g/dL in 
age 
matched 
and iron 
deficiency 
excluded 
subset  

   Result: g/dL 
(mean (SE)) 

Female 
Male 

13.49 (0.01) 
14.93 (0.01) 

  12.7 (0.04) 
14.45 (0.04) 

      

Outcome 
summary 

Female 
Male 

White> Black (African-American) 
White> Black (African-American) 

 

#Buckl
e_1978 
2 

Hb NR South 
Africa 

Range: 18-50 Count Female 
Male 

219 
504 

93 
611 

893 
2250 

    Poor 
 

   Result: g/dL 
(mean (SD)) 

Female 
Male 

13.32 (0.98) 
15.16 (0.97) 

12.56 (0.85) 
15.34 (1.25) 

12.87 (1.12) 
14.39 (1.21) 

        

Outcome 
summary 

Female 
Male 

White (Caucasian) >Black >Asian; 
Asian>White (Caucasian) >Black 

#Cheng
_2004 
3 

Hb NHANE
S III 

USA Range: 18 - 
75 

Count Female 
Male 

1937 
1188 

  1048 
564 

1185 
550 

  Poor   

          Result Female 
Male 

No numerical result was reported     

          Outcome 
summary 

Female 
Male 

No evidence of difference was reported between White (Non-Hispanic White); 
Black (Non-Hispanic black) and Other (Mexican American) 

#Godsl
and_19
834 

Hb NR UK Range: 16-45 Count Female 
(non-OC 
user) 

 
Female (OC 
user) 

69 
 

 
 
84 

117 (Oriental)+109 
(Indian) 
 
 

59 (Oriental)+79 
(Indian) 

123 
 

 

142 

    Fair OC user 



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result: g/dL 
(mean (range)) 

Female 
(non-OC 
user) 
 
 
Female (OC 
user) 

12.9 (11.3 - 
15) 
 
 
 
12.8 (11.2 - 
14.9) 

12.46 (8.9 - 14.5 
Oriental) & 12.36 
(8.7 - 14.9 Indian) 
 
 
12.52 (10.2 - 14.2 
Oriental) &12.58 
(9.8 - 14.1 Indian) 

12.46         
(8.9 - 14.5) 
 
 

12.52         
(10.2 -14.2) 

        

          Outcome 
summary 

Female 
(Total) 

White > Black and Asian (Indian) and Asian (Oriental), Oriental>Indian 

#Hollo
well_2
0055 

Hb NHAES 
III 

USA Range: 20 -70 
years and 
over 

Count Female 
Male 

3642 
3147 

  2400 
2961 

2166 
3170 

  Good Age group 
weight 
adjusted 

          Result: g/dL 
(mean (SD)) 

Female 
Male 

13.45 (1.1) 
14.94 (1.1) 

  12.53 (1.2) 
14.38 (1.2) 

13.2 (1.2) 
15.22 (1.1) 

      

          Outcome 
summary 

Female 
Male 

White (Non-Hispanic White)>Other (Mexican American)>Black (Non-Hispanic Black) 
Other (Mexican American)>White (Non-Hispanic White)>Black (Non-Hispanic Black) 

#Horn_
2002 
6 

Hb NHANE
S III 

USA NR Count Female 
Male 

1279 
1032 

  842 
734 

909 
1000 

  Poor   

          Result: g/dL 
(95% reference 
interval) 

Female 
Male 

11.5 - 15.3 
13.4 - 16.8 

  10.6 - 14.5 
12.7 - 16.7 

11.2 - 15.0 
13.6 - 17.2 

      

          Outcome 
summary 

Female 
Male 

White (Non-Hispanic White)>Black (Non-Hispanic Black) 
Other (Mexican American) > Black (Non-Hispanic Black) 

#Jacks
on 
1992 
7 

Hb NHANE
S II 

USA Range: 18-49 Count Male 2394   303     Good Hb below 
normal 
(13g/dl) 
were 
removed 
from the 
sample 

          Result: g/dL 
(mean (SD)) 

Male 15.3 (1.0)   14.58 (1.18)       

          Outcome 
summary 

Male White (European American)>Black (African American) 
 

#Jim_1
9878 

Hb NR USA 20-40 
majority 

Count Female 
 
 
 
Male 

43 
 
 
 
70 

33 (Chinese) + 72 
(Filipino) + 41 
(Japanese)  
 
78 (Chinese) + 81 
(Filipino) + 70 
(Japanese) 

      Poor   



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result: g/dL 
(Median 
(range)) 

Female 
 
 
 
 
 
Male 

13.5  
(11.2 - 15.9)  
 
 
 
 
14.9  
(13.2 - 16.1) 

13.1 (11.3 - 14.3 
Chinese) & 13.1 
(10.9 - 15.2 Filipino) 
& 13.4 (11.2 - 15.7 
Japanese) 
 
14.8 (13.5 - 16.1 
Chinese) & 15.2 
(13.2 - 17.4 Filipino) 
& 15.7 (13.6 - 18 
Japanese) 

          

          Outcome 
summary 

Female 
Male 

No evidence of difference 
No evidence of difference 

  

#Johns
on-
spear_
1994 
9 

Hb NHANE
S II 

USA Range: 18-44 Count Female 2301   388     Poor Mean 
remained 
the same 
after 
adjusting 
for 
education, 
income, 
smoking 
iron status 

          Result: g/dL 
(mean (SD)) 

Female 13.4 (1.0)   12.6 (1.2)       

          Outcome 
summary 

Female White>Black 
 

#Kerr_
1982 
10 

Hb HANES I USA Range: 18-75 Count 18-44 yr: 
Female 
Male 
 
45-75yr 
total 

3773 
1838 
 
 
5116 

  931 
330 
 
 
1008 

    Poor   

          Result: g/dL 
(mean (SE)) 

