
uoPEER 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) Primary health care utilisation and morbidity among immigrant 
children compared to non-immigrant children: a population-based 
study in Norway 

AUTHORS Fadnes, Lars; Møen, Kathy; Diaz, Esperanza 

 

VERSION 1 - REVIEW 

REVIEWER Paolo Giorgi Rossi 
AUSL Reggio Emilia, Italy 

REVIEW RETURNED 22-Apr-2016 

 

GENERAL COMMENTS Introduction  
Pag 4 2nd par: the healthy migrant effect has been observed for 
morbidity and mortality, but not always for health care service 
utilization: for example data for hospital utilization (emergency in 
particular) often showed higher utilization, while data on primary 
care often showed lower utilization. May be the previous results 
about this point could be better reported.  
Pag 4 3rd par: Please avoid the claim for being “the only study”, it 
does not add anything for the reader, particularly in the introduction.  
Methods  
Pag 6, first par: I did not understand the first sentence, in particular: 
do the GPs work in emergency rooms? Are they specialised in 
emergency medicine or do they only care for those case needing 
minor interventions? Do they work for free in ER or do they have a 
different contract with hospitals (this is not very relevant for this 
paper and I suggest to drop the part about working hours and 
payment in the methods if you do not want to discuss it as possible 
determinant of access).  
The estimation of the population attributable fraction is not presented 
in the methods.  
Results  
The text is not very interesting: it does not highlight the most 
important findings in an effective way.  
The presentation of the population attributable fraction of accesses 
due to immigrants is not convincing. I think it should be presented 
only after the analysis of the main diseases for which there is an 
excess. This analysis should try to identify if the excess is due to 
higher morbidity or to inappropriate use of the health care services, 
may be comparing the accesses for diseases for which the 
incidence is quite accurately determined, or comparing the accesses 
for diseases at high risk of inappropriateness and at very low risk of 
inappropriateness (injuries).  
It would be interesting to have an idea of the number of accesses for 
each diagnosis in figure or in the supplementary tables.  
In my opinion the figure 3 shows a very relevant result.  
Discussion  
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Limits: could private care partially balance the excess of accesses in 
immigrants? Private care is probably more relevant for native 
population, given that the excess is not so strong a strong bias in the 
use of private care could have a relevant role in the IRR.  
Please take into consideration that the healthy migrant effect is 
relevant for first generation adults, may be for first generation 
children also, but cannot have any influence on second generation, 
where, on the contrary, all the effects of deprivation may negatively 
affect the immigrants’ health. Furthermore, in some countries, a 
migration for seeking medical care has been observed in children 
(for example for bone marrow transplantation in leukemic children, 
or other diseases needing particular care). These children are very 
few, but may need very high number of visits; this could explain why 
the number of visit is higher for first generation from LIC, but the use 
not.  
I suggest to make some analysis to understand if a small group of 
immigrant children has a large number of accesses. You have 
personal identification numbers so you should be able to describe 
multiple accesses in the same child: figure 3 suggests something 
like this but without numbers it is not so easy to interpret. 
Furthermore a formal statistical analysis using the zero inflated and 
the over-dispersion of the data could help to understand if there are 
differences in the prevalence of these profiles: children without any 
access, children with high number of accesses. 

 

REVIEWER Paola Ballotari 
Statistician - Epidemiology Unit - Local Health Authority of Reggio 
Emilia (Italy) 

REVIEW RETURNED 02-May-2016 

 

GENERAL COMMENTS This paper found an excess number of consultations for second 
generation of immigrants (children) respect with non-immigrants, 
while the first generation had less risk than non-immigrants to 
access PHC health services. If the main hypothesis is that more 
length of stay facilitates acculturation and then assimilation to 
natives' behaviors, this result sounds as a paradox. Meanwhile, the 
result is in line with the hypothesis that the longer length of stay 
reduces the “health migrant effect”. I think that the discussion 
section should focus on the evidences of these two hypotheses. 
Moreover, considering that children’s proneness to health services 
access is drove by parents’ decisions, perhaps the length of stay of 
parents in Norway is a more explanatory variable instead of the 
children place of birth. 
 
