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Free-living wild birds worldwide act as reservoir for 
Chlamydia psittaci, but the risk of transmission to 
humans through contact with wild birds has not been 
widely documented. From 12 January to April 9 2013, a 
total of 25 cases of psittacosis were detected in south-
ern Sweden, about a threefold increase compared with 
the mean of the previous 10 years. A matched case–
control study investigating both domestic and wild 
bird exposure showed that cases were more likely 
than controls to have cleaned wild bird feeders or been 
exposed to wild bird droppings in other ways (OR: 
10.1; 95% CI: 2.1–47.9). We recommend precautionary 
measures such as wetting bird feeders before cleaning 
them, to reduce the risk of transmission of C. psittaci 
when in contact with bird droppings. Furthermore, C. 
psittaci should be considered for inclusion in labora-
tory diagnostic routines when analysing samples from 
patients with atypical pneumonia, since our findings 
suggest that psittacosis is underdiagnosed.

Introduction
From 12 January to 9 April 2013, 25 cases of psitta-
cosis were detected in southern Sweden. Only one 
case had been reported during the preceding months 
in 2012. Psittacosis has been a notifiable disease in 
Sweden since 1969. A mean of seven cases (SD: 3.3) 
per year have been reported in Sweden over the last 
10 years [1]. The cases were found in the counties of 
Skåne, Kronoberg, Kalmar and Östergötland, in the 
south of the country. Of the 25 cases, 23 were in Skåne 
and Kronoberg. In order to identify the source of the 
outbreak, county medical officers and the Swedish 
Institute for Communicable Disease Control (SMI) con-
ducted an outbreak investigation. 

Free-living wild birds worldwide act as reservoirs for 
Chlamydia psittaci. The bacterium mainly infects birds 
but can also be transmitted to mammals. In addition 

to humans, C. psittaci has also been found in cat-
tle, sheep  and rodents [2]  In humans, the disease is 
termed psittacosis or parrot disease, as it was first rec-
ognised in 1929, when about 800 cases of pneumonia 
were reported around Europe in an outbreak caused 
by exposure to C. psittaci-infected parrots imported 
from South America [3]. Although domestic birds are 
the most common source for infection in humans [4], 
wild bird species have also been shown to be a source 
of C. psittaci, leading to infection in humans, spanning 
from single cases to outbreaks. In the 1930s, fulmars 
(Fulmarus glacialis) that were probably infected with 
C. psittaci from dead parrots thrown overboard during 
transport from South America to Europe were hunted 
for food; this resulted in large psittacosis outbreaks 
in humans on the Faroe Islands and in Iceland [3]. In 
recent years, outbreaks of psittacosis in Australia have 
been linked to lawn mowing in gardens polluted by wild 
bird droppings [5,6]. However, the risk of transmission 
of C. psittaci through contact with wild birds has not 
been widely documented. 

The preferred name for the disease in birds is avian 
chlamydiosis, although the names ornithosis and psit-
tacosis are commonly used. The epizootiology in wild 
birds has not been studied extensively, but to date, C. 
psittaci has been detected in around 460 bird species 
within 30 orders [7]. Passerine birds (including species 
most frequently visiting bird feeders in gardens) have 
formerly not been considered to play an important role 
as major hosts, but there have been reports that, in 
the Passeriformes order, many species are carriers of 
the bacterium [8,9]. A wide prevalence variation is seen 
in studies of C. psittaci in wild birds [8,10,11] and can 
partly be explained by different diagnostic techniques 
and even methodological problems. Swedish studies 
based on DNA detection have found prevalence rates 
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between 1% and 3% in falcons, eagles [11], wetland 
birds [10] and passerines [8].

C. psittaci is excreted by infected birds in their fae-
ces and other body fluids, and the microorganism can 
remain infectious for several months outside the host 
[12,13]. Birds get infected through inhaling or ingesting 
the bacteria, and the infection may persist for months, 
although the birds may only excrete the bacteria inter-
mittently. Stress factors such as migration, crowding, 
weather changes and breeding can activate the excre-
tion. Overt disease is unusual in wild birds [13].

