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Summary  
Background 
Foreign-born individuals account for two-thirds of all tuberculosis (TB) patients in The 
Netherlands. Travel to endemic countries might contribute to the high TB incidence in 

immigrants after migration. The objective of this study was to determine if traveling to 
the country of origin was a risk factor for TB among the two largest non-western 
immigrant groups who have lived in The Netherlands for at least two years.  
Methods 
We conducted an unmatched case-control study. Adult TB patients born in Morocco and 

Turkey were interviewed about their travel history. The frequency and duration of travel 
to the country of origin in the preceding 12 months were compared between Moroccan and 
Turkish TB patients and community controls.  
Results 
Moroccan patients had traveled more often (26/32=81%) in the preceding 12 months than 
Moroccan controls (472/816=58%). The travel-associated risk of TB tended to be higher for 

Moroccans living in an urban area (OR=4.5, 95% CI; 1.3-15.6) compared with those living in 
a rural area (OR=1.7, 95% CI; 0.4-6.8) in The Netherlands, although this was not 
statistically significant. When the cumulative duration of stay exceeded three months, the 
risk of TB was increased (OR=17.2, 95% CI; 3.7-79). Among Turkish immigrants TB was not 
associated with traveling (OR=0.9, 95% CI; 0.3-2.4).  
Conclusion 
Travel to the country of origin was a risk factor for TB among Moroccan, but not Turkish 
people living in The Netherlands. Difference in travel-associated risk between these two 
immigrant groups is probably related to differences in TB incidence in the country visited. 
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Introduction 
In industrialized countries, the incidence of tuberculosis (TB) is higher among immigrants 
than among the indigenous population (1). As in the US (2), and Canada (3) the percentage 
of TB patients notified in foreign-born persons exceeded 50% in various European countries 

including The Netherlands (4). Several studies have demonstrated high incidence rates of 
TB among immigrants who migrated to low incidence countries during the first years post-
migration (2, 5-7). After a decline in incidence during the first years after migration, 
incidence rates remained much higher than among the indigenous population for many 
years after entry (1, 2, 5-7). 

The risk of progression to TB disease is highest within the first 2 years after infection 
(8, 9). Therefore, it is likely that a proportion of immigrants with TB is (re)infected with 
TB during the time they have lived in The Netherlands (6). One of the hypotheses is that 
immigrants acquire new infections during visits to their country of origin or other TB 
endemic countries.  

Traveling to countries where TB is endemic is a known risk factor for M. tuberculosis 

infection (10-15). Individuals born in a low incidence country who traveled at least 3 
months continuously to an high TB incidence country, have a similar risk of M. 
tuberculosis infection as the general population in the endemic country (11). It is unclear 
what the risk of infection is for immigrants who travel to their country of origin, although 
it is likely that they have a higher risk than regular tourists, since they usually stay longer 
and visit more remote areas, their family and local homes (10, 13, 16, 17).  

In this study we aimed to determine to what extent travel to TB endemic countries 
contributed to TB incidence among immigrants from Morocco and Turkey living in The 
Netherlands. We studied immigrants from Morocco and Turkey, since they are the largest 
non-western immigrant groups and account for approximately 13% and 6% respectively of 
the total annual burden of foreign-born TB patients in The Netherlands (18).  
 
 

Methods  
This case-control study was conducted in The Netherlands. In 2006 almost two thirds 
(644/1021) of the TB patients in The Netherlands were foreign-born and their TB 
incidence (incidence in 2006=40.4/100,000 population), was much higher than that of the 
indigenous Dutch population (incidence in 2006=1.9/100,000 population) (18). 
 
Patients 
TB patients were recruited at 17 municipal health services (MHSs) throughout the country. 
The diagnosis of TB disease was based on chest-X-ray, symptoms, smear and/or culture 

results. Eligible were patients who were born in Morocco or Turkey, 18 years or older and 
diagnosed with TB in the last 6 months of 2006 or in 2007. An attempt was made to 
interview all eligible patients. To limit the possibility of recent infections acquired before 
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migration, our study population was restricted to patients who had lived in The 
Netherlands for at least two years. We excluded patients who were illegal and those with 
an impaired immunity.   

