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ARTICLE DETAILS 
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VERSION 1 - REVIEW 

REVIEWER Cosme Alvarado-Esquivel 
Universidad Juárez del Estado de Durango. México. 

REVIEW RETURNED 09-Mar-2016 

 

GENERAL COMMENTS Comments on manuscript:  
Toxoplasma gondii seroprevalence in the Portuguese population: 
comparison of three cross-sectional studies spanning three decades  
 
General comments:  
This is an interesting seroepidemiology study that provides 
information about the magnitude of T. gondii infection in the 
Portuguese population. The manuscript was well written, and 
important information was included in all sections of the manuscript. 
However, some minor issues should be addressed.  
 
Specific comments:  
1. Authors should provide the sensitivity and specificity of each of 
the laboratory methods used for the detection of IgG antibodies.  
 
2. What was the cut-off used in each laboratory method?  
 
3. The laboratory methods ELFA and agglutination usually yield 
international units per ml of IgG antibodies (in ELFA) or titers of 
antibodies (in the agglutination assay). Therefore, authors may 
provide the IgG antibody levels too.  
 
4. Authors should also include in the limitations of the study the lack 
of information about risk factors. Can authors perform any further 
analysis of population variables? For instance, can seroprevalences 
in urban and rural populations be compared?  
 
5. What type of sampling was performed? A random sampling? 
Where the same towns studied in the three studies?  
 
6. Is there any data about IgM serology?  
 
7. Where were enrolled people sampled? Were they obtained from 
the general population? Were they obtained in hospitals? Authors 
should describe more the characteristics of the people studied and 
the general characteristics of the National Serological Surveys. 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011648 on 5 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


 

REVIEWER Thomas A. O'Bryan, M.D. 
Infectious Disease Clinical Research Program  
Henry M. Jackson Foundation  
San Antonio Military Medical Center  
Fort Sam Houston, TX, USA 

REVIEW RETURNED 07-Apr-2016 

 

