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Abstract 

A study was undertaken to estimate the seroprevalence of parvovirus B19 infection 

in the general adult population of Amsterdam, the Netherlands. To our knowledge 

this is the first study testing parvovirus B19 in a random sample of the Dutch adult 

population. The study was a cross-sectional survey, and the study sample was 

stratified by age and ethnicity, with deliberate oversampling of minority ethnic 

groups. Serum samples obtained from 1323 residents in 2004 were tested for 

antibodies to parvovirus B19. Basic demographic data (gender, age, country of 

birth, and number of children) were also available. Sixty-two percent of the 

participants were seropositive; corrected for the over-sampling the estimated 

prevalence in the Amsterdam adult population was 61%. No specific predictors or 

risk groups for seropositivity were identified. In our urban adult study population no 

positive correlation with increasing neither age, nor significant differences between 

age groups was found. These results imply that almost 40% of the adult 

Amsterdam population is susceptible to infection. 
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Introduction 

Human parvovirus B19, a member of the family Parvoviridae, genus Erythrovirus, 

is a widespread infectious pathogen in humans causing erythema infectiosum or 

the fifth disease, mostly during childhood. After infection, immunity is regarded as 

life-long.1 Parvovirus B19 infection may be asymptomatic or may cause a mild, 

usually non-febrile illness with a systemic maculopapular rash (erythema 

infectiosum), especially among children. Characteristic is an erythema of the 

cheeks (slapped cheeks) and a lace-like rash on the extremities and trunk. 

Particularly in adults, acute symmetric poly-arthropathy may occur. The infection is 

self-limiting and complications are rare in healthy individuals. However in 

individuals with underlying disease e.g. immune-compromised hosts, persons with 

chronic haemolytic anaemia, and in pregnant women parvovirus B19 infection can 

cause severe morbidity and mortality. Acute infection of a susceptible pregnant 

woman can result in congenital infection or pregnancy loss.1,2 Sound and detailed 

sero-epidemiological data on parvovirus B19 susceptibility in a population is 

needed to assess the risk of infection in pregnant women, and in others who are 

vulnerable. 

Parvovirus B19 circulates widely in the Dutch population and exposure to the virus 

is relatively frequent. Yet, representative data of its seroprevalence in the general 

Dutch population are lacking. Existing estimates are based on samples of 

convenience. In a large sample of an unselected population of pregnant women 

seroprevalence was 70%,3 whereas among 246 male blood donors the estimate 

ranged from 57 to 88%.3,4 This is comparable with other estimates in surrounding 

countries and typical for a country in a region with a temperate climate, where up to 

50-60% of the adult population is considered immune.1,5 The epidemiology of 

parvovirus B19 shows large regional and seasonal variation. In some tropical and 

subtropical countries, seroprevalence in adults is often lower than 40%, possibly as 

a result of a different epidemiological pattern of infection.6-11 In temperate zones, 

epidemics among susceptible household members, in day care centres, and in 

schools tend to occur in winter and early spring with a periodicity of 3- to 5-

years.1,6,12 In the Netherlands a pattern of a 4-year cycle, with peaks in 1994, 1998 

and 2002 has been identified.13 In Western countries the age-specific risk for 

parvovirus B19 infection is the highest in school-aged children (7-9 years). An 

estimated 2-15% of children aged 1-5 years and 15-60% of the children aged 5-9 

years have IgG parvovirus B19 antibodies.1 
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This study investigates a representative sample of the general adult Amsterdam 

population on the presence of immunoglobulin G antibody (IgG) against parvovirus 

B19 in relation to demographic data. To our knowledge this is the first study testing 

parvovirus B19 in a random sample of the Dutch adult population. Knowing that the 

seroprevalence of parvovirus B19 differs by country of birth, we anticipate that the 

large number of migrants from subtropical and tropical countries living in 

Amsterdam might result in a lower overall seroprevalence. These data may offer 

new insights into the sero-epidemiology of parvovirus B19 infection in an urbanized 

area, with mixed ethnicities.  

Methods 

Study Population and Sampling Procedure 

The data used for this study were obtained from a cross-sectional survey carried 

out in 2004 by the Public Health Service of Amsterdam (GGD Amsterdam), and 

was approved by the Medical Ethics Committee of the Academic Medical Centre in 

Amsterdam, the Netherlands. 

To obtain insight into the health situation of the general Amsterdam population a 

random sample of residents aged 18 years or older was drawn from the 

Amsterdam municipal registers in five city districts. These districts comprised a 

population representative of the Amsterdam general population in terms of ethnic 

mix, sex, and age. The sample was stratified by age and ethnicity, with 

oversampling of Turks and Moroccans. The participants were invited via mail for a 

standardized face-to-face interview in Dutch, English, Turkish, Moroccan, or 

Berber, concerning socio-demographics, health determinants and risk-behaviour. 

