
PEER REVIEW HISTORY 

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) Seroprevalence and correlates of Toxoplasma gondii infection in 
Yoremes (Mayos) in Mexico: a cross-sectional study 

AUTHORS Alvarado-Esquivel, Cosme; Rascón-Careaga, Antonio; Hernández-
Tinoco, Jesús; Corella-Madueño, Maria; Sánchez-Anguiano, Luis; 
Aldana-Madrid, Maria; Almada-Balderrama, Gerardo; Nuñez-
Aguirre, Alan; Liesenfeld, Oliver 

 

VERSION 1 - REVIEW 

REVIEWER Maria Vitale 
Istituto Zooprofilattico Sperimentale of Sicily  
Italy 

REVIEW RETURNED 28-Oct-2015 

 

GENERAL COMMENTS I would like to have some more discussion on squirrel meat since is 
not a common meat in other Countries how it is cooked and 
consumed? Is it barbecued? Because this could explains an uneven 
cooking ( see for example Vitale et al J Food Prot. 2014 
Apr;77(4):643-6.).  
It is interesting the story on cesarean sections that to my knowledge 
has never been reported. Could you go on the 6/ 23 positive cases 
to address why they needed the cesarean sections? If their babies 
had some health problems? Although the number are low it could 
give useful information maybe 

 

REVIEWER Helieh Oz, DVM, PhD, AGAF 
UK Medical Center, USA 

REVIEW RETURNED 08-Nov-2015 

 

GENERAL COMMENTS Authors have previously published in this area on Toxoplasma 
seroprevalence populations in natives from different part of Mexico. 
This is another interesting continuation of these series of 
epidemiological studies to detect seroprevalence and correlations of 
Toxoplasma infection in another indigenous ethnicity of Mayos 
(Yoremes) from Northwestern Mexico. The trial performed in a 
relatively small sample size of total 200 from both sex enrolled with 
age differences from 12-80 years old. A detailed questionnear 
survey was prepared in varieties of areas including socio-economic, 
feeding habits and health matters. Inclusion criteria were being 
Mayos ethnic and above age of 12 who agreed to participate in the 
study.  
No sex difference was detected while equally 13% (26) male or 
female were positive for anti Toxoplasma IgG antibody. Only IgG 
seropositive participants were further tested for anti Toxoplasma 
IgM. Of these 19 (73%) were also found positive, demonstrating a 
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recent or a recurrent infection. It is of interest to know a possible 
sex, or age difference between the IgM positive participants.  
Further, authors did not detect any seroprevalence variation related 
to the sex, educational level, occupation or socioeconomic status of 
participants.  
Toxoplasma seroprevalence in Mayos was definitely correlated with 
history of lymphadenopathy (P=0.03) those with frequent abdominal 
pain (P=0.03), consumption of raw dried meat (p=0.02) and squirrel 
(p=0.01 or 0.04) and increased age.  
Whether age related increased infection could possibly be explained 
due to the improvement in environmental sanitation or personal 
awareness and hygiene not clear.  
In women, it was associated with history of cesarean sections 
(P=0.03) and miscarriages (P=0.02) but not stillbirth. Another recent 
and related cross sectional study by the authors in 150 women from 
Northern Mexico (Durango) reports high association between anti 
Toxoplasma seropositive with stillbirth, consumption of meat, 
surgery, and lymphadenopathy. [Stillbirth history and Toxoplasma 
..in women ..in a northern Mexican City (2015), this reference is 
missing.  
The only exclusion criteria was age limitation under 12 years and the 
reason is not discussed.  
 
Another concern is whether testing all participants for IgM would 
have proven the possible new/recent infection. However, authors 
only analyzed those anti-Toxoplasma IgG sera positives further for 
IgM antibodies.  
This should be better explained in the manuscript.  
Consumption of squirrel meat (OR= 4.99; 95% CI: 1.07-23.31; 
P=0.04). this contradict with table 3, as indicated p=0.01.  
In result please make clear from IgG positives 19 were IgM positive 
(and not from total participants.  
Stillbirth history and Toxoplasma gondii infection in women attending 
public health centers in a northern Mexican City. Eur J Microbiol 
Immunol (Bp). 2015 

 

REVIEWER Ting-Yi Chiang, PhD. 
Centers for Disease Control, TAIWAN 

REVIEW RETURNED 15-Nov-2015 

 

GENERAL COMMENTS 1. Several similar papers which study population are also in many 
Mexico areas. The authors should state whether the Yoremes 
(Mayos) population is different from others? or why should the study 
focus on the ethnic groups in Mexico? Could the population's results 
have public health implication to the international readers?  
 
2. In the introduction, the authors indicated that the climate may 
influence the seroprevalence of T. gondii, but there's no further 
discussion in this research?  
 