 
Questionnaire 
Information on travel behavior was obtained by means of a short questionnaire which was 
administered by staff of the TB control department of the MHSs. Questions concerned the 
countries visited in the three years preceding their tuberculosis diagnosis, and the 
cumulative duration and purpose of traveling. Questions were formulated the same way as 

was done in the different control groups. Moreover, patients were asked whether they 
visited their country of origin on an annual basis. Patients were interviewed while they 
were on treatment, or if they had finished treatment not longer than six months before to 
limit recall bias. Clinical and demographic data of patients were obtained from the 
Netherlands Tuberculosis Register (NTR) that contains details of all TB patients notified in 
The Netherlands. Since the questionnaire did not involve any intrusive questions, 
according to the Central Committee on Research Involving Human Subjects (CCMO) no 
ethical approval was needed for this study. To assess the representativeness of our study 
population, we compared the interviewed patients with all Moroccan and Turkish TB 
patients, diagnosed in 2007 and registered in the NTR, who met our inclusion criteria.  
 
Primary control group 
Controls were obtained from the Survey on Integration of Minorities 2006 (SIM) performed 
by the Netherlands Institute for Social Research (SCP) (19). For this survey, a random 
sample of municipalities was selected and subsequently, a random sample of Turkish, 
Moroccan, Surinam, Antillean and indigenous inhabitants aged 15 years or older was drawn. 

Participants were interviewed at home by use of a structured questionnaire. The 
interviewers tried at least three times to reach the selected persons. The questionnaire 
included questions regarding visits to the country of origin during the preceding year and 
were phrased exactly the same as for the patients. For the current study, participants 
were selected who were born in Morocco or Turkey, at least 18 years old and had lived in 
The Netherlands for at least two years.  

 
Secondary control groups 
To verify the travel-associated risk for TB among Moroccans, we compared the travel 
history of Moroccan patients with two other control groups in which other travel questions 
were asked. Moroccan patients living in the city of Utrecht were compared with Moroccan 

controls living in Utrecht who met our inclusion criteria. These controls were obtained 
from the Utrecht Health Monitor of 2003, a health survey among inhabitants of Utrecht 
that among other assessed travel history to countries outside Europe in the past three 
years. Similar to the city of Utrecht, the city of Amsterdam had performed a Health 
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Monitor survey in 2004, in which participants were also asked about journeys to countries 
outside Europe, but only during the preceding year. Moroccan patients, living in 
Amsterdam were compared with Moroccan controls from this survey. Due to insufficient 

number of Turkish patients diagnosed in Utrecht and Amsterdam, verification of the 
travel-associated risk for Turkish immigrants in these control groups was not possible. 
 
Statistical analysis 
Our exposure of interest was traveling to the country of origin in the 12 months before the 
diagnosis of TB (cases) or the date of the interview (controls). All analyses were 

performed separately for Moroccan and Turkish immigrants, since the TB incidence rate as 
estimated by the World Health Organization differs for Morocco (93/100,000) and Turkey 
(29/100,000) (20). The crude travel-related odds ratio (OR) was estimated by univariate 
logistic regression analysis. We assessed the possibility of confounding and interaction by 
stratification. We considered confounding to be present, when upon adjustment the crude 
OR changed with ≥10%. The following determinants were considered: gender, age 
(classified in age groups), country of origin and place of residence in The Netherlands 
(classified as urban for the cities with >250.000 inhabitants, and rural for all other 
municipalities). To estimate the percentage of Moroccan or Turkish TB patients in The 
Netherlands attributable to recent travel, the population attributable fraction was 
calculated by the following formula: (OR-1)/OR * proportion of exposed patients (21). For 
comparisons of categorical and numerical variables, the Chi-square test was used. A two-
sided P value of 0.05 was considered statistically significant. Data were entered in EpiData, 
version 3.1 (Odense, Denmark). Analyses were performed by use of SPSS, version 16.0 
(Chicago, IL, USA). 
 

 

Results 
Patients  
During the study period 32 Moroccan and 16 Turkish TB patients met the inclusion criteria, 
were identified and interviewed. We verified whether the interviewed patients were 
representative for all nationally reported tuberculosis patients from these countries in 

2007 (Table 1). The national reported TB patients from Morocco and Turkey and the 
interviewed patients did not differ with respect to their age, sex, residence place, type of 
TB, previous TB episode or case finding method (Table 1). Extrapulmonary TB was slightly 
more common among the Moroccan TB patients of our study population. Travel 
characteristics of the TB patients from Morocco and Turkey are shown in Table 2. Most 
patients (46/48=96%) had traveled to countries outside Europe in the 36 months before 

their diagnosis. Moroccan patients tended to travel more frequently than Turkish patients; 
81% of the Moroccan patients had traveled in the preceding 12 months, and 53% of them 
reported to travel every year to their country of origin, compared with 69% and 25%,  
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Table 1. Comparison of characteristics between interviewed tuberculosis patients from Morocco and 

Turkey and all tuberculosis patients from Morocco and Turkey diagnosed in The Netherlands in 2007. 

