
Response to reviewers.  

 Improve its clarity and the flow of ideas of the manuscript. At the moment, it is 

not easy to read the manuscript and some changes are required to make the writing 

flow so that the story and the message are clear. 

The manuscript has been edited for flow and the message is clear now.  

 From an epidemiological perspective, there seems to be an underlying well-

thought study design that is crucial for the conclusions made for the country. 

However, many important details were not included in the text leaving many 

questions unanswered for potential readers. The authors indicate that the sample 

size is one of the greatest strengths but without further information to understand 

the design and the context the large number of animals sampled loses relevance. 

We have greatly improved this component on sampling and added it to the 

manuscript and  thus;  

Livestock serological samples were planned to be tested for IgG antibodies specific to 

both CCHFV and Rift Valley fever virus (RVFV). Therefore, sample size calculations 

were conducted individually for each pathogen based on individual effect sizes, estimated 

seroprevalence, and estimated design effects, and the larger minimum sample size 

between the two pathogens was selected. Previous estimates of CCHF seroprevalence in 

domesticated livestock in Uganda and its bordering countries have ranged from 36-76%, 

therefore we calculated sample size assuming approximately 50% seroprevalence, and 

aimed to capture an effect size of 5% with 95% confidence  (Spengler et al., 2016). It was 

necessary to include a design effect given the structured nature of sampling livestock 

within herds. We used a proportion-to-herd size sampling approach, where we sampled 

all animals in herds with ≤15 members, and only 25% of animals in herds with >15 

members. Assuming an average of 15 animals sampled per herd and an intraclass 

correlation coefficient of 0.2, we calculated a necessary design effect of 3.8 (Otte & 

Gumm, 1997). Therefore, our calculated sample size was 1,460 livestock. The same 

calculation process was conducted for RVFV using unique seroprevalence and minimum 

effect size inputs, which resulted in a larger necessary sample size of 2,344 livestock. 



Assuming an average of 15 animals per herd, we expected to sample 156 herds, 

distributed evenly throughout the 27 districts selected for sampling. During sampling, 

surveys were conducted with owners of each herd to gather data on animal and herd-

specific variables that may be potential predictors of CCHFV seropositivity, including 

animal species, age, sex, breed, management system (grazing pattern), current and past 

health status, herd size, and health history. Geographic coordinates were also recorded 

at each sampling site.  

 

 The results could be more informative. Considering the scope of the analysis in 

a study conducted in several districts and including 3 species, many more details 

are fundamental to understanding the burden of the disease in the country and the 

implications of the findings. 

Thank you for this comment. We have analyzed the results and interpreted 

them better.  

 The discussion requires a more critical point of view. Currently, it is focused on 

comparing the results of the survey with the results from previous studies including 

systematic reviews but considering the complexity of CCHFv with a clear 

ecological component (vector, reservoirs, transmission to humans), the discussion 

should be able to critically explain this results in relation to the design, the 

implications and the limitations of the analysis conducted. 

We have looked into this recommendation and discussed our results 

accordingly.  

 The authors are referred to The STROBE Statement – Checklist of items that 

should be included in reports of cross-sectional studies to improve the manuscript. 

We have checked the manuscript against The STROBE Statement to improve 

its reporting quality and standard and made sure all components of reporting 

cross-section studies are included in the manuscript.  

Minor 

 

 Requires more attention to little details including punctuation, use of language, 

and percentages presented. 

 We checked this and made all the grammatical errors that we could detect  

 

Notes 



 

- Keywords should be indexed terms. 

- More details of the funders as indicated in the guidance. 

 

This has been edited accordingly.  

 

 

1. Abstract 

 

 “Adult animals 36 represented 70.6% and 78% of the sampled animals were 

females whereas local breeds represented 71.5%” (Line 35-37). Not clear what the 

two percentages mean as it seems to be talking only about adult animals, so I 

would expect only one percentage. Please review this idea and re-write for clarity. 

We edited this section in the abstract and removed the confusing statement  

 

 Worried about making conclusions about spatial trends without formally testing 

(Line 39-40). 

Will indicated that the spatial trends are not obvious, and we are not making 

any conclusions.  

 

 For clarity, invert the risk across species and start by indicating that sheep and 

goats had a higher risk, otherwise, it is not immediately clear how cattle had lower 

odds when only the OR for sheep and goats is presented (Line 40-41) 

This has been fixed in the result section and the abstract edited accordingly.   

 

 Line 44: Missing p for p value of p>0.01. A little misleading that some of the 

differences are expressed as OR with confidence intervals and other with p-values. 

I suggest standardising for the abstract. 

We have now edited the whole manuscript and replaced the p-values with 

95% confidence intervals of Odds Ratios since they give more meaning 

compared to p-values.  

 Would be careful to say that the study shows that CCHFv is endemic in Uganda 

based on this (Line 50-51). Maybe say is actively circulating? What are the criteria 

to declare a disease endemic? Maybe as it is the first serological survey of this 

type, more evidence is required before making such a conclusion. 