3. In the material and methods (sample size), while the authors 
calculated the sample size, they adopted 16.6% as the least 
acceptable result. Please clarify and explain the rate, and describe 
whether the researchers tried to enroll the Yoremes (Mayos) 
population have similar accept rate?  
 
4. The authors indicated that "After obtaining permission from the 
Yoremes leaders, they invited people "under their command", please 
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clarify and explain whether the participants enroll in the study in a 
volunteer basis?  
 
5. How do the researchers choose the participants while the sample 
size was not enough? the authors choose residents in some areas, 
invite them to participate, and when the sample was enough, then 
stop to enroll cases? Could the strategy influence the results since 
authors only enroll cases in some areas? maybe should explain 
more in the methods and discussion.  
 
6. Since the sample size is relatively small, the authors have almost 
40 variables to analyze, could you indicate the statistical power?  
 
7. In the table 2, the characteristics of "clinical status" and abdominal 
pain, headache, memory impairment ...etc have highly association, 
please consider the interaction of variables. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Maria Vitale  

Istituto Zooprofilattico Sperimentale of Sicily  

 

I would like to have some more discussion on squirrel meat since is not a common meat in other 

Countries how it is cooked and consumed? Is it barbecued? Because this could explains an uneven 

cooking ( see for example Vitale et al J Food Prot. 2014 Apr;77(4):643-6.).  

 

Further discussion about cooking of squirrel meat was added to the Discussion section (page 14, 

lines 14-16).  

 

 

It is interesting the story on cesarean sections that to my knowledge has never been reported. Could 

you go on the 6/ 23 positive cases to address why they needed the cesarean sections? If their babies 

had some health problems? Although the number are low it could give useful information maybe  

 

We did not obtain information about the indications for cesarean section or the health status of the 

children born by this surgical procedure. This information was added to the Discussion section (page 

15, lines 14-15).  

 

 

Reviewer: 2  

 

Helieh Oz, DVM, PhD, AGAF  

UK Medical Center, USA  

 

Authors have previously published in this area on Toxoplasma seroprevalence populations in natives 

from different part of Mexico. This is another interesting continuation of these series of 

epidemiological studies to detect seroprevalence and correlations of Toxoplasma infection in another 

indigenous ethnicity of Mayos (Yoremes) from Northwestern Mexico. The trial performed in a relatively 

small sample size of total 200 from both sex enrolled with age differences from 12-80 years old.  

 

We recalculated the sample size using a power of 80%. The result of the calculation was 198 subjects 

(page 7, lines 12-15).  
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A detailed questionnear survey was prepared in varieties of areas including socio-economic, feeding 

habits and health matters. Inclusion criteria were being Mayos ethnic and above age of 12 who 

agreed to participate in the study. No sex difference was detected while equally 13% (26) male or 

female were positive for anti Toxoplasma IgG antibody. Only IgG seropositive participants were 

further tested for anti Toxoplasma IgM. Of these 19 (73%) were also found positive, demonstrating a 

recent or a recurrent infection. It is of interest to know a possible sex, or age difference between the 

IgM positive participants.  

 

Further analysis of IgM seropositivity was performed and results of this analysis were added to the 

manuscript (page 11, lines 10-12).  

 

 

Further, authors did not detect any seroprevalence variation related to the sex, educational level, 

occupation or socioeconomic status of participants.  

Toxoplasma seroprevalence in Mayos was definitely correlated with history of lymphadenopathy 

(P=0.03) those with frequent abdominal pain (P=0.03), consumption of raw dried meat (p=0.02) and 

squirrel (p=0.01 or 0.04) and increased age.  

Whether age related increased infection could possibly be explained due to the improvement in 

environmental sanitation or personal awareness and hygiene not clear.  

 

A discussion about the relation of sanitation and hygiene and the association of T. gondii infection 

with age was added (page 13, lines 20-23).  

 

 

In women, it was associated with history of cesarean sections (P=0.03) and miscarriages (P=0.02) but 

not stillbirth. Another recent and related cross sectional study by the authors in 150 women from 

Northern Mexico (Durango) reports high association between anti Toxoplasma seropositive with 

stillbirth, consumption of meat, surgery, and lymphadenopathy. [Stillbirth history and Toxoplasma ..in 

women ..in a northern Mexican City (2015), this reference is missing.  

 

Information about the study of T. gondii exposure among women with a history of stillbirths in 

Durango, Mexico was added (page 15, lines 10-14).  

 

The only exclusion criteria was age limitation under 12 years and the reason is not discussed.  

 

The reason of not including minor (younger than 12 years old) participants was added (page 13, line 

23, and page 14, lines 1-2).  