18-44 yr: 
Female 
Male 
 
45-75yr 
total 

 
11.5 (0.4) 
11.3 (0.4) 
 
11.5 (0.2) 

   
10.9 (0.6) 
10.9 (0.6) 
 
10.8 (0.6) 

        



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Outcome 
summary 

18-44 yr: 
Female 
Male 
 
45-75yr 
total 

 
White (Hispanic included)>Black; 
White (Hispanic included)>Black 
 
White (Hispanic included)>Black 

  

#Kozliti
na_201
211 

Hb Dallas 
Heart 
Study 

USA Range: 18-85 Count Total 1065   1633 459   Good   

          Result:  
(% Anaemia 
(<12g/dL)) 

Female 
Male 

7.1 
0.8 

  30 
4.5 

14.1 
0.5 

      

          Outcome 
summary 

Total Anaemia was more common in Black (African) when comparing with White (European American) 
and Other (Hispanic) respectively; and more common in Other (Hispanic) when comparing with 
White (European American) 

  

#Lawri
e_2009 
12 

Hb Ours South 
Africa 

 Average 41 Count Female     372 218   Fair   

          Result: g/dL 
(2.5% - 97.5% 
percentile) 

Female     11.6 - 16.1 11.6 -16.8       

          Outcome 
summary 

Female Other (Combined Asian, coloured and Caucasian)>Black   

#Le_20
1613 

Hb NHANE
S 2003-
2012 

USA Range: 30-85 Count Total 16157   9826 12156   Good   

          Result: g/dL 
(mean (SD) of 
% Anaemia^ in 
age groups) 

Female 
Male 

10.0 (4.3) 
10.8 (3.9) 

  24.3 (6.7) 
14.6 (10.9) 

11.9(2.8) 
5.3 (3.9) 

      

          Outcome 
summary 

Female 
 
 
Male 

Anaemia was more common in Black (Non-Hispanic Black) and Other (Hispanic) compared with 
White (Non-Hispanic White)  
 
Anaemia was more common in Black (Non-Hispanic Black) and Other (Hispanic) compared with 
White (Non-Hispanic White)  

 



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Mast
_2012 
14 

Hb REDS-II 
and  
NHANE
S 

USA Range: 18-70 
and over 

Count Total: 
REDS-II 
 
 
 
NHANES 

 
31127 
 
 
 
7270 

   
1803 
 
 
 
1128 

 
1913 
(Hispanic)+ 
1913 (Other) 
 
1282 
(Hispanic)+ 584 
(Other) 

  Fair   

          Result: g/dL 
(mean 
difference, 
(SE)) 

Female: 
REDS-II 
NHANES 
 
 
 
 
Male:  
REDS-II 
NHANES 

Reference    
-0.48 (0.02)  
-0.13 (0.05) 
  
 
 
 
 
-0.29 (0.03) 
-0.89 (0.05) 

Hispanic:  
-0.15 (0.02), 
-0.4(0.05) & 
Other:  
-0.1 (0.02) 
-0.29 (0.07)  
 
Hispanic:  
 -0.14 (0.03), 
0.01 (0.05)&  
Other: 
-0.07 (0.03)  
-0.12 ( 0.07) 

      

          Outcome 
summary 

Female: 
REDS-II 
NHANES 
 
Male:  
REDS-II 
NHANES 

 
White > Hispanic/Other > Black 
White > Hispanic/Other > Black 
 
 
White > Hispanic/Other > Black                                                  
White/Hispanic/Other > Black 

  

#Miller
_1988 
15 

Hb NR UK Range: 45-54 Count Male 68 75 24     Fair   

          Result: g/dL 
(mean (SD)) 

Male 15.5 (1.0) 15.3 (1.2) 14.7 (1.1)         

          Outcome 
summary 

Male No evidence of difference between White (European), Asian (Indian) and Black (West Indian)   

#Pan_2
00816 

Hb NHANE
S III 

USA Range: 20--65 Count Male 1905   1600     Good   

          Result: g/dL 
(mean (SE)) 

Male 15.3 (<0.1)   14.6 (<0.1)         

          Outcome 
summary 

Male White (Non- Hispanic White) >Black (Non-Hispanic Black) 



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Smit_
2019 
17 

Hb NR South 
Africa 

Range: 18-65 Count Female 
Male 

286 
141 

  33 
32 

  142 
77 

Fair   

          Result: g/dL 
(mean (SD)) 

Female 
Male 

14.0 (1.6) 
13.4 (1.4) 

  13.5 (1.3) 
13.2 (2) 

  13.6 (1.3) 
13.4 (1.1) 

    

          Outcome 
summary 

Female 
Male 

No evidence of difference between White (Caucasian), Black(African) and Mixed group 

¶Thom
son_20
1118 

Hb WHI-OS USA Range: 50-79 Count Female 61101 2218 5413 290 (American 
Indian or 
Alaskan 
Native)+ 2794 
(Hispanic or 
Latino)+ 816 
(Other) 

  Good Post 
menopause 

          Result: g/dL 
(% Anaemia 
(<12g/dL) ) 

Female 4.5 4.2 16.3 6.9 (American 
Indian or 
Alaskan Native) 
& 5.6 (Hispanic 
or Latino) & 6.9 
(Other) 

      

          Outcome 
summary 

Female White (Non-Hispanic White) & Asian ( Asian/pacific islander) & Other ( American Indian or Alaskan 
Native/Hispanic/Latino/ Other)>Black (African American) 

  

#Yassi
n_2022 
19 

Hb NR Qatar Range: 18-60 Count Female 
Male 

  130 
355 

95 
160 

225 
515 

  Poor   

          Result: g/dL 
(mean (SD)) 

Female 
Male 

  12.8 (0.96) 
14.9 (1.3) 

12.4 (0.9) 
14.5 (1.2) 

12.7 (1.0) 
14.7 (1.3) 