This paper found an excess number of consultations for second 

generation of immigrants (children) respect with non-immigrants, 

while the first generation had less risk than non-immigrants to 

access PHC health services. If the main hypothesis is that more 

length of stay facilitates acculturation and then assimilation to 

natives' behaviors, this result sounds as a paradox. Meanwhile, the 

result is in line with the hypothesis that the longer length of stay 

reduces the “health migrant effect”. I think that the discussion 

section should focus on the evidences of these two hypotheses. 

Moreover, considering that children’s proneness to health services 

access is drove by parents’ decisions, perhaps the length of stay of 

parents in Norway is a more explanatory variable instead of the 
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children place of birth.   

Methods 

Study population:  

 perhaps, it would be better restrict the analysis to children 

under 10 or 14 years.  I think there are differences in term of 

health needs and of dependence degree from the parents to 

resolve them between children and young adults. Moreover, 

analyzing table 1, the last age class seems to register the 

largest difference among groups   

 Considering that the children's access to PHC is drove by 

parents’ behaviors, perhaps the analysis had to be stratified 

by time spent by parents in Norway, combined with (or 

instead?) the classification by generation.  

 The analysis excludes children with mixed background.  

May be the comparison between this group and non-

immigrant could contribute to explain the results found in 

this study. 

 One more classification to take into account could be 

“immigrant status”, divided into “refugees” and “regular 

immigrants”, because the behaviors (and health needs) 

could be different  

 

Analysis 

 I think the mean number of visits (also unaccompanied by a 

dispersion measure) is not very informative. Can you add a 

table with distribution by number of visits (i.e. 0,1,2,3+)? 

 Did you test if negative binomial regression fits better than 

poisson? And if zero-inflated negative binomial regression 

fits better than negative binomial regression? 

 I not very understood the morbidity analysis.  Did you use 

the visit as statistical unit in this analysis? If yes, I think it’s 

better to maintain the same study population along the same 

study. If not, please use the methods section to clarify. 

It’s possible to register more than one morbidity? Is there a 

main morbidity for each visit (as well as in in-hospital 

discharge record)? If yes, I would perform an analysis 

counting only the visits with one specific main diagnosis 

(e.g. respiratory conditions). May be 37 conditions are a 

very large number, so maybe it would be better to group the 

diagnosis (e.g. –the most simple- in “acute” and “chronic”)  

Results  

Table 1. I would add a column containing a sum of all immigrants. I 

would add the same group in the further analyses. 

 

Discussion 

I think the discussion have to focused on the difference between first 

and second generation respect with natives, placed just in the 
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middle.  I think, the authors should propose possible explanations, 

searching evidences in the literature.  

Possibly, using a restricted population and the length of permanence 

period for parents instead of the place of birth for children, the 

results will be different and consequently also the discussion. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Paolo Giorgi Rossi  

Institution and Country: AUSL Reggio Emilia, Italy  

Please state any competing interests or state ‘None declared’: none declared  

Please leave your comments for the authors below  

 

Introduction  

Pag 4 2nd par: the healthy migrant effect has been observed for morbidity and mortality, but not 

always for health care service utilization: for example data for hospital utilization (emergency in 

particular) often showed higher utilization, while data on primary care often showed lower utilization. 

May be the previous results about this point could be better reported.  

Change made accordingly (removed “seeking health care less often”).  

 

Pag 4 3rd par: Please avoid the claim for being “the only study”, it does not add anything for the 

reader, particularly in the introduction.  

We did not write “the only study“ but rather that we considered it to be a knowledge gap needing to be 

filled, as we were not aware of other studies using nationally representative samples on how 

immigrant children use primary health care, studies assessing differences in use of primary health 

care use between first and second generation immigrant children, or comparison of morbidity 

spectrum between these groups. We have rephrased this sentence slightly.  

 

Methods  

Pag 6, first par: I did not understand the first sentence, in particular: do the GPs work in emergency 

rooms? Are they specialised in emergency medicine or do they only care for those case needing 

minor interventions? Do they work for free in ER or do they have a different contract with hospitals 

(this is not very relevant for this paper and I suggest to drop the part about working hours and 

payment in the methods if you do not want to discuss it as possible determinant of access).  