GENERAL COMMENTS Manuscript ID: bmjopen-2016-011648  
Toxoplasma gondii seroprevalence in the Portugese population: 
comparison of three cross-section studies spanning three decades.  
This study seeks to measure and compare seroprevalence of T. 
gondii IgG antibody in the Portuguese population at three time 
points: 1979/1980, 2001/2002, and 2013. A marked decline in 
seroprevalence across time is observed. This is consistent with 
findings from several European countries and the United States 
reporting a declining prevalence of T. gondii IgG. Thus, this is useful 
data that contributes to knowledge of shifting trends in the 
epidemiology of toxoplasmosis in industrialized countries. However, 
I believe this paper can be considerably improved with some 
revisions. My recommendations are as follows:  
1. More information of the 3 comparison groups is needed. The 
current description is incomplete and rather vague.  
a. Please include a brief description of the Portuguese National 
Serological Survey. How are the samples at each time point 
chosen? Are they representative of the general population of 
Portugal?  
b. The sample size of the 1979/1980 group needs be stated. It’s 
found in Table B but should be clear in the Methods and Results 
sections.  
c. The age groups of the 2001/2002 and 2013 samples are said to 
be “homogenously distributed”. Is this in comparison to the general 
Portuguese population at their respective time points? Or is this in 
comparison to the 1979/1980 data set?  
d. Readers would have a much clearer understanding of your 3 
sample groups if you provide a table describing their characteristics. 
The table should include the number (n) of samples, and exactly 
how many (with percentages) are found in each gender, age group, 
and the four geographic regions. If there are differences in age or 
region, your overall seroprevalence results may need to be adjusted.  
e. The samples used for analysis in the 2001/2001 and 2013 
categories were subgroups of a larger sample size. If the original 
samples reflected the general population of Portugal, can you show 
that the subgroups you used did not change the relative 
demographics? In other words, can you show there are no 
differences between the samples you used and did not use?  
f. We learn in the Results section that gender data is missing in the 
1979/1980 sample (p.7, l.19). However, reproductive age female 
data is given beginning on line 40. This need to be clarified. If 
gender data from 1979/80 is available only in young adults, consider 
limiting your analysis to only this group. Also, socioeconomic factors 
influence T. gondii seroprevalence. Higher prevalence is associated 
with poverty. Missing socioeconomic data should be discussed as a 
weakness in the paper but could be minimized if your samples really 
reflect the general population.  
2. Serologic methods:  
a. Inconsistency in serologic methods across long periods of time is 
an inherent weakness in studies such as this and may be of concern 
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to some readers. It is mentioned that the IgG antibody among the 
1979/1980 samples was determined by IFA method. If the kit 
manufacturer is known, it should be mentioned. Interassay variability 
can occur with commercial kits. You may be able to better reassure 
readers by pointing out:  
i. Sensitivity and specificity of the conventional methods has 
changed little over the years. Although the newer avidity methods 
are designed to distinguish recent infection, the ELISAs, IFAs, etc, 
have shown reasonably good concordance in a number of studies.  
ii. The gold standard has not changed. The Sabin-Feldman dye test 
was developed over 60 years ago. This was the gold standard in 
1979/80 and is still considered the gold standard by many today.  
iii. Interassay variability within acceptable standards could is very 
unlikely to explain the large changes in seroprevalence from the 
1979/1980 samples.  
iv. Avoid the argument that different assays would likely effect only 
quantitative data. This does not account for false positives, false 
negatives, cut off differences. You use this same argument to 
defend use of both fresh and frozen serum. In that situation, your 
argument is appropriate.  
3. P-values should be included for the comparisons in each of your 
tables.  
4. Please proved n values for each of the four geographical regions 
(Table1). Also include median (with interquartile range) ages for 
each region at each time point. If there are age differences, the 
seroprevalence comparisons will need to be adjusted. Alternatively, 
consider a multivariable logistic regression model examining the 
interactions of age, gender and region on the presence of T. gondii 
IgG. The extreme drop in seroprevalence in the North region in just 
12-13 yrs is curious. Without further explanation, readers may 
become suspicious of the validity of these results. It seems this 
would require a massive shift in the age of the population to younger 
persons over little time.  
5. Figure 2 – change the label on the legend from A to y for years.  
6. Reference the statement on p.9 l.17.  
7. Readers may be interested in knowing what other countries have 
found a decline in seroprevalence (p. 9, l. 27) e.g Poland, Sweden, 
Greece, Balkans, United States.  
8. You express concern at multiple points in the paper that the 
decline in T. gondii prevalence will leave more pregnant women 
vulnerable to primary infection and increase the risk of congenital 
toxoplasmosis. I think this discussion should be expanded. Some 
readers may wonder if this concern is justified. Is less prevalence 
good news because fewer people become infected? Or is it bad 
news because more pregnant women are vulnerable to primary 
infection. You may wish to refer to the model proposed by Larsen 
and Lebech ( Int J Epidemiol 1994; 23(6);1309-14) to help justify 
your conclusion . This model is still used to estimate incidence of 
toxoplasmosis during pregnancy in countries with declining 
prevalence (e.g. see Bulletin of the World Health Organization 
2013;91:501-508. doi: http://dx.doi.org/10.2471/BLT.12.111732).  
9. There are several typographical and grammatical errors including 
but not limited to:  
a. P.2 l. 55 change “overcame” to “overcome”  
b. P.3, l23 – change “glands” to “nodes”  
c. P.3, l. 21-31. Extremely long sentence. Break it into 2 or 3 
separate sentences.  
d. P. 3 l. 57. “Difficult” is not a verb.  
e. P. 4. L. 7-12 – divide into 2 sentences  
f. p.5, l. 50-51. Change “titters” to “titers”.  
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g. P.8, l..43. change “the others” to “other”  
h. P.10, l.20. Delete “than the one from”  
i. P.10, l. 48 Change “primo” to “primary” 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1:  
1. Authors should provide the sensitivity and specificity of each of the laboratory methods used for 
the detection of IgG antibodies.  
Answer: Done (see page 6, lines 6-7, and 10-11).  
 
2. What was the cut-off used in each laboratory method?  
Answer: Done (see page 6, lines 6-7, and 10-11).  
 
3. The laboratory methods ELFA and agglutination usually yield international units per ml of IgG 
antibodies (in ELFA) or titers of antibodies (in the agglutination assay). Therefore, authors may 
provide the IgG antibody levels too.  
Answer: Done. All the information regarding these three comments was put together (see page 6, 
lines 6-7, and 10-11).  
 