      

          Outcome 
summary 

Female 
 
Male 

No evidence of difference between Asian, Black (African) and Other (Arab) 
 
Asian>Black (African) 

  

#Beutl
er_200
5 
1 

MCV NR USA Mean: 
Female- 
White 57.6, 
Black 49.8 
Male- 
White 57.6, 
Black 51.0                     

Count Female 
Male 

15624 
15405 

  760 
733 

    poor Mean 
difference: 
-2.7 fL in 
age 
matched 
and iron 
deficiency 
excluded 
subset 

        Result: fL 
(mean (SE)) 

Female 
Male 

90.5 (0.04) 
90.7 (0.04) 

  86.8 (0.2) 
87.7 (0.2) 

      

        Outcome 
summary 

Female 
Male 

White> Black (African-American) 
White> Black (African-American) 

  

#Cheng
_20043 

MCV NHANE
S III 

USA Range: 18 - 
75 

Count Female 
Male 

1937 
1188 

  1048 
564 

1185 
550 

  Poor   



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result Female 
Male 

No numerical result was reported     

          Outcome 
summary 

Female 
Male 

No evidence of difference was reported between White (Non-Hispanic White); 
Black (Non-Hispanic black) and Other (Mexican American) 

  

#Godsl
and_19
834 

MCV NR UK Range: 16-45 Count Female 
(non-OC 
user)  
 
Female (OC 
user) 

69 
 
 
 
84 

117 (Oriental)+ 109 
(Indian) 
 
 
59 (Oriental)+ 79 
(Indian) 

123 
 
 
 
142 

    Fair OC user 

          Result: fL 
(mean (range)) 

Female 
(non-OC 
user) 
 
Female (OC 
user) 

89.1 (77 -99)  
 
 
89.6 (81-101) 

88.7 (75 - 101 
Oriental) & 85.3 (69 
- 99 Indian) 
 
89.3 (81 - 96 
Oriental) &85.7 (69 - 
97 Indian) 

86.3 (65 - 
100)  
 
 
86.9 (73 - 
101) 

        

          Outcome 
summary 

Female 
(total) 

White > Black and Asian (Indian ) and Asian (Oriental), Asian (Oriental)> Black,  
Oriental>Indian 

  

#Hollo
well_2
0055 

MCV NHAES 
III 

USA Range: 20 -70 
years and 
over 

Count Female 
Male 

3642 
3147 

  2400 
2961 

2166 
3170 

  Good Age group 
weight 
adjusted 

          Result: g/dL 
(mean (SD)) 

Female 
Male 

90.6 (4.6) 
91.0 (4.7) 

  87.1 (6.45) 
88.3 (6.12) 

88.6 (5.5) 
90.0 (4.4) 

      

          Outcome 
summary 

Female 
Male 

White (Non-Hispanic White)>Other (Mexican American)>Black (Non-Hispanic Black) 
White (Non-Hispanic White)>Other (Mexican American)>Black (Non-Hispanic Black)  

 

#Horn_
2002 
6 

MCV NHANE
S III 

USA NR Count Female 
Male 

1279 
1032 

  842 
734 

909 
1000 

  Poor   

          Result: mmol/L 
(95% reference 
interval) 

Female 
Male 

83.1 - 97.8 
83.5 - 98 

  75.1 - 98.5 
78.1 - 98.4  

80.7 - 97.0 
82.3 - 97.1 

      

          Outcome 
summary 

Female 
Male 

White (Non-Hispanic White)>Black (Non-Hispanic Black) 
White (Non-Hispanic White)>Black (Non-Hispanic Black)  

  



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Jim_1
9878 

 MCV   USA 20-40 
majority 

Count Female 
 
 
Male 

43 
 
 
70 

33(Chinese)+72(Filip
ino)+41(Japanese)  
 
78(Chinese)+81(Filip
ino) + 70 (Japanese) 

      Poor   

          Result: u3 
(Median 
(range)) 

Female 
 
 
 
 
 
Male 

89 (82- 96)  
 
 
 
 
 
89 (81.2 - 
100.7) 

88.2 (80.6 - 97.8 
Chinese) &  
89.4 (81.4 - 97.3 
Filipino) & 90.5 (81- 
98.9 Japanese) 
 
88 (81 - 95 Chinese) 
& 90 (81 - 99 
Filipino) & 91 (83 - 
99 Japanese) 

          

          Outcome 
summary 

Female 
Male 

No evidence of difference between White (Caucasian) and Asian ( Chinese, Filipino and Japanese)     

#Johns
on-
spear_
1994 
20 

MCV NHANE
S II 

USA Range: 18-44 Count Female 2301   388     Poor   

          Result: fL 
(mean (SD)) 

Female 
Iron 
deficiency 
 
Non- iron 
deficiency 

85.1 (5.6) 
 
 
 
90.2 (5.1) 

  78.6 (9.3) 
 
 
 
89.1 (6.6) 

        

          Outcome 
summary 

Female 
(Total ) 

White>Black 
  

  

#Kozliti
na_201
211 

MCV Dallas 
Heart 
Study 

USA Range: 18-85 Count Total 1065   1633 459   Good   

          Result:  
(% Microcytosis 
(MCV<80fL) & 
Macrocytosis 
(MCV>100fL) ) 

Female 
Male 

3.3 & 3.7  
0.6 & 3.3 

  14.3 & 1.4  
6.2 & 1.5 

7.8 & 1.1  
1.1 & 1.6 

      



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Outcome 
summary 

Total Microcytosis was more common in Black (African) and Other (Hispanic) when comparing with 
White (European American) respectively 
 
Macrocytosis was more common in White (European American) when comparing with Black 
(African) and Other (Hispanic) respectively  

  

#Pan_2
00816 

MCV NHANE
S III 

USA Range: 20--65 Count Male 1905   1600     Good   

          Result: fL 
(mean (SE)) 