Humans become infected by inhaling the bacte-
ria through contact with contaminated bird secre-
tions, dried-out droppings or dust from feathers [12]. 
Human-to-human transmission has been suggested 
and thought to be rare [12,14], but it has not been 
extensively documented. The incubation period is one 
to four weeks, and clinical symptoms are compatible 
with influenza-like illness and include fever, rigors, 
sweats, headache, myalgia and mild cough [15,16]. 
Most infected people do not show any symptoms or 
only experience a mild influenza-like illness. However, 
some develop systemic illness with severe atypical 
pneumonia, which can be serious and sometimes fatal.  
The infection can be treated with antibiotics with intra-
cellular action.

Methods
The 23 cases in Skåne and Kronoberg were investigated 
further by the county medical officers. The investiga-
tion identified a cluster of eight cases (four probable 
and four confirmed), all linked to one index patient 
treated in a hospital and thus nosocomial human-to-
human transmission was suspected. Due to the rarity 
of this event, the human-to-human transmission clus-
ter will be described in a separate publication. 

A confirmed case was defined as a person with a clini-
cal diagnosis of psittacosis and laboratory confirma-
tion either by detection of C. psittaci in respiratory 
secretions by polymerase chain reaction (PCR) or by an 
antibody (IgG or IgM) titre of 256 or greater. 

A probable case was defined as a person with a clinical 
diagnosis of psittacosis with an IgG titre between 64 
and 256.

Case–control study
We conducted a case–control study among the 23 cases 
in Skåne and Kronoberg to investigate potential risks 
of contracting psittacosis that were associated with 
different bird exposures, in particular wild bird expo-
sures. All 23 cases (19 confirmed and 4 probable), with 
symptom onset between 31 December and 27 March 
and notified before 9 April, were invited to take part 
in the study. Eight cases (four probable and four con-
firmed) from the human-to-human transmission cluster 
were excluded. Consequently, 15 confirmed cases were 
included in the case–control study. 

Six controls per case were selected from the popula-
tion registry (Infotorg) and were matched to the cases 
by postal code, sex and age (± 5 years). Matching was 
performed partly to facilitate control selection but also 
to adjust for disparity in age and sex distribution of 
cases and differences in behaviour related to living in 
or outside urban areas. We asked cases and controls 
to fill out a web-based or paper questionnaire on the 
following: exposure to domestic and wild birds; history 
of visits to pet shops; exposure to rodents; and habits 
of outdoor activities. 

The exposure period for cases was defined as one to 
four weeks before symptom onset. For controls, the 
exposure period was defined as the calendar months 
corresponding to the calendar months of the matched 
case’s exposure period. 

A variable for exposure to wild birds (yes/no) was 
defined as either feeding wild birds or having other 
contact with wild birds that was not feeding. Other con-
tact included activities such as cleaning bird feeders 
or other areas covered with bird droppings and contact 
with dead birds. 

All exposures to domestic birds were grouped into one 
single variable. Domestic bird exposure included his-
tory of visiting a pet shop, contact with domestic birds 
at home or contact with domestic birds outside of the 
home. 

Contact with rodents was included as a question as  
C. psittaci has been identified in rodents. 

All statistical analyses consisted of conditional logistic 
regression from which odds ratios (OR) and 95 % CIs 
were obtained. We first performed univariate analysis 
to explore possible individual risk factors and obtain 
crude ORs. In the multivariable model, we included 
those exposures with a p value ≤0.2 in the univari-
ate analysis, as well as age and exposure to domestic 
birds. Age was included to control for residual con-
founding since the age difference between controls 
that were matched to the same case could be up to 10 
years. As exposure to domestic birds is known to be 
associated with psittacosis, it was included to correct 
for its potential effect on the other included associa-
tions. Statistical analysis was performed using Stata 
12.