Characteristics Interviewed TB 
patients 

Immigrant TB patients 
in 2007a

 

P valueb
 

 No. % No. %  
Moroccan individuals, total  32 100 65 100  
Sex      
  Male 17 53 35 54 0.95 
  Female 15 47 30 46  
Age group      
  18-34 12 38 19 29 0.30 
  35-54 14 44 24 37  
  55+ 6 19 22 34  
Current residencec

      
  Urban area 22 69 43 66 0.80 
  Rural area 10 31 22 34  
Type of TB      
  Pulmonary  10 31 31 48 0.27 
  Extra pulmonary 17 53 28 43  
  Pulmonary + Extra pulmonary 5 16 6 9  
Previous TB diagnosis      
  No 26 81 57 88 0.56 
  Yes 2 6 4 6  
  Unknown  4 13 4 6  
Case detection      
  Complaints  29 91 54 83 0.46 
  Contact tracing 2 6 3 5  
  Screening risk group 0 - 4 6  
  Other 1 3 4 6  
Turkish individuals, total  16 100 35 100  
Sex      
  Male 12 75 24 69 0.64 
  Female 4 25 11 31  
Age group      
  18-34 1 6 4 11 0.74 
  35-54 9 56 21 60  
  55+ 6 38 10 29  
Current residence†      
  Urban area 6 38 13 37 0.98 
  Rural area 10 63 22 63  
Type of TB      
  Pulmonary  6 38 11 31 0.90 
  Extra pulmonary 7 44 16 46  
  Pulmonary + Extra pulmonary 3 19 8 23  
Previous TB diagnosis      
  No 14 88 31 89 0.82 
  Yes 1 6 1 3  
  Unknown  1 6 3 9  
Case detection      
  Complaints  16 100 34 97 0.50 
  Contact tracing 0 - 1 3  

a Interviewed patients who are diagnosed in 2007 were included in this group, but not those diagnosed in 2006.  

b Urban was defined as a city with at least 250.000 inhabitants. c P value is based on the chi-square test 

 
respectively, of the Turkish patients. The cumulative median travel duration in the 
preceding 3 years was 13 weeks (IQR; 7.3-19.5) for Moroccan patients, and 10 weeks (IQR; 

6.0-25.0) for Turkish patients. 
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Table 2. Travel characteristics of tuberculosis patients from Morocco and Turkey in The Netherlands 

in the 3 years preceding their TB diagnosis. 

 Moroccan Turkish 
Total 32 16 
   
Questions as in SIM survey   
Country of origin visited in the preceding 12 months, No. (%)   
  Yes 26 (81) 9 (56) 
Duration of stay when visiting the country of origin, No. (%)   
  < 1 month 8 (31) 2 (22) 
  1-3 months 15 (58) 5 (56) 
  >3 months 3 (12) 2 (22) 
Visit country of origin yearly, No. (%)   
  Yes, every year 17 (53) 4 (25) 
  Yes, sometimes 12 (38) 10 (63) 
  No, never  2 (6) 2 (13) 
  Missing 1 (3) 0  
   
Question as in Health Monitor    
Traveled outside Europe, No. (%)   
  In the last 12 monthsa 26 (81) 11 (69) 
  In the last 36 monthsb 31 (97)  15 (94) 
   
Additional travel information    
Regions visited in the last 3 years,c No. (%)   
  Africa 31 (97) 1 (6) 
  Asiad 0 15 (94) 
  Europe 2 (6) 5 (31) 
  South, Middle and North America 0 0 
Duration of travel   
  Total number of weeks in last 12 months, median (IQR) 5.0 (4.0-8.0) 6.0 (5.0-11.0) 
  Total number of weeks in last 36 months, median (IQR) 13.0 (7.3-19.5) 10.0 (6.0-25.0) 
Purpose of travel in last 3 years,c No. (%)   
  Visiting family / friends 29 (94) 13 (67) 
  Holiday 4 (13) 0 
  Work / business  1 (3) 1 (7) 

IQR=inter quarter range. a Comparable to the Health Monitor Amsterdam. b Comparable to the Health Monitor 
Utrecht. c More than 1 answer possible, percentages represent the proportion among individuals who had traveled in 
the last 3 years. d Turkey was classified under Asia. 