Male 90.2 (0.2)   88.1 (0.2)         

          Outcome 
summary 

Male White (Non-Hispanic White) >Black(Non-Hispanic Black) 
   

  

#Smit_
2019 
17 

MCV NR South 
Africa 

Range: 18-65 Count Female 
Male 

286 
141 

  33 
32 

  142 
77 

Fair   

          Result: fL 
(mean (SD)) 

Female 
Male 

89 (6) 
90 (6) 

  88 (5) 
87 (8) 

  89 (6) 
90 (4) 

    

          Outcome 
summary 

Female 
Male 

No evidence of difference between White (Caucasian), Black (African) and Mixed group 
White (Caucasian)> Black (African), Mixed > Black(African)  

  

Yassin
_2022 
19 

MCV NR Qatar Range: 18-60 Count Female 
Male 

  130 
355 

95 
160 

225 
515 

  Poor   

          Result: fL 
(mean (SD)) 

Female 
Male 

  83.5 (10.2) 
83.9 (7.6) 

82.9 (13.81) 
83.6 (5.6) 

83.4 (11.0) 
83.8 (6.9) 

      

          Outcome 
summary 

Female 
 
Male 

No evidence of difference in Asian, Black (African) and Other (Arab) 
 
No evidence of difference in Asian, Black (African) and Other (Arab)  

  

#Bain_
1986 
21 

Platelet 
count 

NR UK Median: 
White 25, 
Black 
(African) 29, 
Black (West 
Indian) 26 
  

Count Female 
 
 
 
Male  

217 
 
 
 
148 

  63(West 
Indian)+13 
(African)  
 
10(West 
Indian)+12 
(African) 

    poor   



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result: x109/l 
(mean (95% 
reference 
interval)) 

Female 
 
 
 
 
 
Male 

289 
(187 - 445)  
 
 
 
 
262  
(168 - 411) 

  250 (166 – 
377 African) 
& 257 (160 - 
411 West 
Indian) 
 
216 (128 - 
365 African) 
& 271 (210 - 
351 West 
Indian) 

        

        Outcome 
summary 

Female 
Male 

White (Caucasian)>Black (West Indian) & Black (African); 
White (Caucasian)> Black (African), West Indian>African  
   

  

#Bain_
1996 
22 

Platelet 
count 

NR UK Range: 18-55 Count Female 
Male 

100 
100 

  50 
65 

51 
51 

  poor   

          Result: x109/l 
(geometric 
mean (95% 
range)) 

Female 
 
Male 

246  
(169 - 358) 
218  
(143 - 322) 

  207  
(125 - 342) 
183  
 (115 - 290) 

236 
(149 - 374) 
196  
(122 - 313) 

      

          Outcome 
summary 

Female 
 
Male 

White (Caucasian)> Black (African), Other (Afrocaribbean)> Black (African) 
 
White (Caucasian)> Black (African), White (Caucasian)>Other (Afrocaribbean) 
   

  

#Cheng
_2004 
3 

Platelet 
count 

NHANE
S III 

USA Range: 18 - 
75 

Count Female 
Male 

1937 
1188 

  1048 
564 

1185 
550 

  Poor   

          Result Female 
Male 

No numerical result was reported     

          Outcome 
summary 

Female 
Male 

No evidence of difference was reported between White (Non-Hispanic White); 
Black (Non-Hispanic black) and Other (Mexican American) 

 

#Gader
_19952

3 

Platelet 
count 

NR Saudi 
Arabia 

Mean (SD) 
White: 
34.7(8.6) 
Asian: 30.4 
(6.3) 

Count  
Male 

237 247 75 487   Poor   

        Result: x109/l 
( mean (SD)) 

 
Male 

248.7 (76.8) 247.3 (66.4) 238.5 (60.4) 256.8 (71.5)       



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

        Black: 26.8 
(5.5) 
Other: 24.9 
(10.8) 

Outcome 
summary 

 
 
Male 

Other (Saudi) > Black (West African);  
No evidence of difference was reported between Asian (Southeast Asians, Koreans and Filipinos), 
White (Europeans and American) 
  
  

  

#Hollo
well 
2005 
5 

Platelet 
count 

NHAES 
III 

USA Range: 20 -70 
years and 
over 
  

Count Female 
Male 

3641 
3145 

  2400 
2961 

2166 
3170 

  Good Age group 
weight 
adjusted 
  

        
 

Result: x109/l 
(mean (SD)) 

Female 
Male 

277.1 (70.7) 
252.7 (67.3) 

  1294.5(76.0) 
261.8 (69.7) 

292.7 (72.8) 
261.6 (64.3) 

    

        
 

Outcome 
summary 

Female 
 
 
Male 

Black (Non-Hispanic Black)>White (Non-Hispanic White), Other (Mexican American)>White (Non-
Hispanic White) 
 
Black (Non-Hispanic Black)>White (Non-Hispanic White), Other (Mexican American)>White (Non-
Hispanic White)  

 

#Horn_
2002 
6 

Platelet 
count 

NHANE
S III 

USA NR Count Female 
Male 

1279 
1032 

  842 
734 

909 
1000 

  Poor   

          Result: x109/l 
(95% reference 
interval) 

Female 
Male 

172-398   181 -1433 175 - 431       

          Outcome 
summary 

Female 
Male 

No evidence of difference was reported between White (Non-Hispanic White),  
Black (Non-Hispanic black) and Other (Mexican American) 
  

  

#Miller
_1988 
15 

Platelet 
count 

NR UK Range: 45-54 Count Male 68 75 24     Fair   

          Result: 
x103/mm3 
(mean (SD)) 

Male 218.3 (63) 252.0 (86.4) 217.1 (57.1)         

          Outcome 
summary 

Male Asian (Indian)>White (European); No evidence of difference in comparisons with Black (West 
Indian) 
  