From all the issues that were addressed the following variables were considered 

pertinent to the current study: sex, age, country of birth of the participant and 

his/her parents, age at the time of immigration, and the number and age of children 

living with the participant currently and/or in the past. Participants were classified 

into the following five ethnic groups according to the self-reported country of birth, 

and the country of birth of the respondent's mother or father:  Dutch, Surinamese 

or Antillean, Turkish, Moroccan, and others.  

Besides the survey questionnaire, blood samples were collected from the same 

individuals, after obtaining written informed consent. The samples were stored at 

7ºC within 30 minutes, then centrifuged and frozen at -80ºC within 48 hours. The 

participation rate to the interview was 44% (Dutch 46%, Turks 50%, and 

Moroccans 39%). Table 1 shows the response rates by age and ethnic group.14,15 
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Seventy-nine percent of the participants (n=1376) provided a blood sample for the 

serum repository.  

 

Table 1 Response rates by age and ethnic group (%) of the Amsterdam Health 

Monitoring Survey, the Netherlands, 2004. 

 Ethnic origin Dutch Turkish Moroccan 
Age category    
  18–34 years 31.8 41.4 29.1 
  35–44 years 42.3 56.8 39.2 
  45–54 years 53.6 61.7 41.7 
  55–64 years 51.4 52.9 43.7 
  65 years and older 48.8 33.8 40.9 
  Total 45.8 49.6 38.7 
From: Agyemang et al.J Hypertens; 2006, Volume 24:2169-217 

Serological Assays 

Serum samples were tested for IgG-class antibodies to parvovirus B19 by means 

of quantitative enzyme immunoassays (NovaLisa™ Parvovirus B19 recombinant 

IgG-ELISA; Novatec Immundiagnostica GmbH, Dietzenbach, Germany). 

Statistical analysis  

In calculating seroprevalence, all samples with a positive result were considered 

immune. Equivocal results were considered positive (cut-off ≥ 9 NovaTec Units).  

To make the results representative for the adult population in Amsterdam, 

prevalences and confidence intervals of 95% (95%CI), corrected for stratification, 

were calculated using the complex samples modules of SPSS, version 15 (SPSS 

Inc., Chicago, Illinois, USA). In these analyses the data were weighted for age, sex 

and ethnic origin, using a weighting method which corrected the oversampling by 

ethnic groups as described elsewhere.14-16 

Prevalences (P) and odds ratios (OR) were calculated for the study sample using 

Intercooled Stata 9.2 for Windows. Prevalences were compared using the chi-

square test; values of p <0.05 were considered as significant.  
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Results  

Characteristics of the study sample 

For this study, 96% (1323 / 1376) of the collected blood samples were available for 

laboratory analysis. Table 2 shows the characteristics of the 1323 participants who 

were included, and the weighted percentages representing the Amsterdam adult 

population. The study sample consisted of 608 men (46%) and 714 women (54%). 

Age ranged from 17 to 90 years. The median age for men was 51 years 

(interquartile range (IQR) 41-62 years) and for women 47 years (IQR 37-58 years). 

There was an equal distribution between the sexes, except for participants of 

Surinamese and Antillean ethnic origin (72.4% was female), and participants of 

Moroccan ethnic origin (57.5% was male). Most participants were of Dutch 

(32.7%), Turkish (23.7%), or Moroccan (20.8%) ethnic origin. Almost two thirds 

(808 or 61.4%) of the participants were born outside the Netherlands, of which the 

majority (767 or 94.9%) was born in a subtropical or tropical country, defined as 

situated below the 45th degree of latitude. The mean age at migration was 25.8 

years (range 0-76 years), and only a minority (68 or 8.7%) of the immigrants came 

to live in the Netherlands before the age of 10 years.  Half of the participants 

(51.5%) had one or more children (mean 2.1 children), and 21.1% none. For 27.4% 

of the group, data on children were missing. There was an unequal distribution of 

‘having children’ between the participants of different ethnic origins. Turkish 

(70.4%) and Moroccan (73.5%) participants were more likely to have children than 

participants of Dutch (30.1%), Surinamese or Antillean (42.3%), or other (40.5%) 

ethnic origin, and when they had children, they also tended to have more children 

than the Dutch.  
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Table 2 Characteristics of 1323 Participants of the Amsterdam Health Monitoring 

Survey, the Netherlands, 2004. 