This might not have been written clearly enough. Yes, GPs work in emergency rooms and get training 

to conduct both minor interventions, but also initial interventions of most types of diseases and injuries 

(including acute conditions before and during transportation to hospitals when needed). They are paid 

by a combination of public funding and self-paid fees, but as mentioned later, the treatment for 

children is generally free of charge. We consider this relevant for the readers as health systems vary 

between countries, and further that the presented system is basis for the presented comparisons. The 

paragraph is rewritten to make this clearer.  

 

The estimation of the population attributable fraction is not presented in the methods.  

Thank you for noticing. We have now included a presentation of the estimation of the population 

attributable fraction.  

 

Results  

The text is not very interesting: it does not highlight the most important findings in an effective way.  
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The presentation of the population attributable fraction of accesses due to immigrants is not 

convincing. I think it should be presented only after the analysis of the main diseases for which there 

is an excess. This analysis should try to identify if the excess is due to higher morbidity or to 

inappropriate use of the health care services, may be comparing the accesses for diseases for which 

the incidence is quite accurately determined, or comparing the accesses for diseases at high risk of 

inappropriateness and at very low risk of inappropriateness (injuries).  

It would be interesting to have an idea of the number of accesses for each diagnosis in figure or in the 

supplementary tables.  

In my opinion the figure 3 shows a very relevant result.  

We agree that the results of the morbidities can be useful to present before the population attributable 

fraction analyses. Changes have now been done accordingly. We have also done some modifications 

on the presentation on the population attributable fraction analyses and added a supplementary table 

3 where we include the estimated frequency of the presented morbidity for LIC. As mentioned in the 

discussion, the robustness of the population attributable fraction analyses should be high while the 

frequency of consultations related to each type of morbidity is lower (the morbidity estimates are 

based on ICPC-2 diagnosis codes reported for administrative claims, in which often only one 

diagnosis is reported per visit even in the presence of more than one disease. However, ICPC-2 

codes have been widely used and validated for comparison of populations). Nevertheless, the 

robustness of relative differences in morbidity presented in our results should be relatively strong (as 

we do not use them to calculate prevalence of diseases but rather use relative comparisons, as we 

discuss under limitations). Thus, we think splitting up the assessment of the population attributable 

fraction analyses into specific morbidity would not necessarily yield valid and robust results in in our 

data. However, we agree that is useful to discuss these aspects and have tried to do that.  

 

Discussion  

Limits: could private care partially balance the excess of accesses in immigrants? Private care is 

probably more relevant for native population, given that the excess is not so strong a strong bias in 

the use of private care could have a relevant role in the IRR.  

This is an interesting question. We have added something on this in the discussion.  

 

Please take into consideration that the healthy migrant effect is relevant for first generation adults, 

may be for first generation children also, but cannot have any influence on second generation, where, 

on the contrary, all the effects of deprivation may negatively affect the immigrants’ health. 

Furthermore, in some countries, a migration for seeking medical care has been observed in children 

(for example for bone marrow transplantation in leukemic children, or other diseases needing 

particular care). These children are very few, but may need very high number of visits; this could 

explain why the number of visit is higher for first generation from LIC, but the use not.  

This is also an interesting point. We have added something on this in the discussion.  

 

I suggest to make some analysis to understand if a small group of immigrant children has a large 

number of accesses. You have personal identification numbers so you should be able to describe 

multiple accesses in the same child: figure 3 suggests something like this but without numbers it is not 

so easy to interpret. Furthermore a formal statistical analysis using the zero inflated and the over-

dispersion of the data could help to understand if there are differences in the prevalence of these 

profiles: children without any access, children with high number of accesses.  

We agree that this is an interesting question. This is to some degree assessed in supplementary table 

2 and 3. In addition, we have conducted some additional corresponding analyses with zero-inflated 

negative binomial regression models (inflated by chronic diseases). The results were similar. We have 

added something on this in the discussion.  
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Reviewer: 2  

Reviewer Name: Paola Ballotari  

Institution and Country: Statistician - Epidemiology Unit - Local Health Authority of Reggio Emilia 

(Italy)  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below  

 

This paper found an excess number of consultations for second generation of immigrants (children) 

respect with non-immigrants, while the first generation had less risk than non-immigrants to access 

PHC health services. If the main hypothesis is that more length of stay facilitates acculturation and 

then assimilation to natives' behaviors, this result sounds as a paradox. Meanwhile, the result is in line 

with the hypothesis that the longer length of stay reduces the “health migrant effect”. I think that the 

discussion section should focus on the evidences of these two hypotheses. Moreover, considering 

that children’s proneness to health services access is drove by parents’ decisions, perhaps the length 

of stay of parents in Norway is a more explanatory variable instead of the children place of birth.  