Laboratory investigation
C. psittaci was identified in respiratory samples by 
amplification of an 84 base pair (bp) fragment of the 
outer membrane protein A gene (ompA) according to 
Heddema et al. [17]. The assay was run as a duplex 
real-time PCR including screening for Legionella spe-
cies and an internal amplification control. In order 
to determine the genotype of C. psittaci, all PCR-
positive samples were further investigated by ampli-
fication and sequence analysis of a 560 bp fragment 
of ompA covering variable domain I and II. IgG and 
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IgM antibodies specific to C. psittaci were shown by 
microimmunofluorescence.

Two bird dropping samples from a parrot and a hen, 
kept by two cases respectively, were analysed for  
C. psittaci using the MagAttract Viral RNA M48 extrac-
tion kit (Qiagen, Hilden, Germany) and real-time PCR 
detection of the 23S gene, as previously described [18]. 

No samples were collected from cases’ bird feeders.

Results
The cases’ symptoms started between 31 December 
2012 and 27 March 2013 (weeks 1–13) (Figure 1). The 
cases were found in the counties of Skåne (12 con-
firmed cases), Kronoberg (7 confirmed cases, 4 proba-
ble cases), Kalmar (1 confirmed case) and Östergötland 
(1 confirmed case) (Figure 2).Among the 23 cases in 
Skåne and Kronoberg, 16 were men. The median age 
was 66 years (range: 37–88) for men and 47 years 
(range: 34–72) for women. The majority of cases (n=21) 
had verified pneumonia. Two cases were diagnosed 
after recovery, thus no clinical verification was per-
formed. A total of 19 cases were hospitalised: one case 
had a fatal outcome. 

Case–control study results
All 15 sporadic cases and 51 of the 90 controls 
responded to the questionnaire (response rates of 
100% and 57%, respectively). 

The crude ORs for examined exposures and adjusted 
ORs for exposures included in the final model are pre-
sented in the Table. The univariate analysis identified 
that there was no statistically significant association 
between psittacosis and any type of exposure to wild 
birds (OR: 7.8; 95% CI: 1.0–64.0). When looking at more 
specific types of exposures to wild birds, a stronger 
association was identified between psittacosis and 

contact with wild birds other than feeding (OR: 10.1; 
95% CI: 2.1–47.9), whereas the association with feed-
ing wild birds was weaker and not statistically signifi-
cant (OR: 2.6; 95% CI: 0.6–11.0). Of the 15 cases, 10 had 
been exposed to wild birds in other ways than feeding. 

The final conditional logistic model included any con-
tact with domestic birds, feeding wild birds, contact 
with wild birds other than feeding and age. When 
adjusting for the other exposures in the model, contact 
with wild birds other than feeding was the only expo-
sure that remained statistically associated with psitta-
cosis (adjusted OR: 26.4; 95 % CI: 2.0–348.6). 

Laboratory findings
All 15 patient samples that were analysed by PCR 
were positive. Genotyping by sequence analysis of an 
approximately 500 bp fragment of the ompA gene was 
attempted for 12 samples and was successful in four. 
The obtained sequences were identical and clustered 
within genotype A. These patient samples originated 
from different parts of Skåne and Kronoberg. Eight 
cases were diagnosed using serology.

C. psittaci could not be detected in bird droppings from 
the parrot and the hen.

Control measures
Due to the increase in the number of psittacosis cases 
this winter in Sweden, county medical officers and the 
Swedish Institute for Communicable Disease Control 
(SMI) notified the public and healthcare services on 20 
March 2013 about potential risks associated with han-
dling bird feeders. The purpose was to increase aware-
ness about the illness and about preventive measures. 
On 22 March, the situation was summarised in a ProMED 
article [19], resulting in some international correspond-
ence,  (personal communication Ander Wallensten) but 
no reports of an increased number of human cases in 