 

 

Another concern is whether testing all participants for IgM would have proven the possible new/recent 

infection. However, authors only analyzed those anti-Toxoplasma IgG sera positives further for IgM 

antibodies.  

This should be better explained in the manuscript.  

 

A reason for not testing all participants for IgM was added (page 15, lines 21-23, and page 16, lines 1-

2).  

 

 

Consumption of squirrel meat (OR= 4.99; 95% CI: 1.07-23.31; P=0.04). this contradict with table 3, as 

indicated p=0.01.  
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P value (0.01) of the variable consumption of squirrel meat included in Table 3 was obtained by 

bivariate analysis. In contrast, P value (0.04) of this variable included in the text (page 12, lines 11-13) 

was obtained by further multivariate analysis.  

 

 

In result please make clear from IgG positives 19 were IgM positive (and not from total participants.  

 

A sentence to make clear that the 19 IgM positive results were obtained by analyzing only the 26 IgG 

positive sera was added (page 11, lines 4-5).  

 

 

Stillbirth history and Toxoplasma gondii infection in women attending public health centers in a 

northern Mexican City. Eur J Microbiol Immunol (Bp). 2015  

 

This reference was added (No. 25).  

 

 

Reviewer: 3  

 

Ting-Yi Chiang, PhD.  

Centers for Disease Control, TAIWAN  

 

1. Several similar papers which study population are also in many Mexico areas. The authors should 

state whether the Yoremes (Mayos) population is different from others? or why should the study focus 

on the ethnic groups in Mexico? Could the population's results have public health implication to the 

international readers?  

 

Explanations for the study of Toxoplasma gondii infection in Yoremes were added (page 5, lines 16-

21).  

 

 

2. In the introduction, the authors indicated that the climate may influence the seroprevalence of T. 

gondii, but there's no further discussion in this research?  

 

A correlation of climate and Toxoplasma gondii infection was included in the Discussion section (page 

13, lines 12-19).  

 

 

3. In the material and methods (sample size), while the authors calculated the sample size, they 

adopted 16.6% as the least acceptable result. Please clarify and explain the rate, and describe 

whether the researchers tried to enroll the Yoremes (Mayos) population have similar accept rate?  

 

We recalculated the sample size and added a 5% for refusals (page 7, lines 12-15).  

 

 

4. The authors indicated that "After obtaining permission from the Yoremes leaders, they invited 

people "under their command", please clarify and explain whether the participants enroll in the study 

in a volunteer basis?  

 

Only volunteer Yoremes were included in the study. The sentence was rewritten to make it clearer 

(page 7, lines 17-18).  
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5. How do the researchers choose the participants while the sample size was not enough? the 

authors choose residents in some areas, invite them to participate, and when the sample was 

enough, then stop to enroll cases? Could the strategy influence the results since authors only enroll 

cases in some areas? maybe should explain more in the methods and discussion.  

 

A description about the sampling strategy to increase the sample size was added in the Materials and 

Methods section (page 7, line 21, and page 8, lines 1-2), and the Discussion section (page 16, lines 

5-8).  

 

 

6. Since the sample size is relatively small, the authors have almost 40 variables to analyze, could 

you indicate the statistical power?  

 

The sample size was recalculated using an 80% power (page 7, lines 12-15). The number of 

variables in the analysis was substantially reduced after selecting those with P value equal to or less 

than 0.10 obtained in the bivariate analysis (page 9, lines 16-17).  

 

 

7. In the table 2, the characteristics of "clinical status" and abdominal pain, headache, memory 

impairment ...etc have highly association, please consider the interaction of variables.  

 

We added information about the likely interaction of clinical variables associated with T. gondii 

exposure. Therefore, no further regression analysis with these clinical variables was performed (page 

11, lines 16-18).  

 

 

 

VERSION 2 – REVIEW 

REVIEWER Maria Vitale 
Istituto Zooprofilattico Sperimentale " Adelmo Mirri" of Sicily, 
Palermo, Italy 

REVIEW RETURNED 23-Dec-2015 

 

GENERAL COMMENTS The paper is better than the previous one but I think that addressing 
the main concerns of reviewers simply adding that "more studies are 
requested" is not a satisfying answer but still a limitation that should 
be at least declared. I asked to discuss about the interesting 
observation on potential relation with women with cesareans and 
explaining that "further research about the association of T. gondii 
infection and cesarean section and other surgical procedures should 
be conducted" do not explain while is not conducted in now. it is 
difficult to have further information from these women? From the 
public health authorities? If so it should be declared in the study 
limitations maybe. The data is quite important considering that the 
same authors already observed that a T. gondii exposure was 
associated with a history of surgery in another Mexican region and 
further information could be useful for the general audience.  
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REVIEWER Helieh Oz, DVM, PhD, AGAF 
UK Medical Center, USA 

REVIEW RETURNED 17-Dec-2015 

 

GENERAL COMMENTS It is not clear why squirrel meat consumption is given p=0.01 or 
p=0.04.  
Page 12: line 8 and table 3 : consumption of …. squirrel (P=0.01)  
Page 3, line 51 and page 12: Line 33: consumption of squirrel meat 
(OR= 4.99; 95% CI: 1.07-23.31; P=0.04). 