 Study sample Amsterdam adult population 

 n (%) % weighted 
Total  1323   
Sex    
  Female  714 (54.0) 50.3 
  Male  608 (46.0) 49.7 
Age category     
  18–34  210 (15.9) 35.3 
  35–44  292 (22.1) 23.8 
  45–54  319 (24.1) 17.1 
  55–64  275 (20.8) 11.9 
  65 and older  220 (16.6) 11.9 
  Age missing  7 (1.0) - 
Ethnic origin    
  Dutch 432 (32.7) 54.0 
  Moroccan  275 (20.8) 7.1 
  Surinamese or Antillean  87 (6.6) 8.9 
  Turkish  314 (23.7) 4.4 
  Other  210 (15.9) 25.7 
  Ethnic origin missing 5 (0.4) - 
Age at immigration     
  0- 10 years 68 (5.1) 6.1 
  11 and older 713 (53.9) 30.2 
  (born in the Netherlands) 505 (38.2) 63.7 
  Missing 37 (2.8) - 
Having children     
  Yes  681 (51.5) 67.9 
  No 279 (21.1) 32.1 
  Missing 363 (27.4) - 
Number of children    
  1 193 (28.3) 36.9 
  2 233 (34.2) 41.7 
  3 97 (14.2) 15.3 
  4 or more 78 (5.9) 6.2 
  Number of children missing 80 (11.7) - 
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Table 3 Prevalence of Anti IgG Parvovirus B19 by demographic characteristics in the Amsterdam population aged 18 

years and older, 2004. 

 
 

Study sample 
The overall Amsterdam 

population 

n 
% Parvovirus B19 

seropositive 
Univariable OR 

(95%CI) 
p value % Parvo seropositive (95%CI) 

Total   1323 62.3   60.9 (57.0- 64.4) 

Sex       

  Female  714 63.7 1.14 (0.91-1.42) 0.26 60.9 (54.9- 66.5) 

  Male  608 60.7 1  60.9 (55.8- 65.7) 

Age category      

  18–34  210 64.8 1  60.2 (51.7- 68.1) 

  35–44  292 64.0 0.97 (0.67-1.4) 0.87 62.6 (55.0- 69.6) 

  45–54  319 61.4 0.88 (0.6-1.25) 0.44 57.7 (50.8- 64.3) 

  55–64  275 61.8 0.88 (0.6-1.28) 0.50 62.4 (55.0- 69.3) 

  65 and older  220 58.6 0.77 (0.52-1.14) 0.19 62.4 (54.1- 70.1) 

  Missing  7 100.0 -  - 

Ethnic origin      

  Dutch 432 59.0 1  59.2 (53.8- 64.4) 

  Moroccan  275 61.1 1.09 (0.80-1.48) 0.58 64.7 (56.0- 72.5) 

  Surinamese or Antillean  87 58.6 0.98 (0.62-1.57) 0.94 54.9 (41.5- 67.7) 

  Turkish  314 67.2 1.42 (1.05-1.93) 0.02 67.7 (60.2- 74.3) 

  Other  210 64.3 1.25 (0.89-1.76) 0.20 64.2 (55.8- 71.9) 

  Missing 5 100.0 -  - 
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Study sample 
The overall Amsterdam 

population 

n 
% Parvovirus B19 

seropositive 
Univariable OR 

(95%CI) 
p value % Parvo seropositive (95%CI) 

Age at immigration       

  0- 10 68 64.7 1  56.3 (40.2- 71.3) 

  11 and older 713 62.4 1.1 (0.66-1.86) 0.70 61.0 (54.5- 67.1) 

  Missing 37 61.6 -  - 

Not applicable (born in  
the Netherlands)  

505 67.6 -  - 

Having children       

  No 279 59.1 1  60.8 (54.8-66.5) 

  Yes  681 65.2 1.29 (0.97-1.72) 0.08 65.4 (57.5-72.2) 

  Missing 363 59.5 1.01 (0.74-1.39) 0.93 - 

Number of children       

  0  279 59.1 1   

  1  193 64.3 1.25 (0.85-1.83) 0.25 65.4 (57.5-72.5) 

  2 233 64.4 1.26 (0.88-1.80) 0.21 59.2 (48.7-69.0) 

  3 97 63.9 1.23 (0.76-1.99) 0.39 53.7 (44.0-63.2) 

  4 or more 78 73.0 1.89 (1.08-3.29) 0.03 77.9 (61.7-88.6) 

  Missing number of children 80 63.8 1.20 (0.73-2.03) 0.49 - 
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Seroprevalence of parvovirus B19 antibodies 

Table 3 shows the seroprevalence of parvovirus B19 antibodies by person 

characteristics. The seroprevalence is shown both non-weighted, representing the 

study sample, and weighted, representing the Amsterdam population. Of the 1323 

samples, 825 or 62.3% (95%CI: 59.7-65.0%) tested IgG parvovirus B19 positive. 