 
Comparison patients and primary control group 
Characteristics of TB patients from Morocco and Turkey were compared with the controls 
from Morocco and Turkey in the SIM survey (Table 3). Moroccan patients did not differ 
from Moroccan controls with respect to sex, age and duration of stay in The Netherlands, 
but patients lived more often in an urban area than controls. The travel-associated risk for 
TB among Moroccans was 3.2 (95% CI; 1.3-7.7). This risk strongly increased with increasing 
cumulative duration of travel. While the risk for TB did not differ much between a 
cumulative duration of less than 1 month (OR= 2.6, 95% CI; 0.9-7.7) or 1-3 months (OR=3.0, 
95% CI; 1.1-7.8), the risk increased substantially when the duration exceeded 3 months 
(OR=17.2, 95% CI; 3.7-78.6). Turkish patients tended to be more often male and older 
than Turkish controls, but they did not differ with respect to their duration of stay in The 
Netherlands and their place of residence. Among Turkish immigrants, travel to their  
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country of origin did not pose a risk for TB (OR=0.9, 95% CI; 0.3-2.4). When the cumulative 
duration of travel in the preceding year exceeded three months, the risk of TB tended to 
be increased in Turkish persons as well (OR=4.0 95% CI; 0.8-20.3), although this did not 

reach statistical significance. Neither travel in the preceding year, nor the duration of 
travel were associated with sex or place of residence in The Netherlands and did not 
affect the crude travel-associated risk in both immigrant groups, thus we did not adjust 
for them. The proportion of Moroccans and Turkish who traveled increased with increasing 
age, and individuals above 55 years tended to travel longer than those who were younger. 
However, adjustment for age did also not affect the crude travel-associated risk. The 

travel-associated risk of TB tended to be higher for Moroccan and Turkish individuals living 
in an urban area (Moroccans: OR adjusted for age (ORa)=4.5, 95% CI; 1.3-15.6; Turkish 
individuals: ORa=1.4, 95%CI; 0.3-7.8) than for those living in a rural area (Moroccans: 
ORa=1.7, 95% CI; 0.4-6.8; Turkish individuals: ORa=0.7, 95% CI; 0.2-2.4), although the 
interaction was not statistically significant (Moroccans: p=0.31, Turkish: p=0.49) (Table 4).  
 

Table 3. Comparison of tuberculosis patients from Morocco and Turkey with controls from Morocco 

and Turkey from the SIM survey.  

Characteristic Patients Controls OR (95% CI) 
 No. % No. %  
Moroccans, total 32 100 816 100  
Sex      
  Male 17 53 401 49 1 
  Female 15 47 415 51 0.9 (0.4-1.7) 
Age group      
  18-34 12 38 267 33 1 
  35-54 14 44 402 49 0.8 (0.4-1.7) 
  55+ 6 19 147 18 0.9 (0.3-2.5) 
Time since arrival (years)      
  2-5 years 2 6 60 7 1 
  6-10 years 3 9 69 9 1.3 (0.2-8.1) 
  11-20 years 11 34 263 32 1.3 (0.2-5.8) 
  21+ years 16 50 423 52 1.1 (0.3-5.1) 
  Missing  0 0 1 0.1  
Current residencea      
  Urban area 22 69 403 49 2.3 (1.1-4.8) 
  Rural area 10 31 413 51 1 
Traveled to country of origin in preceding 12 months       
  Yes 26 81 472 58 3.2 (1.3-7.7) 
  No 6 19 343 42 1 
  Unknown 0 0 1 0.1  
Cumulative duration of stay in country of origin during 
preceding 12 months   

     

 Not traveled 6 19 343 42 1 
  <1 month  8 25 173 21 2.6 (0.9-7.7) 
  1-3 months 15 47 289 36 3.0 (1.1-7.8) 
  > 3 months 3 9 10 1 17.2 (3.7-78.6) 
  Unknown   1 0.1  
Visit country of origin yearly, N (%)      
  Yes, every year 17 53 241 30 2.8 (0.6-12.5) 
  Yes, sometimes  12 38 481 59 1.0 (0.2-4.5) 
  No, never  2 6 80 10 1 
  Unknown 1 3 14 2  
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Table 3. continued  