Agreed. This has been edited accordingly as advised.  

 

 For the abstract, I suggest focussing on the results of the multivariable model in 

more detail. Presenting both univariate and multivariable results can be misleading. 

We edited the abstract extensively and focused on the results of the 

multivariable model, leaving the univariate and other details for the result 

section.  

 

2. Background 

 

 Complete some references (e.g. Line 56) and review punctuation (e.g. Line 63). 

Along the text there are many statements including the reports of the cases in the 

districts, the percentage of animals positive in Wakiso and Kiboga, etc that would 

need a reference to the report or at least the source which I assume is the Ugandan 

Virus Research Institute. 

We have added the references in these sections.  

 

 CCHFv is transmitted directly and indirectly, but for animals in the absence of 

clinical signs, it is more frequently tick-mediated. Indicating that is animal-to-

animal gives the wrong impression, in my opinion (Line 59). 

Yes, we agree that this was confusing and we have edited it out.  

 

 While the information contained in the introduction is relevant, it lacks writing 

flow, so it is not an engaging introduction to read. I would suggest splitting into 

small paragraphs and improving the connections between sentences and paragraphs 

for a more enjoyable read. 

We have edited the introduction to improve flow and corrected for 

grammatical errors to improve readability.  

 

 When I read the objective, I think about the seropositivity but it is also clear that 

you’re looking to explore the risk factors associated to seropositivity and to assess 

the links to reproductive problems. Would be worth mentioning here for clarity and 

to manage expectations of readers. 

 This has been modified to reflect the results and the finding presented in the 

manuscript.   



 

 Would be interesting to mention which tick vectors are involved. This would 

give some information to the readers in relation to why you’re thinking CCHFv 

might be found in Uganda, even in districts that have not reported cases. Is it likely 

that the ticks that transmit it are there? 

 We mention the ticks that have been described to be potential vectors for 

CCHF in Uganda in the manuscript, mainly Rhipicephalus and Boophilus 

species which are abundant in Uganda and have added the references for 

some of these studies in the discussion.  

 

3. Methods 

 

 Study design: All the information is there but once again I find that the writing 

and flow of ideas needs to be improved. For instance: Start with study locations 

and how/why these were selected and later move on to describe the types of herds 

included. Additional details of the classification of the districts into high and low 

risk is important, especially because you have not mentioned before any details of 

the possible tick vectors implicated in transmission. Of the list, which are the high-

risk districts, which are low risk districts and which ticks are found there. I suggest 

including a map to visually present this information, as this part of the design is 

crucial for the conclusions made later on. 

We have improved this component and Figure 1 shows the sampled districts 

and their locations. We do not have a clear distribution of tick species in 

Uganda as studies are still ongoing on which species is predominant in which 

region.  

 

 Sample size calculation and data collection: Reference the software used for 

calculating the sample size. Also, all the parameters including errors should be 

disclosed so this calculation can be replicated (Line 107-108). Once the sample 

size is calculated how was it distributed across districts? What is the selection 

criteria for the animals (inclusion and exclusion) including age, sex, production 

system and how were the species distributed? Was it a random or convenience 

sample? Was it stratified in any way, for instance the production system 

(transhumant vs non-nomadic)? How were herds selected? There needs to be 

clarity of the population selected to be able to interpret the results of the study 

appropriately. 

Thank you for these observations, we have edited this section and included the 

information requested.   

 

 Data analysis: More information of the procedure used from the analysis. You 



started with a bivariate analysis, but no detailed tests are included. Same for the 

multivariable model, which model (I assume it is a logistic regression), however, 

more details are required as to how variables are selected in the model, if the 

structured nature of the data (herds within districts) was considered and how you 

selected and assessed the final model. If R was used for data analysis, the packages 

should be included and referenced. In addition, there seems to be an additional 

hypothesis being tested here related to the reproductive history. I am aware that 

this needs further evidence but at the moment it is presented without contexts as to 

why you’re looking for this association if the initial goal and justification for the 

study was mainly to identify which areas might be at risk using livestock as 

sentinels for CCHFv. If this part is kept, it needs to be additional information to 

introduce why this is interesting and then the gap that this is filling. Also details on 

how many animals have information of this and how we can trust it given that it is 

incomplete. How did you choose the cut off point for elevation? Does it make 

sense to think about it like this considering possible ideal habitats for the ticks? 

Thank you for these comments. We have incorporated these comments and 

improved the data analysis section as advised by the reviewer.  

  

 

 Ethics statement: Not clear, partially because there are many acronyms that 

should be defined (e.g., CFR, IBR, UVRI). I suggest to re-write this part and 

improve the flow of information presented for clarity. 

This has been improved and acronyms defined.    