We agree these hypotheses are interesting and have added some text on these aspects in the 

discussion.  

 

Methods  

Study population:  

• perhaps, it would be better restrict the analysis to children under 10 or 14 years. I think there are  

differences in term of health needs and of dependence degree from the parents to resolve them  

between children and young adults. Moreover, analyzing table 1, the last age class seems to  

register the largest difference among groups  

We agree that age is important. The regression analyses are age adjusted, table 1 presents the 

different age strata (0-2, 2-5, 5-10 and 10-18). We have also added a Supplementary table 4 with the 

mean number of visits to general practitioner (GP), emergency room (ER) health care and combined 

primary health care (GP and ER) among children in Norway in 2008 restricted to children less than 10 

years. The findings were parallel to what found in the other results.  

 

• Considering that the children's access to PHC is drove by parents’ behaviors, perhaps the analysis  

had to be stratified by time spent by parents in Norway, combined with (or instead?) the  

classification by generation.  

We agree that this could be interesting to assess. Unfortunately, some variables such as socio-

demographic variables of the family and length of stay of parents, were not possible to link to the 

children included. We have added some additional discussion on these aspects.  

 

• The analysis excludes children with mixed background. May be the comparison between this group  

and non-immigrant could contribute to explain the results found in this study.  

The question is interesting. We have also done analyses for those with mixed background, but 

considered them classification-wise to fall a bit in between the studied categories. The results also 

supported that with patterns somewhere in between what seen for immigrants and non-immigrants. 

Not to overload with too many assessments including additional tables and stratifications, we opted 

not to present these results. If there is a strong wish to add specific tables/results from these 

assessments with mixed background, please specify which.  

 

• One more classification to take into account could be “immigrant status”, divided into “refugees”  

and “regular immigrants”, because the behaviors (and health needs) could be different  

We agree that immigrant status is an interesting aspect and initally included it. However, as most of 

the children were registered as “family reunification” as reason of migration (while their parents were 

e.g. refugees or work migrants), this assessment was left out due to considering the assessment not 
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to be sufficiently valid for these data.  

 

Analysis  

• I think the mean number of visits (also unaccompanied by a dispersion measure) is not very  

informative. Can you add a table with distribution by number of visits (i.e. 0,1,2,3+)?  

We have now added a Supplementary table 5 with number of visits to general practitioner (GP), 

emergency room (ER) health care and combined primary health care (GP and ER) among children in 

Norway in 2008 with immigrants grouped into 1st and 2nd generation immigrant children. As such 

categorised tables requires more space to include the same variables, we did not find space to 

assess this grouped according to country of origin, and thus opted to present the original version in 

the main manuscript and the added the suggested table in the supplementary. In addition, 

supplemental figure 1 also presents complementing results.  

 

• Did you test if negative binomial regression fits better than poisson? And if zero-inflated negative  

binomial regression fits better than negative binomial regression?  

We have conducted some additional corresponding analyses with zero-inflated negative binomial 

regression models (inflated by chronic diseases). The results were similar. We have added something 

on this in the discussion.  

 

• I not very understood the morbidity analysis. Did you use the visit as statistical unit in this analysis?  

If yes, I think it’s better to maintain the same study population along the same study. If not, please  

use the methods section to clarify.  

In the morbidity analysis, we used a logistic regression with the presence or absence of different 

major expanded diagnosis clusters (MEDCs [e.g. whether they were diagnosed with asthma or not 

during the study period]) as the dependent variable and immigration category as independent variable 

while adjusting for age and sex. We have added some extra text to clarify this.  