Characteristic Patients Controls OR (95% CI) 
 No. % No. %  
Turkish individuals, total 16 100 825 100  
Sex      
  Male 12 75 416 50 1 
  Female 4 25 409 50 0.3 (0.1-1.1) 
Age group      
  18-34 1 6 247 30 1 
  35-54 9 56 434 53 5.1 (0.7-40.7) 
  55+ 6 38 144 18 10.3 (1.2-86.3) 
Time since arrival (years)      
  2-5 years 0 0 51 6 0 
  6-10 years 2 13 79 10 1.1 (0.2-5.3) 
  11-20 years 4 25 247 30 0.7 (0.2-2.3) 
  21+ years 10 63 448 54 1 
Current residence†      
  Urban area 6 38 318 39 1.0 (0.3-2.7) 
  Rural area 10 63 507 62 1 
Traveled to country of origin in preceding 12 months       
  Yes 9 56 488 59 0.9 (0.3-2.4) 
  No 7 44 335 41 1 
  Unknown 0 0 2 0.2  
Cumulative duration of stay in country of origin during 
preceding 12 months   

     

  Not traveled 7 44 335 41 1 
  <1 month  2 13 195 23 0.5 (0.1-2.4) 
  1-3 months 5 31 269 33 0.9 (0.3-2.8) 
  > 3 months 2 13 24 3 4.0 (0.8-20.3) 
  Unknown 0 0 2 0.2  
Yearly visit to country of origin, N (%)      
  Yes, every year 4 25 231 28 0.6 (0.1-3.1) 
  Yes, sometimes  10 63 513 62 0.6 (0.1-2.9) 
  No, never  2 13 63 8 1 
  Unknown 0 0 18 2  

a Urban was defined as a city with at least 250.000 inhabitants  

 

Comparison patients and secondary control group 
When we compared Moroccan patients from Utrecht (n=13) with Moroccan controls form 
the Utrecht Health Monitor (n=113), the risk for TB associated with travel in the preceding 
three years to a country outside Europe was 4.5 (95% CI; 0.6-38.0). Comparing the 
Moroccan TB patients from Amsterdam (n=7), with Moroccan controls from the Health 
Monitor of Amsterdam (n=329) we found that all Moroccan patients (100%) had traveled in 
the preceding year to such a country, compared to 69% of the controls (OR=∞). Since there 
were not enough Turkish patients interviewed who lived in Utrecht or Amsterdam (n=2 and 
n=1 respectively), we were not able to verify the risk estimate found in our main analysis 
using these two other control groups.  
 
Population attributable fraction 
In 2007, nationally 65 of the registered TB patients were born in Morocco and had lived in 
The Netherlands for at least two years. Of them 43 lived in an urban area and 22 in a rural 
area. Based on our results, the population attributable fraction (PAF) for recent travel to 
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the country of origin, was 67% ((4.5-1/4.5)*0.86) for Moroccans living in an urban and 29% 
((1.7-1/1.7)*0.70) for Moroccans living in rural areas. When applying these PAFs on the 
national data of 2007, 35 (54%) Moroccans diagnosed with TB could be attributed to a 

history of traveling.  
 

Table 4. Stratified risk of traveling on tuberculosis for Moroccan and Turkish immigrants. 

 Traveled to country of origin in  
preceding year 

OR (95% CI) 

 Yes, No.  % No, No.  %  
      
Unstratified analysis      
Moroccan immigrants      
Patients 26 81.3 6 18.8 3.2 (1.3-7.7) 
Controls 472 57.8 343 42.0 1 
Turkish immigrants       
Patients  9 56.3 7 43.8 0.9 (0.3-2.4) 
Controls 488 59.2 335 40.6 1 
      
Stratified by current place of residence      
Moroccan immigrants      
Urban area†      
Patients 19 86.4 3 13.6 4.5 (1.3-15.6) 
Controls 235 58.3 168 41.7 1 
Rural area      
Patients  7 70.0 3 30.0 1.7 (0.4-6.8) 
Controls 237 57.4 175 42.4 1 
Turkish immigrants       
Urban area†      
Patients  4 66.7 2 33.3 1.4 (0.3-7.8) 
Controls 186 58.5 131 41.2 1 
Rural area      
Patients 5 50.0 5 50.0 0.7 (0.2-2.4) 
Controls  302 59.6 204 40.2 1 

† Urban was defined as a city with at least 250.000 inhabitants  

 
 