4. Authors should also include in the limitations of the study the lack of information about risk 
factors. Can authors perform any further analysis of population variables? For instance, can 
seroprevalences in urban and rural populations be compared?  
Answer: We have now added this limitation to the text (see end of page 2 and beginning of page 
3, as well as page 9, lines 15-26). Regarding the comparison between urban and rural 
populations, unfortunately we cannot do that because geographic regions (districts) involve both 
types of populations and we have no information concerning the individual lifestyle of each 
individual within each geographic region.  
 
5. What type of sampling was performed? A random sampling? Where the same towns studied in 
the three studies?  
Answer: The information was indeed incomplete. We have not added additional information to the 
text, concerning the three serological studies (see end of page 4 as well as page 5, lines 1-18).  
 
6. Is there any data about IgM serology?  
Answer: As we aimed to study the prevalence of antibodies in the population rather than checking 
acute infections, we did not evaluate the IgM status.  
 
7. Where were enrolled people sampled? Were they obtained from the general population? Were 
they obtained in hospitals? Authors should describe more the characteristics of the people studied 
and the general characteristics of the National Serological Surveys.  
Answer: Samples were obtained from the general population attending to more than 40 sampling 
collection units dispersed throughout the whole country. This information is now better explained 
in the end of page 4, and throughout page 5.  
 
REVIEWER 2:  
1. More information of the 3 comparison groups is needed. The current description is incomplete 
and rather vague.  
a. Please include a brief description of the Portuguese National Serological Survey. How are the 
samples at each time point chosen? Are they representative of the general population of Portugal?  
Answer: The information was indeed incomplete. We have now added more information to the 
text. Please see pages 4 and 5.  
 
b. The sample size of the 1979/1980 group needs be stated. It’s found in Table B but should be 
clear in the Methods and Results sections.  
Answer: Done (please see previous answer).  
 
c. The age groups of the 2001/2002 and 2013 samples are said to be “homogenously distributed”. 
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Is this in comparison to the general Portuguese population at their respective time points? Or is 
this in comparison to the 1979/1980 data set?  
Answer: By “homogeneous distribution” we specifically mean that the number of individuals within 
each group does not differ from the number within other age groups. We have now modified the 
text (see the whole page 5).  
 
d. Readers would have a much clearer understanding of your 3 sample groups if you provide a 
table describing their characteristics. The table should include the number (n) of samples, and 
exactly how many (with percentages) are found in each gender, age group, and the four 
geographic regions. If there are differences in age or region, your overall seroprevalence results 
may need to be adjusted.  
Answer: In agreement with another comment from this reviewer (see below), we have now added 
another table with additional information. We believe these four existing tables compile now most 
of the requested information, and the few lacking information is included in the text. The 
suggestion of compiling almost information in a single table could become rather confuse.  
 
e. The samples used for analysis in the 2001/2001 and 2013 categories were subgroups of a 
larger sample size. If the original samples reflected the general population of Portugal, can you 
show that the subgroups you used did not change the relative demographics? In other words, can 
you show there are no differences between the samples you used and did not use?  
Answer: We understand the reviewer’s comment. However, only the 2001/2002 survey consisted 
of a subgroup (n=1657) of a larger sample size (n=3525). Regarding 2013 survey, we used a new 
sample which size was statistically calculated based on the sub-sample of 1657 sera from 
2001/2002, which was established to detect the difference in antibodies’ prevalence between 
1979/80 and 2001/2002 Portuguese National Serological Surveys of at least 5%, with a power of 
80% and a significance level of 5%. So, although the original sample from the 2001/2002 survey 
(n=3525) reflected the general population of Portugal, it had been calculated in order to estimate 
the prevalence of antibodies to 15 vaccine-preventable diseases. In opposition, the samples sizes 
for our study were calculated in order to evaluate only one infection, which justifies the lower 
number of samples. We believe we have provided the necessary explanations in page 5.  
 
f. We learn in the Results section that gender data is missing in the 1979/1980 sample (p.7, l.19). 
However, reproductive age female data is given beginning on line 40. This need to be clarified. If 
gender data from 1979/80 is available only in young adults, consider limiting your analysis to only 
this group. Also, socioeconomic factors influence T. gondii seroprevalence. Higher prevalence is 
associated with poverty. Missing socioeconomic data should be discussed as a weakness in the 
paper but could be minimized if your samples really reflect the general population.  
Answer: We acknowledge the reviewer for noticing this point. We have now added the information 
concerning the availability of female data for the 79/80 survey (see end of page 7). Regarding the 
last comment, this limitation was now included in the beginning of page 3 and in the end of page 
9.  
 