  

#Pan_2
00816 

Platelet 
count 

NHANE
S III 

USA Range: 20--65 Count Male 1905   1600     Good   

          Result: 
x103/mm3 
(mean (SE)) 

Male 258.2 (2.8)   263.3 (2.4)         

          Outcome 
summary 

Male Black (Non-Hispanic Black)>White (Non-Hispanic White)     



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Segal
_2006 
24 

Platelet 
Count 

NHANE
S III 

USA Above 17  Count Total 4978   3278 3400   Good Evidence 
remained 
the same 
when 
adjusted 
(nutritional 
and 
inflammato
ry 
covariates 
and alcohol 
use 
  

          Result: × 103/μl 

(median 
(range) of 
geometric 
mean in age 
groups) 

Female 
 
Male 

275  
(254 - 284) 
251  
(232 - 260) 

  287  
(265 -300) 
262 
(242 - 271) 

285 
(268 - 295) 
261  
(241 - 270) 

    

          Outcome 
summary 

Female 
 
 
Male 

Black (Non-Hispanic black) >White (Non-Hispanic White), Other (Mexican American)>White (Non-
Hispanic White) 
 
Black (Non-Hispanic black) >White (Non-Hispanic White), Other (Mexican American)>White (Non-
Hispanic White)  

 

#Sigola
_1994 
25 

Platelet 
count 

NR Zimbabw
e 

Range: 20-50 Count Male 29   56     Fair   

          Result: x109/l 
(mean (SE)) 

Male 263 (11)   258 (8)         

          Outcome 
summary 

Male No evidence of difference was reported  
  
  

  

#Smit_
2019 
17 

Platelet 
count 

NR South 
Africa 

Range: 18-65 Count Female 
Male 

286 
141 

  33 
32 

  142 
77 

Fair   

          Result: x109/l 
(mean (SD)) 

Female 
Male 

267.2 (65.9) 
284.4 (68.8) 

  261.2 (53.2) 
263.6 (71.5) 

  270.7 
(66.2) 
273.0 
(64.7) 

    

          Outcome 
summary 

Female 
Male 

No evidence of difference between White (Caucasian), Black (African) and Mixed group 
   

  

#Yassi
n_2022 
19 

Platelet 
count 

NR Qatar Range: 18-60 Count Female 
Male 

  130 
355 

95 
160 

225 
515 

  Poor   

          Result: x109/l 
(mean (SD)) 

Female 
Male 

  265.0 (61.8) 
252.4 (65.7) 

243.1 (43.8) 
247.7 (63.3) 

260.9 (59.5) 
250.7 (65.2) 

      



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Outcome 
summary 

Female 
Male 

No evidence of difference between Asian, Black (African) and Other (Arab) 
  
   

  

¶Akiny
emiju_
2019 
26 

CRP REGAR
D 

USA > 45 Count Gender not 
specified  
(55% 
Female) 

928   928     Poor   

          Result:  
 % in Tertiles of 
sample CRP 
value  

Gender not 
specified  
(55% 
Female) 

    Tertile 1: 32.8 
Tertile 3: 50.9 

        

          Outcome 
summary 

Gender not 
specified  
(55% 
Female) 

Black (Non-Hispanic black) >White (Non-Hispanic white)  
  
   

  

~Alber
t_2004 
27 

CRP Women
's 
Health 
Study 

USA Mean (SD):  
54 (7.1) 

Count Female 24455 357 475 254   Good Evidence 
remained 
the same 
when 
applying 
fully 
adjusted 
model* 

          Result: mg/L 
(Median (IQR)) 

Female 2.01 
(0.81 – 4.37) 

1.12  
(0.48-2.25) 

2.96 
(1.19 - 5.86) 

2.06 
(0.88 - 4.88)  

    

          Outcome 
summary 

Female Black> White> Asian (Asian/Pacific Islander) 
  
   

#Anan
d_2004 
28 

CRP SHARE Canada Mean (SD):  
50.4 (10.3) 

Count Gender not 
specified 
(51% 
Female) 

332 306 (Chinese)+ 323 
(South Asian)  

  299   Good Adjusted 
for age and 
sex 

 
        Result: mg/L 

(mean (SE)) 
Gender not 
specified 
(51% 
Female) 

2.1 (0.1) 1.2(0.1 Chinese) & 
2.6 (0.1 South Asian) 

  3.7 (0.1)       

 
        Outcome 

summary 
Gender not 
specified 
(51% 
Female) 

Other (Aboriginal)>Asian (South Asian) and White (European) and Asian (Chinese), South 
Asian>White (European)& Chinese 
   

  

#Beasl
ey_200
929 

CRP Health 
ABC 

USA Range:70-79 Count Female 
Male 

757 
831 

  592 
471 

    poor   

          Result: pg/mL 
(median (IQR)) 

Female 
Male 

1.6 (1-3.1) 
1.3 (0.9 - 2.3) 

  2.2 (1.1 - 4) 
1.8 (1.1 - 3.3) 

        



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Outcome 
summary 

Female 
Male 

 Black>White, 
 Black >White 

            

#Chan
dalia_2
00330 

CRP NA USA Mean (SD): 
Asian 31 (2) 
White 29 (7) 

Count  
Male 

82 55   
 

  Poor Evidence 
remained 
the same 
adjusted 
for total fat 
mass, WC, 
insulin area 
under 
curve, 
estimate  

          Result: mg/L 
(Geometric 
mean) 

 
Male 

0.63 0.94         

          Outcome 
summary 

 
Male 

Asian (Asian Indian)> 
White (Caucasian) 
   

~Conro
y_2011 
31 

CRP a 
nutritio
nal 
interve
ntion 
study 

USA Range: 35-47 Count Female 67 74   23   Good Premenopa
usal  
  
  

          Result: mg/L 
(mean (SD) 