Figure 1
Sporadic psittacosis cases in southern Sweden by week of symptom onset, reported between 12 January and 9 April 2013 
(weeks 1–13) (n=17)a 

a Cases from the human-to-human transmission cluster (n=8) are not shown. 
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Figure 2
 Distribution of psittacosis cases in southern Sweden, reported between 12 January and 9 April 2013 (n=17)a

a Cases from the human-to-human transmission cluster (n=8) are not shown. 
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other countries, apart from a ProMED report on 5 April 
describing a sixfold increase in psittacosis incidence 
over the past 10 years in Saint Petersburg, Russia, 
according to the Department of the Federal Service 
on Supervision of Protection of Consumer Rights and 
Human Well-Being in Saint Petersburg [20]. 

The Swedish National Veterinary Institute (SVA) did not 
receive any reports of increased mortality among wild 
birds during this winter [21]. 

To date, one additional case of psittacosis has been 
reported from Skåne, on 10 April. 

Discussion
It was apparent after the initial investigation of cases 
conducted by the county medical officers that the only 
bird exposure among most cases was exposure to wild 
birds, mainly by tending bird feeders in their gardens. 
The results of our study showed that cases were more 
likely than controls to have been cleaning bird feeders 
or exposed to bird droppings in other ways. However, 
assuming that wild bird feeding, handling of bird feed-
ers and exposure to droppings and dead birds have 
been relatively constant activities over the years, we 
still need an explanation as to why more people have 
been diagnosed with psittacosis this year. 

One explanation could be that weather conditions 
were unfavourable for wild birds this winter, which 
may have induced increased excretion of the bacteria 

in C. psittaci-carrying birds and thereby caused abnor-
mal contamination of bird feeders. This year’s national 
bird count at bird feeders noted a general decline in 
numbers for most species, indicating that many birds 
may have succumbed this winter [22]. The Swedish 
Meteorological and Hydrological Institute summa-
rised the winter as having been relatively usual, but 
it had prolonged periods of low temperatures and 
fast weather changes [23-25]. Feeding wild birds may 
enhance the risk of local epizootics as the birds con-
gregate in potentially contaminated feeders. 

There is no surveillance system in place for avian 
chlamydiosis in wild birds in Sweden although unusual 
findings of sick or dead birds are usually reported by 
the public to the Swedish National Veterinary Institute. 
There was no increase in the number of such reports 
this winter [21], but this does not rule out an increased 
infection prevalence or increased excretion in the wild 
bird population, as birds rarely become overtly ill. It 
may also be difficult to notice such an increase in sick 
and immobilised birds, as they become easy prey, e.g. 
for sparrow hawks, pygmy owls and cats. 

A second explanation could be that a C. psittaci strain 
more pathogenic or transmissible in humans circulated 
in the wild bird population this year. That there are dif-
ferences in the virulence of a strain for different hosts 
has been long known. In the Faroe Islands’ outbreak 
of the 1930s, the strain was found to be of low patho-
genicity to the fulmars, while it caused severe disease 

table
Potential risk factors associated with psittacosis among psittacosis cases (n=15) and matched controls (n=51) in southern 
Sweden, December 2012–March 2013

Potential risk factor
Exposed Crude Adjusted

Number of 
cases 

Number of 
controls ORa (95 % CI) P value ORa,b (95 % CI) P value

Agec – – 0.7 (0.4–1.2) 0.200 0.6 (0.4–1.2) 0.145

Any contact with domestic birds 4 7 2.2 (0.5–9.2) 0.296 7.0 (0.5–95.6) 0.147

     Visit to shop with caged birds 2 2 3.4 (0.5–24.5) 0.229 – –

     Contact with domestic birds at home 3 4 2.8 (0.5–14.8) 0.281 – –

Any contact with wild birds 12 25 7.8 (1.0–64.0) 0.054 – –

    Feeding wild birds 10 25 2.6 (0.6–11.0) 0.190 0.6 (0.1–4.9) 0.625

    Contact with wild birds other than feeding 10 10 10.1 (2.1–47.9) 0.004 26.4 (2.0–348.6) 0.013

Contact with rodents 6 14 2.1 (0.5–8.3) 0.313 – –

Outdoor activities 12 39 1.1 (0.2–4.8) 0.920 – –

CI: confidence interval; OR: odds ratio.

a  Missing values excluded.
b  Adjusted for all the other exposures in the model. Conditional logistic regression model included any contact with domestic birds, feeding 

wild birds, contact with wild birds other than feeding and age.
c  Age was included in the multivariable model to control for residual confounding since the age difference between controls that were 

matched to the same case could be up to 10 years.