2. Serologic methods:  
a. Inconsistency in serologic methods across long periods of time is an inherent weakness in 
studies such as this and may be of concern to some readers. It is mentioned that the IgG antibody 
among the 1979/1980 samples was determined by IFA method. If the kit manufacturer is known, it 
should be mentioned. Interassay variability can occur with commercial kits. You may be able to 
better reassure readers by pointing out:  
i. Sensitivity and specificity of the conventional methods has changed little over the years. 
Although the newer avidity methods are designed to distinguish recent infection, the ELISAs, IFAs, 
etc, have shown reasonably good concordance in a number of studies.  
ii. The gold standard has not changed. The Sabin-Feldman dye test was developed over 60 years 
ago. This was the gold standard in 1979/80 and is still considered the gold standard by many 
today.  
iii. Interassay variability within acceptable standards could is very unlikely to explain the large 
changes in seroprevalence from the 1979/1980 samples.  
iv. Avoid the argument that different assays would likely effect only quantitative data. This does not 
account for false positives, false negatives, cut off differences. You use this same argument to 
defend use of both fresh and frozen serum. In that situation, your argument is appropriate.  
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Answer: We acknowledge the reviewer for the suggestions. The IFA method used in 1979/1980 
survey was an in house methodology (the same used in Institute Pasteur, Paris) (see page 6, lines 
16-17). We have now added some of the reviewer suggestions to the text (see end of page 2 and 
beginning of page 3, as well as end of page 9).  
 
3. P-values should be included for the comparisons in each of your tables.  
We have opted by using Confidence Intervals instead of p-values for the following reasons: Citing 
Jean-Baptist du Prel (1), “Taken in isolation, p-values provide a measure of the statistical 
plausibility of a result. With a defined level of significance, p-values allow a decision about the 
rejection or maintenance of a previously formulated null hypothesis in confirmatory studies. Only 
very restricted statements about effect strength are possible on the basis of p-values. Confidence 
intervals provide an adequately plausible range for the true value related to the measurement of 
the point estimate. Statements are possible on the direction of the effects, as well as its strength 
and the presence of a statistically significant result.” Also, recently, American Statistical 
Association (ASA) made a statement on p-values (2) defending that by itself, a p-value does not 
provide a good measure of evidence regarding a model or hypothesis.  
(1) Du Prel, J.-B., Hommel, G., Röhrig, B., & Blettner, M. (2009). Confidence Interval or P-Value?: 
Part 4 of a Series on Evaluation of Scientific Publications. Deutsches Ärzteblatt International, 
106(19), 335–339. http://doi.org/10.3238/arztebl.2009.0335  
(2) Ronald L. Wasserstein & Nicole A. Lazar (2016): The ASA's statement on p-values: context, 
process, and purpose, The American Statistician, DOI: 10.1080/00031305.2016.1154108.  
So, in this study, we took the option of presenting Confidence Intervals only because it is more 
informative. We hope the reviewer understands and agrees with our arguments.  
 
4. Please proved n values for each of the four geographical regions (Table1). Also include median 
(with interquartile range) ages for each region at each time point. If there are age differences, the 
seroprevalence comparisons will need to be adjusted. Alternatively, consider a multivariable 
logistic regression model examining the interactions of age, gender and region on the presence of 
T. gondii IgG. The extreme drop in seroprevalence in the North region in just 12-13 yrs is curious. 
Without further explanation, readers may become suspicious of the validity of these results. It 
seems this would require a massive shift in the age of the population to younger persons over little 
time.  
Answer: Table 1 was now modified and contains more information. Also, an additional table was 
now included with the required information. See also the added text in page 7, lines 17-18 and 
lines 23-25.  
 