 

It’s possible to register more than one morbidity? Is there a main morbidity for each visit (as well as  

in in-hospital discharge record)? If yes, I would perform an analysis counting only the visits with one  

specific main diagnosis (e.g. respiratory conditions). May be 37 conditions are a very large number,  

so maybe it would be better to group the diagnosis (e.g. –the most simple- in “acute” and  

“chronic”)  

As mentioned, the ICPC-2 diagnosis codes were reported for administrative claims, in which usually 

the main diagnosis is reported per visit even in the presence of more than one disease. However, 

ICPC-2 codes have been widely used and validated for comparison of populations. This is now 

discussed in some more detail. We used morbidity assessment through Major Expanded Diagnosis 

Clusters (MEDCs) using The Johns Hopkins University Adjusted Clinical Groups case-mix system 

(ACG ® System) based on diagnoses (ICPC-2) as this has been validated. We have mainly 

presented the grouped / major clusters and some of the most frequent sub-categories of a selection of 

these. We have added some extra text to clarify this.  

 

Results  

Table 1. I would add a column containing a sum of all immigrants. I would add the same group in the  

further analyses.  

The sum of all immigrants are listed in the result section and also in the right column of table 1 (“Total” 

e.g. under the rows “1st generation” and “2nd generation”).  

 

Discussion  

I think the discussion have to focused on the difference between first and second generation respect 

with  

natives, placed just in the middle. I think, the authors should propose possible explanations, searching  

evidences in the literature.  
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Possibly, using a restricted population and the length of permanence period for parents instead of the 

place  

of birth for children, the results will be different and consequently also the discussion.  

We have tried to discuss possible explanations and refering to evidences in the literature. We have 

now also added the hypotheses you suggested on parents’ role in the decisions process. As 

mentioned, some variables such as socio-demographic variables of the family and length of stay of 

parents, were not possible to link to the children included. We have added some additional discussion 

on these aspects. 

VERSION 2 – REVIEW 

REVIEWER Paolo Giorgi Rossi 
Epidemiology unit AUSL Reggio Emilia 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS The Authors improved the reporting of the results. The paper is 
intersting the methods are sound and the results well reported.  
In my opinion, a further effort could be done in order to better 
discuss and interpret the results about the distribution of visits per 
child in 2nd generation: the higher mean of visits is mostly due to a 
small group of children with more than 3 visits.  
Furthermore, what is the conclusion of the authors: the higher 
number of visits in 2nd generation is it a matter of higher morbidity or 
a matter of higher use of resources? And the the lower number in 
1st generation? is it a matter of lower morbidity or thhe consequence 
of lower access?  
If the data do not suggest an answer, please be more explicit in 
identifying the possible options and declare that it is not possible to 
disentangle this point. 

 

REVIEWER Paola Ballotari 
Epidemiology Unit - Local Health Authority of Reggio Emilia (Italy) 

REVIEW RETURNED 16-Jun-2016 

 

GENERAL COMMENTS The responses to the comments and the text modifications are 
satisfactory and improve the quality of the article 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1. Reviewer Name: Paolo Giorgi Rossi. Institution and Country: AUSL Reggio Emilia, Italy  

Please state any competing interests or state ‘None declared’: none declared. Please leave your 

comments for the authors below  

The Authors improved the reporting of the results. The paper is intersting the methods are sound and 

the results well reported.  

In my opinion, a further effort could be done in order to better discuss and interpret the results about 

the distribution of visits per child in 2nd generation: the higher mean of visits is mostly due to a small 

group of children with more than 3 visits.  

Furthermore, what is the conclusion of the authors: the higher number of visits in 2nd generation is it 

a matter of higher morbidity or a matter of higher use of resources? And the the lower number in 1st 

generation? is it a matter of lower morbidity or the consequence of lower access?  

If the data do not suggest an answer, please be more explicit in identifying the possible options and 

declare that it is not possible to disentangle this point.  
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Thank you for these comments. Regarding the number of primary health care visits in the different 

groups, it is correct that the median number visits is similar between all groups and that the 

differences in the mean is driven by a minority – with some differences in the 75 percentiles and 

larger differences in the 90 percentiles. We have tried to discuss this further. Regarding the question 

on disentangling the reasons, we have made some hypotheses but cannot verify to which degree the 

various causes contribute. We have tried to clarify this.  

 

Reviewer: 2. Reviewer Name: Paola Ballotari. Institution and Country: Statistician - Epidemiology Unit 

- Local Health Authority of Reggio Emilia (Italy)  

Please state any competing interests or state ‘None declared’: None declared. Please leave your 

comments for the authors below  

The responses to the comments and the text modifications are satisfactory and improve the quality of 

the article. 
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