Female 1.7 (3.3) 0.6 (1.5)   1.1 (1.5)     

          Outcome 
summary 

Female White (Caucasian)>Asian (Japanese/Chinese/Filipino), no evidence of difference when comparing 
with Other (Native Hawaiian/Mix) 
   

#Fair_2
00732 

CRP Kaiser 
Perma
nente 
of 
Northe
rn 
Caifor
nia 

USA Range: 60-69 Count Female 
Male 

280 
443 

26 
41 

34 
71 

29 
44 

  poor   

          Result: mg/L 
(mean (SD) 

Female 
Male 

4.3 (7) 
2.6 (6) 

2.5 (4)  
2.5 (8) 

6.1 (8) 
3.2 (5) 

4.9 (6) 
2.2 (2) 

      

          Outcome 
summary 

Female 
Male 

No evidence of difference in comparison with White, Asian (east Asian), Black (African-American) 
and Other (Hispanic) 
   

  

#Ford_
2002 
33 

CRP NHAHE
S III 

USA ≥20 Count Gender not 
specified   

NR   NR NR   Good Fully 
adjusted 
model for 



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result:  
(OR (95%CI)) 

Gender not 
specified   

Reference   1.55  
(1.31 - 1.83) 

1.3 (1.06 - 1.59 
Mexican 
American) & 
1.04 (0.78 - 
1.37 Other) 

    testing 
association 
for CRP and 
leisure-
time 
physical 
activity **  

          Outcome 
summary 

Gender not 
specified   

Black (African-American) and  
Other (Mexican-American)>White 
   

 

#Ford_
2004 
34 

CRP NHANE
S  1999-
2000 

USA ≥20 Count Female 963   419 618 (Mexican-
American)+183 
(Other) 

  Good Adjusted 
for age;  
  
No 
evidence of 
difference 
between 
White and 
Black when 
applying 
fully 
adjusted 
model*** 

          Result: mg/L 
(Geometric 
mean) 

Female 2.3   3.1 3.5     

          Outcome 
summary 

Female Black (African American)>White, Other (Mexican American)>White 
  
  
  

    

#Hanle
y_2007 
35 

CRP IRAS 
Family 
Study 

USA Mean (SD) 
Female: Black 
40.44(12.96), 
Other 41.61 
(13.49), 
 
Male: Black 
42.37(14.25), 
Other 
40.01(14.42) 

Count Female 
Male 

    299 
233 

662 
452 

  Good   

        Result: mg/L 
(median (IQR)) 

Female 
Male 

    2.6 (0.9 - 6.0) 2.2 (0.9 - 5.1)       

        Outcome 
summary 

Female 
Male 

No evidence of difference between  Black( African-American) and Other (Hispanic) 
  
  
  
  

  

#Khera
_2005 
36 

CRP Dallas 
Heart 
Study 

USA Range:30-65 Count Female 
Male 

516 
475 

  1018 
740 

    Poor   

          Result: mg/L 
(median) 

Female 
Male 

3.2 
1.7 

  3.5 
2.1 

        

          Outcome 
summary 

Total Black>White    



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Lin_2
00737 

CRP NHANE
S 1999-
2002 

USA ≥40 Count Gender not 
specified  
(total) 

3526   1252 1422   Poor   

          Result:  
(% of people 
with elevated 
CRP ≥10 mg/L 

Gender not 
specified ( 
without 
diabetes)  

9.7   17.4 11.4       

          Outcome 
summary 

Gender not 
specified ( 
without 
diabetes)  

Black >White, No evidence of difference in comparison with Other (Mexican American) 
  
  
   

  

#Matt
hews_
2005 
38 

CRP SWAN USA Range: 42-52 Count Female 1400 231 (Chinese) + 248 
(Japanese) 

729 226   Fair No 
evidence of 
difference 
between 
White and 
Asian 
When 
applying 
fully 
adjusted 
model**** 

          Result: mg/L 
(median (IQR)) 

Female 1.4 (0.6- 3.9) 0.7 (0.3 - 1.4 
Chinese) & 0.5 (0.2 - 
1.2) 

3 (1 -7.2) 2.3 (1 - 5.1)     

          Outcome 
summary 

Female Black (African-American)> White >Asian (Chinese and Japanese) and, Other (Hispanic) > Asian 
(Chinese and Japanese) 
   

 

#Nguy
en_201
039 

CRP Bogalus
a Heart 
Study 

USA Mean 36.3 Count Female 
Male 

454 
374 

  221 
135 

    Fair   

          Result: mg/L 
(mean (SE)) 

Female 
Male 

3.3 (0.2) 
2 (0.1) 

  4.1 (0.3) 
2.6 (0.3) 

        

          Outcome 
summary 

Female 
Male 

No evidence of difference between White and Black 
  
   

  

#Pan_2
00816 

CRP NHANE
S III 

USA Range: 20--65 Count Male 1905   1600     Good   

          Result: mg/dL 
(mean (SE)) 

Male 0.3 (<0.1)   0.4 (<0.1)         

          Outcome 
summary 

Male Black (Non-Hispanic Black)>White (Non- Hispanic White)  
  
   

  



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Wene
r_2000 
40 

CRP NHANE
S III 

USA Range: 20-70 
and above 

Count Female 
Male 

NR   NR NR   Good   

          Result: mg/L 
(median 
(range) of CRP 
95% percentile 
in age groups) 

Female 
 
Male 

1.37 (1.04 - 
1.68) 
0.9 (0.51 - 
1.24) 

  2.19 (1.6 - 
2.56) 
1.82 (0.73 - 
2.4) 

1.73 (1.44 - 
2.47) 
1.29 (0.66 - 
2.59 

      

          Outcome 
summary 

Female 
Male 

No evidence of difference in comparison with White (Non-Hispanic white); 
Black (Non-Hispanic black) and Other (Mexican American)  