5. Figure 2 – change the label on the legend from A to y for years.  
Answer: Done.  
 
6. Reference the statement on p.9 l.17.  
Answer: Done (see page 10, line 12).  
 
7. Readers may be interested in knowing what other countries have found a decline in 
seroprevalence (p. 9, l. 27) e.g Poland, Sweden, Greece, Balkans, United States.  
Answer: We understand the reviewer’s comment. However, our goal in that specific sentence is to 
establish a comparison between “our” scenario (1979/80 versus 2013 survey) and the ones 
observed in France (where seroprevalence were always higher than “ours” regardless the time 
point), and in the north European countries (where the seroprevalence was much lower than “our” 
in 1979/80 but higher in 2013). So, it is difficult to include other countries in the context of this 
curious scenario. Nevertheless, reference to other countries was done in the previous paragraph 
(about 15 lines above).  
 
8. You express concern at multiple points in the paper that the decline in T. gondii prevalence will 
leave more pregnant women vulnerable to primary infection and increase the risk of congenital 
toxoplasmosis. I think this discussion should be expanded. Some readers may wonder if this 
concern is justified. Is less prevalence good news because fewer people become infected? Or is it 
bad news because more pregnant women are vulnerable to primary infection. You may wish to 
refer to the model proposed by Larsen and Lebech ( Int J Epidemiol 1994; 23(6);1309-14) to help 
justify your conclusion . This model is still used to estimate incidence of toxoplasmosis during 
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pregnancy in countries with declining prevalence (e.g. see Bulletin of the World Health 
Organization 2013;91:501-508. doi: http://dx.doi.org/10.2471/BLT.12.111732).  
Answer: We have now added these two references and included some additional text concerning 
these data. (Please see page 11, lines 27-31). We found of particular interest the WHO 
observation that that the global burden of the disease is considerable higher than suggested by 
the congenital toxoplasmosis data.  
 
9. There are several typographical and grammatical errors including but not limited to:  
Answer: We acknowledge the reviewer for noticing these errors. We have now corrected them.  
 
a. P.2 l. 55 change “overcame” to “overcome”  
Answer: Done  
b. P.3, l23 – change “glands” to “nodes”  
Answer: Done  
c. P.3, l. 21-31. Extremely long sentence. Break it into 2 or 3 separate sentences.  
Answer: Done  
d. P. 3 l. 57. “Difficult” is not a verb.  
Answer: Done  
e. P. 4. L. 7-12 – divide into 2 sentences  
Answer: We were not able to locate this sentence...  
f. p.5, l. 50-51. Change “titters” to “titers”.  
Answer: Done  
g. P.8, l..43. change “the others” to “other”  
Answer: Done  
h. P.10, l.20. Delete “than the one from”  
Answer: Done  
i. P.10, l. 48 Change “primo” to “primary”  
Answer: Done  

 

 

 

VERSION 2 – REVIEW 

REVIEWER Cosme Alvarado-Esquivel. 
Universidad Juárez del Estado de Durango.  
México. 

REVIEW RETURNED 14-May-2016 

 

GENERAL COMMENTS Comments on manuscript:  
Toxoplasma gondii seroprevalence in the Portuguese population: 
comparison of three cross-sectional studies spanning three decades  
 
General comments:  
Authors have addressed the issues. This reviewer asks no further 
changes. 

 

REVIEWER Thomas A. O'Bryan, M.D. 
Infectious Disease Clinical Research Program  
San Antonio Military Medical Center  
Fort Sam Houston, TX, USA  
Henry M. Jackson Foundation for the Advancement of Military 
Medicine  
Bethesda, MD, USA 

REVIEW RETURNED 26-May-2016 
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GENERAL COMMENTS I have reviewed the revised manuscript bmjopen-2016-011648.R1 
Toxoplasma gondii seroprevalence in the Portugese population: 
comparison of three cross-sectional studies spanning three 
decades. I am pleased to say that the authors have adequately 
addressed my questions and concerns raised during my review of 
the original version. Other than a minor typographical error p11, l31 
first word "considerably", I have no further input. I commend the 
authors for their work.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 2: "Other than a minor typographical error p11, l31 first word "considerably", I have no 

further input."  

Our answer: Done (see page 11, line 29). 
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