  

4. Results 

 

 Table 1: Does not present the overall seroprevalence but the description of the 

study population. It would be good to be clear on the cut-off points or definitions 

for some of the variables. For example, criteria to classify an animal as an infant, 

‘medium’, and adult. Also, what was accepted as healthy vs unhealthy for current 

and past health (eligibility criteria), abortion and still birth (definition and how did 

you ask this question (timeframe considered)). Most of these aspects should be 

better described in the methods so the reader is clear by the time the information is 

presented here. Were there differences in these categories between species? It 

would be interesting to know how the population was distributed in relation to the 

location (as suggested before) and also, in relation to the main features. 

We improved the explanation of this in the methods section. Since we 

measured IgG antibodies that are expected to last for long periods, we were 

not strict in terms of timelines for health history or abortion history.     



 Bivariate analysis of risk factors: Same comment as before for the way to 

present the comparative risk across species (Lines 186 – 188). 

This has been edited to read well across species comparison.  

 Please standardise the results p-values or OR. It is more informative to present 

OR for all as it indicates the magnitude of the risk. 

Yes, we have used majorly Odds Ratios and their 95% Confidence intervals 

throughout the manuscript.  

 Table 2: Some of the choices of reference for the comparison are odd. Normally, 

the reference category is the one that is believed to be at a lower risk and in some 

of these I don’t understand how this was chosen. For instance, animals zero grazed 

might be at lower risk than paddocking and communal because the later roam free 

and are more exposed to ticks. The selection of the reference category needs 

further thought/justification/discussion. 

We evaluated each variable and agreed on which would be the best reference 

point depending on sample size or risk level. For example, when considering 

grazing patterns, we used paddocking as the reference for comparison, although 

seroprevalence was lower in the zero-grazing group because the sample size of animals 

in the zero-grazing group was low. This has been added to the manuscript.  

 

 Table 3: Same comments as before, consider how the variable that you are 

evaluating influences the risk and then this makes more sense when analysing and 

interpreting in the discussion. 

We have edited Table 3 and considered the recommendation.  

 The model that you chose to present is simple considering the structured 

population (does not include random effects). However, I wonder about the 

differences between the non-nomadic vs transhumant districts, the high and low-

risk districts that you described in the methods, and also the locations that are in 

the border vs the ones that are not. Lastly, were there fundamental differences 

across locations or the systems in the districts that explain these differences? what 

about the different species? Does anything change when you analyse their risk 

separately? 

Following the unadjusted bivariate analysis, a multivariate regression analysis was 

conducted using a binomial generalized linear mixed model with a random effect for herd 

sampled, using the R package “lme4” (Bates, et al.,(Bates et al., 2015). This multivariate 

analysis incorporated variables that had <1% missing data, which included animal 

species, age, sex, breed, and elevation classification. The variance of the herd-level 



random effect was used to calculate the intraclass correlation coefficient (ICC) to 

determine the extent to which animals within herds were similar in CCHF seropositivity 

results. We used the following formula to calculate the ICC: 

ICC = σ/(σ+π2/3) 

Where σ is the variance associated with each herd intercept. We have added this in the 

manuscript in the methods section.  

 

 The results could have been a little bit more informative, based on the data you 

collected and the even if the initial aim is only mapping, describing, and evaluating 

individual risk, my perception is that the study falls short of addressing 

fundamental aspects related to the epidemiology of CCHF. 

 This manuscript is the first of the kind with a big national wide coverage in 

terms of sampling and providing critical data for the epidemiology of CCHF 

in animals.  

 

 The district names in the figure are not readable. 

The figure has been edited to make it more readable.  

 

5. Discussion: 

 

 Line 227: “We designed a study 227 to estimate the burden of the disease in 

livestock to come up with risk-based health surveillance models for RVF” – Please 

review should say CCHF. Also, if this is a risk-based health surveillance as 

indicated here, more details should be included about this in the methods and in the 

results to support this claim and the results obtained. 

Thank you for identifying this error, we have extensively edited the 

manuscript and removed such errors.  

 

 Line 239-234: Maybe commercial essays overestimate but there is no way to be 

sure. The reasons for variations in seroprevalence are multiple. Unless to you 

compared and you’re performing quality control of the results by running them in 

duplicate or any other strategy, not sure if the performance of the diagnostic test is 

the only possible explanation for this difference. What about real differences? 

Timing? Population? 



 Yes, we agree, we have improved our discussion and brought in other reasons 

for the differences in seropositivity.  

 

 It would have been interesting to have a discussion in relation to the findings of 

districts that have previously reported the cases, considering that some of these 

were sampled as part of this survey (e.g. Agago). 

We did not see a difference between seropositivity and districts that  reported  

human outbreaks  

   

 Need to discuss the limitations/possible biases of the study/design and how this 

affects the conclusions. As well as further perspectives. 

Purposive sampling could be one of the limitations of this study especially since sampling 
was biased against what we considered high-risk areas such as places of reported human 
outbreaks and ecological zones that favour tick vector survival. There is a need to design a 
follow-up study that is clearly random without bias towards regions where the disease is 
expected. Also,  the assay used is an in-house assay that tends to underestimate the 
prevalence of CCHF as demonstrated by Balinandi et al, 2019. This has been added in the 
manuscript.    
 