  

#Birk_
201841 

Albumin Soroka 
medical 
Centre 

Israel Range: 18-52 Count Male 118     108 
(Ashkenazi)+ 
255 (Sephardic) 

  Good   

          Result: g/L 
(mean (SD)) 

Male 40 (0.6)     39.4 (0.4 
Sephardic) & 
37.8 (0.4 
Bedouin) 

      

          Outcome 
summary 

Male White (Ashkenazi)>Other (Sephardic)>Other (Bedouin) 
  
   

  

#Godsl
and_19
834 

Albumin NR UK Range: 16-45 Count Female 71 37 (Oriental)+ 71 
(Indian) 

109     Good   

          Result: g/L 
(median 
(range)) 

Female 42.5  
(36 - 52) 

41.9 (38 - 46 
Oriental) & 41.2 (34 
- 48 Indian) 

41.2  
(35 - 49) 

        

          Outcome 
summary 

Female White > Black, White > Asian (Indian)  
  
  

    

#Horn_
2002 
6 

 Albumin NHANE
S III 

USA NR Count Female 
Male 

1279 
1032 

  842 
734 

909 
1000 

  Poor   

          Result: g/dL 
(95% reference 
interval) 

Female 
Male 

35 - 47 
37 - 50 

  32 - 47 
36 - 49 

34 - 48  
38 - 50 

      

          Outcome 
summary 

Female 
Male 

No evidence of difference in comparison with White (Non-Hispanic White), Black (Non-Hispanic 
Black) and Other (Mexican American)  
  

  

#Johns
on_20
0420 

Albumin NR UK Range: 21-62 Count Male 141 43       Fair   



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

          Result: g/dL 
(lower limit 
and upper 
limit) 

Male 40.1 - 49.4 38.3 - 49.4            

          Outcome 
summary 

Male White (Caucasian> Asian (Indian) 
   

  

#Kerr_
1982 
10 

Albumin  HANES I USA Range: 18-44 Count 18-44 yr: 
Female 
Male 
 
45-75yr 
total 

3773 
1838 
 
 
5116 

  931 
330 
 
 
1008 

    Poor   

          Result:  
(%  (SE) below 
standard 
(35g/L)) 

18-44 yr: 
Female 
Male 
 
45-75yr 
total 

 
0.4 (0.1) 
0.1 (0.1) 
 
1.0 (0.01) 

   
1.1 (0.6) 
0.1 (1.1) 
 
2.1 (0.03) 

        

          Outcome 
summary 

18-44 yr: 
Female 
Male 
 
45-75yr 
total 

 
White (Hispanic included)>Black 
White (Hispanic included)>Black 
 
White (Hispanic included)>Black 
  

  

#Mano
lio_199
242 

Albumin CARDIA USA Range: 18-30 Count Female 
Male 

1299 
1161 

  1447 
1143 

    Fair   

          Result: g/L 
(Median (5%-
95%percentile 
)) 

Female 
Male 

47 (41 - 50) 
48 (44 - 52) 

  45 (40 - 52) 
47 (42 - 49) 

        

          Outcome 
summary 

Female 
Male 

White>Black             

#Pan_2
00816 

 Albumin NHANE
S III 

USA Range: 20--65 Count Male 1905   1600     Good   

          Result: mg/dL 
(mean (SE)) 

Male 4.4 (<0.1)   4.1 (<0.1)         

          Outcome 
summary 

Male White (Non- Hispanic White) >Black (Non-Hispanic Black) 
  
   

  



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Perry
_1993 
43 

Albumin,  SHEP 
and 
CHIPS 

USA 68-93 Count Female 
Male 

18 
25 

  24 
8 

    Poor   

          Result: mg/dL 
(mean (SE)) 

Female 
Male 

4.74 (0.05) 
4.62 (0.06) 

  4.13 (0.09) 
4.16 (0.17) 

        

          Outcome 
summary 

Female 
Male 

White (Caucasian) >Black (African-American) 
 White (Caucasian) >Black (African-American) 
  

  

#Walte
r_1975 
44 

Albumin NR Germany NR Count Male 100 100 100     Poor   

          Result: mg/ml 
(mean (SD)) 

Male 44.4 (4.6) 54.3 (15.1) 47.0 (6.8)         

          Outcome 
summary 

Male Black> White (German), Asian (Indian) >White (German), Asian (Indian)>Black 
   

  

#Bikle_
1998 
45 

Calcium CARDIA USA Range: 25-36 Count Female 
Male 

84 
114 

  96 
109 

    Poor   

          Result: mmol/L 
(mean (SD)) 

Female 
Male 

2.34 (0.12) 
2.40 (0.12) 

  2.32 (0.11) 
2.39 (0.11) 

        

          Outcome 
summary 

Female 
Male 

No evidence of difference in comparison with White and Black 
  
   

  

#Birk_
201841 

Calcium  Soroka 
medical 
Centre 

Israel Range: 18-52 Count Male 109     110 (Bedouin)+ 
253 (Sephardic) 

  Good   

          Result: mmol/L 
(mean (SD)) 

Male 2.31 (0.1)     2.29 (0.12 
Sephardic) & 
2.27 (0.1 
Bedouin) 

      

          Outcome 
summary 

Male White (Ashkenazi)>Other (Bedouin) 
   

  

#Brick
man_1
99346 

Calcium NR USA Mean 
(SD)White: 38 
(1.9) 
Black: 39 (1.7) 

Count Female 
Male 

14 
20 

  19 
12 

    poor   

          Result: mg/dL 
 (mean (SE)) 

Gender not 
specified   

9.5 (0.06)   9.56 (0.07)         

          Outcome 
summary 

Gender not 
specified   

No evidence of difference Between White and Black 
  
   

  



Study 
ID 

Blood 
tests  

Dataset
/study 
name 

Country 
of  
study 

Age 
(years) 