Discussion 
This study showed that traveling to the country of origin was an important risk factor for 
TB among Moroccan immigrants who had lived in The Netherlands for at least two years. 
Travel to the country of origin was associated with a 4.5-fold increased risk for TB among 
Moroccans living in urban area in The Netherlands, and with a 1.7-fold increased risk on 
TB for those living in a rural area. Of the Moroccan TB patients, 54% of them could be 
attributed to recent travel to Morocco. Similar to our primary analysis we found increased 
travel-associated risk estimations among Moroccans by use of two other control groups, 
although questions were asked differently and one of them included journeys in the 
preceding three years. As might be expected, there was a clear dose-response relation 
between the duration of travel and the risk of TB among Moroccan immigrants. Among 
Turkish immigrants travel was not related with an increased risk on TB.  
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The risk associated with traveling depends on three aspects; 1) the incidence rate in the 
area visited, 2) the duration of stay and 3) the individual risk behavior and preventive 
measures taken (22). The estimated incidence rate of TB is higher in Morocco than in 

Turkey (20). Moreover Moroccan TB patients reported more frequently to have visited 
family and friends in their country of origin and usually traveled every year, resulting in a 
higher cumulative exposure in the previous years than in Turkish individuals. Both factors 
may explain the different risk estimates we found for Moroccan and Turkish immigrants. 
Moreover, the study had limited power to detect a moderately increased risk, if any, 
among Turkish immigrants, since a relatively small number of Turkish patients was 

included. Explanations for the differences in the travel-associated risk of TB among urban 
habitants and those living in a rural area, may be the result of unmeasured differences in 
the socio-economic status, region of origin (i.e., region visited) or differences in risk 
behavior.  

So far a limited number of studies assessed and quantified the risk of travel for TB. A 
previous case-control study found that there was a weak association between TB disease 
and a visit to the Indian subcontinent among the Indian subcontinent ethnic population 
living in North West England (OR=1.26, 95% CI; 0.95-1.76) (17). The magnitude of the 
travel-associated risk on TB or TB infection differed between populations studied (11, 12, 
14, 15, 17), probably as a result of differences in the duration of stay and risk of infection 
in the places visited. One study showed that the risk of infection among long-term 
travellers was similar to that of the local population in the country visited (11). TB has 
been shown to be significantly more common among immigrant travellers than among 
other travellers (10, 13). Causes contributing to the increased travel-associated risk of TB 
in immigrants may be that they go to more rural destinations, stay away for long periods 
and spend increased time in crowded living conditions (13, 23, 24).  

The results of this study support the current policy of prevention of TB in travellers 
to endemic countries in The Netherlands. BCG vaccination is offered to travellers to 
endemic areas for longer than three months, when frequent contact with the local 
population can be expected. For trips of shorter duration a tuberculin skin test (TST) eight 
weeks after return and preventive treatment is advocated for non-BCG vaccinated 
individuals. However, this policy has not been promoted actively for immigrants traveling 

to their home country since most of them are BCG-vaccinated and moreover may have a 
positive TST due to previous exposure. The use of more specific interferon-gamma release 
assays for detecting TB infection may create the opportunity to reconsider immigrants 
with a high risk of TB infection, e.g. due to travel, as a target group for TB prevention.  
 

Limitations 
Selection bias of patients may have occurred in our study. Although we did not have 
information about the numbers and reasons for non-participation in our study, we believe 
selection of the patients was limited since our study population was comparable to all 
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national reported TB patients from Morocco and Turkey. Controls who traveled at the time 
of the interview may have been undersampled resulting in an increased risk estimation. 
Nevertheless, the inclusion of participants in the SIM-survey covered a whole year and 

controls were approached at least three times. The travel history of controls was 
ascertained one year before we started questioning the TB patients, and by different 
interviewers. Both patients and primary controls were sampled over about one year time; 
from a dynamic population (25). We consider that the distribution of exposure to be stable 
in the population and differences in timing may have had little affect on our results (25). 
The number of interviewed TB patients from Morocco and Turkey was limited. Since the 

travel associated risk of TB was very high among Moroccans we were able to demonstrate 
a significant risk in this group, but not for the much smaller number of Turkish patients. 
Larger studies including more patients per country of origin are recommended to 
determine to what extent traveling to these different countries poses a risk for TB.  
 
In conclusion, our data suggest that travel to the country of origin is an important risk 
factor for TB among immigrants living in low incidence countries. We showed that 54% of 
Moroccans TB patients who had lived at least 2 years in The Netherlands were attributable 
to a recent visit to the country of origin. Differences in the travel associated risk may 
exist between different immigrant groups, depending on the frequency and duration of 
travel and TB incidence in the country of origin. This study shows that there should be 
more attention for prevention of TB disease for immigrant travellers who travel to their 
country of origin.  
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