The seroprevalence of parvovirus B19 in the overall Amsterdam population was 

estimated 60.9% (95%CI 57.0-64.4%). In the Amsterdam population of 18 years 

and older, seroprevalence was not associated with gender, increasing age, country 

of birth, age at immigration, the number of years living in the Netherlands, or ethnic 

origin. People with children had a higher seroprevalence (65.4%) compared to 

people without children (60.8%), yet this difference was not statistically significant 

(p =0.43). When looking at ethnic origin, seroprevalence was highest among 

persons of Turkish ethnic origin (67.7%), followed by persons of Moroccan ethnic 

origin (64.7%), the group classified as other ethnic origin (64.2%), and of Dutch 

ethnic origin (59.2%). Persons with Surinamese or Antillean ethnic origin had the 

lowest seroprevalence (54.9%). In the study sample, participants of Turkish ethnic 

origin were more likely to be parvovirus B19 seropositive compared to the Dutch 

participants (OR 1.42; 95%CI 1.05-1.93; p <0.02). In a logistic regression model, 

the variable ‘having children’ appeared to be confounding the results of ethnic 

origin, yet as over a quarter (27.4%) of the data on ‘having children‘ was missing, 

the results were inconclusive. Having children was not a significant predictor of 

seropositivity, but within the group of participants with children, participants having 

4 or more children were more likely to be seropositive (p =0.03). The odds ratio for 

seropositivity for each additional child was 1.12 (p =0.04). In the multivariate 

analysis no other specific significant predictors of seropositivity were identified.  

Discussion 

The overall seroprevalence of parvovirus B19 in the Amsterdam population is 

60.9%, which corresponds with the range of previous estimates (30-70%) found 

among blood donors, and pregnant women in the Dutch population.3,4 The 

seroprevalence in Amsterdam is comparable to the estimates found in Finland 

(56.5%), in Italy (60.1%), and in Poland (63.2%), but rather low compared to the 

estimates found in the adult population of the neighbouring countries (74% in 

Belgium, 72.1% in Germany, and >75% in England & Wales).5,17-19 

The city of Amsterdam has large immigrant communities, with people originating 

from various countries, such as Morocco, Surinam, and Turkey. Knowing that 
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immunity may depend on the country of birth the authors anticipated to find 

differences in seroprevalence between people born in the Netherlands and 

migrants. Yet, no independent association of country of birth, age at immigration or 

the number of years living in the Netherlands with parvovirus seropositivity in the 

Amsterdam population was found. Also there was no difference between people of 

different ethnic origins. In the study sample however, participants of Turkish ethnic 

origin were more likely to be parvovirus B19 positive compared to the Dutch people 

(p <0.02). This finding is probably explained by the larger number of children that 

Turkish participants reported. As over a quarter (27.4%) of the data on ‘having 

children‘ was missing, the results were inconclusive.  

Several studies suggest that living with children in school-going age poses a risk 

factor for seropositivity.17,18,20-22 In the Amsterdam population there was no 

significant difference between people with children (65.4%) compared to people 

without children (60.8%). In the study sample, having more children was 

significantly associated with a higher seroprevalence (odds ratio for each additional 

child OR 1.12, p =0.04). 

As our study sample is limited to adults only, age-specific seroprevalence for 

children and adolescents could not be calculated. It is known that the age-specific 

risk for parvovirus B19 is the highest in school-aged children (7-9 years). Although 

most people acquire antibodies against parvovirus B19 before they are 15 years 

old,18 age-stratified seroprevalence data demonstrate an increase of prevalence 

with age, meaning that throughout life new infections occur in all age groups 

resulting in a continuing increase of seroprevalence up to more than 80% in the 

elderly population (>70 years).4-6,17,19 However our study did not find an increasing 

prevalence with increasing age, nor significant differences between age groups.  

In conclusion, the results of this study imply that about 40% of the adult Amsterdam 

population is susceptible to infection with parvovirus B19. As no specific predictors 

for seropositivity were identified, alertness is needed for all risk groups, like 

pregnant women of all ethnic origins, when assessing the risk of infection after 

exposure to children with erythema infectiosum, and during epidemics.23 The 

knowledge on the sero-epidemiology of parvovirus B19 in the Netherlands is 

scarce, and for that reason the overall burden of parvovirus B19 infection in the 

population cannot be estimated. Accurate estimates on the age specific risks of 

infection, the force of infection, and the incidence during epidemic and during non-

epidemic years in the Netherlands is needed. Therefore the authors recommend 

national population-based research on parvovirus B19 seroprevalence with more 

emphasis on children, and equal emphasis on immigrant populations. 
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