Stat Subgroup Ethnic distribution 

White                     Asian                               Black                       Other                      Mixed 

Quality Covariates 

#Godsl
and_19
834 

 Calcium NR UK Range: 16-45 Count Female 70 36 (Oriental)+ 70 
(Indian) 

102     Good   

          Result: mmol/L 
(median 
(range)) 

Female 2.34  
(2.03 - 2.45) 

2.18 (2.03 -2.41 
Oriental) & 2.22 
(1.94 - 2.54 Indian) 

2.24  
(1.98 - 2.51) 

        

          Outcome 
summary 

Female No evidence of difference in comparison with White, Black and Asian (Oriental &Indian)  
  
   

  

#Hams
on_20
0347 

Calcium NR UK Range: 20-40 Count Female 
Male 

51 
37 

71 
42 

      Fair   

          Result: mmol/L 
 (mean (SE)) 

Female 
Male 

2.2 (0.11) 
2.2 (0.10) 

2.2 (0.11) 
1.1 (0.10) 

          

          Outcome 
summary 

Female 
Male 

No evidence of difference in comparison with White and Asian (Gujaratis)  
  
   

  

#Horn_
2002 
6 

Calcium NHANE
S III 

USA NR Count Female 
Male 

1279 
1032 

  842 
734 

909 
1000 

  Poor   

          Result: mmol/L 
(95% reference 
interval) 

Female 
Male 

2.1 - 2.5 
2.15 - 2.53 

  2.1 - 2.5 
2.18 - 2.55 

2.1 - 2.45 
2.13 - 2.53 

      

 
        Outcome 

summary 
Female 
Male 

No evidence of difference in comparison with White (Non-Hispanic White), Black (Non-Hispanic 
Black) and Other (Mexican American)  
  

  

#Perry
_1993 
43 

Calcium SHEP 
and 
CHIPS 

USA Range: 68-93 Count Female 
Male 

18 
25 

  24 
8 

    Poor   

          Result: mg/dL 
 (mean (SE)) 

Female 
Male 

8.19 (0.07) 
8.06 (0.07) 

  8.73 (0.09) 
8.80 (0.14) 

        

          Outcome 
summary 

Female 
Male 

Black (African-American)> White (Caucasian)  
 Black (African-American)> White (Caucasian)  

  

BMI: Body mass index; CRP: C reactive protein; Hb: haemoglobin; IQR: inter quartile range; MCV: mean cell volume HDL: high-density lipoproteins cholesterol; LDL-C: low-density lipoproteins cholesterol; MCV: 

mean cell volume; NR: Not reported; OR: odds ratio; PA: physical activity; SD: standard deviation; SE: standard error; SEM: standard error of the mean; TG: triacylglycerol; TC: total cholesterol; WC: Waist 
circumference; 95% CI: 95% confidence interval. 

^Anaemia :<12g/dL for female, <13/dL for male;  

Study designs: #cross-sectional study, ¶cohort study, ~trials 



* Adjusted Age BMI, history of hypertension, smoking status, diabetic status, alcohol use, exercise, history of myocardial infraction in mother and/or father, estrogen use, education, triglycerides, HDL,LDL 

*Adjusted for age, sex, ethnicity, education, working status, smoking status, serum cotinine concentration, hypertension, body mass index, waist-to-hip ratio, total cholesterol concentration, high-density lipoprotein 

cholesterol concentration, aspirin use; 

**Adjusted for education, smoking status, total cholesterol concentration, systolic blood pressure, waist circumference, alcohol use, and hormone replacement therapy;  

*** Adjusted for location, education, leisure PA, total calories and percent calories from fat intake. 

  



Appendix 6 Meta-analyses result and forest plots  

(IV: Weights are from fixed-effects model; DL: Weights are from random-effects model) 

Haemoglobin Black vs White female (subgroup-country)  

 



Haemoglobin Black vs White female (subgroup-study quality)  

 



Haemoglobin Black vs White female (Fixed-effects model and random-effects model) 

  



Haemoglobin Black vs White male (subgroup-country)  

 



Haemoglobin Black vs White male (subgroup-study quality)  

 

 



Haemoglobin Black vs White male (Fixed-effects model and random-effects model) 

 

 



Haemoglobin Asian vs White male (Fixed-effects model and random-effects model) 

 



Haemoglobin Black vs Asian female (Fixed-effects model and random-effects model) 

 



Haemoglobin Black vs Asian male (Fixed-effects model and random-effects model) 

 



MCV Black vs White female (subgroup by country of study) 

 



MCV Black vs White female (subgroup by study quality) 

 



MCV Black vs White female (Fixed-effects model and random-effects model)  

 



MCV Black vs White male (subgroup by country of study)  

  



MCV Black vs White male (subgroup by study quality) 

 



MCV Black vs White male (Fixed-effects model and random-effects model)  

 



Platelet (PLT) Black vs White female (Fixed-effects model and random-effects model)  

 



Platelet (PLT) Black vs White male (subgroup-country of study)  

 

 



Platelet (PLT) Black vs White male (subgroup-study quality)  

 



 

Platelet (PLT) Black vs White male (Fixed-effects model and random-effects model)  

 



Platelet (PLT) Asian vs White male (Fixed-effects model and random-effects model)  

 



Platelet (PLT) Black vs Asian male (Fixed-effects model and random-effects model)  

 



CRP Black vs White female (Fixed-effects model and random-effects model) 

 



CRP Black vs White male (Fixed-effects model and random-effects model) 

 



CRP Asian vs White female (Fixed-effects model and random-effects model) 

 

 

 

 



Calcium Black vs White female (Fixed-effects model and random-effects model) 

 

Calcium Black vs White male (Fixed-effects model and random-effects model) 

 



Albumin (ALB) Black vs White male (Fixed-effects model and random-effects model) 
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