 

REVIEWER Ting-Yi Chiang, PhD. 
Taiwan CDC 

REVIEW RETURNED 29-Dec-2015 

 

GENERAL COMMENTS The authors had answered my questions, and explained well in the 
manuscript. I would suggest the Editor to accept this article. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1.  

Maria Vitale  

Istituto Zooprofilattico Sperimentale " Adelmo Mirri" of Sicily, Palermo, Italy.  

 

1. The paper is better than the previous one but I think that addressing the main concerns of 

reviewers simply adding that "more studies are requested" is not a satisfying answer but still a 

limitation that should be at least declared. I asked to discuss about the interesting observation on 

potential relation with women with cesareans and explaining that "further research about the 

association of T. gondii infection and cesarean section and other surgical procedures should be 

conducted" do not explain while is not conducted in now. it is difficult to have further information from 

these women? From the public health authorities? If so it should be declared in the study limitations 

maybe. The data is quite important considering that the same authors already observed that a T. 

gondii exposure was associated with a history of surgery in another Mexican region and further 

information could be useful for the general audience.  

 

Further discussion about the association of T. gondii infection with cesarean sections was added 

(page 15, lines 14-21).  

 

 

Reviewer: 2.  

Helieh Oz, DVM, PhD, AGAF  

UK Medical Center, USA.  

 

It is not clear why squirrel meat consumption is given p=0.01 or p=0.04.  

Page 12: line 8 and table 3 : consumption of …. squirrel (P=0.01)  

Page 3, line 51 and page 12: Line 33: consumption of squirrel meat (OR= 4.99; 95% CI: 1.07-23.31; 

P=0.04).  

 

Concerning squirrel meat consumption, difference in the P values is due to the use of different 

statistical methods. The P value of 0.01 described in page 12 line 2 and in Table 3 was obtained by 

bivariate analysis. Whereas the P value of 0.04 described in page 3, line 21, and page 12, line 11 was 
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obtained by multivariate analysis. The statistical methods used are indicated in the Text (page 3, line 

18; page 12, lines 2 and 11; and Table 3). 

 

VERSION 3 - REVIEW 

REVIEWER Maria Vitale 
Istituto Zooprofilattico Spermentale of Sicily Adelmo Mirri, Palermo, 
Italy 

REVIEW RETURNED 13-Feb-2016  

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Helieh Oz, DVM, PhD, AGAF 
UK Med Center, USA 

REVIEW RETURNED 26-Jan-2016 

 

GENERAL COMMENTS I am still not clear about the need for evaluating same crude data 
with various techniques.  
I am not convinced by analyzing identical information with 2 different 
statistical methodologies (p=0.01 vs p=0.04) can bring new 
information or add novelty to paper, except confusing the readers.  
 
I suggest authors to be consistent and adhere to the analysis 
relevant to study that best explain the differences and exclude the 
excess variants. 

 

REVIEWER Ting-Yi Chiang, PhD. 
Taiwan CDC 

REVIEW RETURNED 09-Feb-2016 

 

GENERAL COMMENTS The authors had clearly stated the reviewers' comments and added 
research limitation in the manuscript. This paper could be accepted 
for publication. 

 

VERSION 3 – AUTHOR RESPONSE 

 

Reviewer: Helieh Oz, DVM, PhD, AGAF UK Medical Center, USA  

 

I am still not clear about the need for evaluating same crude data with various techniques.  

I am not convinced by analyzing identical information with 2 different statistical methodologies (p=0.01 

vs p=0.04) can bring new information or add novelty to paper, except confusing the readers.  

 

I suggest authors to be consistent and adhere to the analysis relevant to study that best explain the 

differences and exclude the excess variants.  

 

To avoid confusion over P values of behavioral variables obtained by bivariate and multivariate 
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analyses, we deleted P values of these variables obtained by bivariate analysis (including Table 3). 

Discussion was focused on results obtained by multivariate analysis (page 14, lines 8-9). 

 

VERSION 4 - REVIEW 

REVIEWER Maria Vitale 
Istituto Zooprofilattico Sperimentale of Sicily " Adelmo Mirri" 

REVIEW RETURNED 30-Mar-2016 

 

GENERAL COMMENTS I think that after the modifications the paper is better. Although the 
number is low there are some indication on risk factors that are 
worth for further analysis on a large number of individuals in different 
areas of Mexico but also in the world.  
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