6 www.eurosurveillance.org

in the humans handling them [3]. Partial genotyping 
of ompA showed that four of the cases in this current 
outbreak were caused by C. psittaci ompA type A, sug-
gesting that they could have been infected from the 
same source. Further genotyping including complete 
sequence analysis of ompA combined with multi-locus 
sequence typing (MLST) [26] may provide insight into 
whether a common source explains the current out-
break. However, currently MLST requires access to 
isolates of C. psittaci, which is difficult to obtain in 
clinical routine diagnostics and requires expertise 
and equipment of biosafety level 3.  Type A of ompA 
– the type causing the majority of reported human 
psittacosis cases [27] – is primarily associated with 
psittacine birds, but has also been found in other bird 
species including tits [8], fulmars [28] and poultry [29]. 
Although C. psittaci genotyping has been predomi-
nantly determined by ompA analysis, recent investi-
gations show that type A strains with identical ompA 
genes can differ considerably in virulence and that the 
virulence is confined to a few single nucleotide poly-
morphisms [30]. To rule out the possibility of a more 
pathogenic strain occurring in this outbreak, further 
genome analysis is needed. 

The clinical picture of psittacosis may be similar to 
disease caused by other agents such as Mycoplasma 
pneumoniae, Chlamydia pneumoniae and Legionella 
species [31] as well as to that of respiratory illness 
caused by influenza, which was also circulating at the 
time [32]. However, a C. psittaci-positive PCR result in 
combination with relevant symptoms is, in our opinion, 
robust evidence that the infections were caused by  
C. psittaci, especially since the other agents were in 
most cases excluded by testing.    

One likely explanation as to why cases mainly occurred 
in two counties in southern Sweden is that different 
diagnostic routines are in place in the clinical labora-
tories. Since 2005, the laboratory that diagnosed most 
of the cases in this outbreak has routinely tested for 
C. psittaci when a sample from a patient with atypi-
cal pneumonia is submitted for Legionella analysis. 
This is not the case in most other Swedish laborato-
ries. Therefore it is likely that cases in other counties 
may have been missed. A partial review of four cases 
of atypical pneumonia in Kronoberg during this winter 
showed that two had not been tested for Legionella 
or C. psittaci, even though they tested negative for M. 
pneumoniae. Retesting of these undiagnosed cases 
revealed two additional suspected psittacosis cases, 
thus supporting the theory that cases may have been 
missed. This is an important observation, which indi-
cates that psittacosis is an under-diagnosed disease 
and should be considered more often in cases of 
atypical pneumonia. Apart from this explanation, it 
is difficult to understand why cases occurred only in 
southern Sweden. The bird species most often visiting 
bird feeders in gardens in the southern part of Sweden 
(e.g. great tit, tree Sparrow, blue tit, green finch, bull-
finch) [22] can be found in almost all parts of Sweden. 

These species are relatively short-lived and migrate 
only within short distances during winter, depending 
on access to food. 

Regardless of the small size of the study, a significant 
association between psittacosis and exposure to wild 
birds was shown. However, the risk may have been 
underestimated, as it could be assumed that controls 
who kept bird feeders in their gardens were more likely 
to have responded to the questionnaire, leading to a 
bias towards bird feeders among the controls. Almost 
half of the controls in this study had fed birds with 
bird feeders in their garden during December to March. 
Cases and controls often lived in small towns or in the 
country side, where bird feeding might be more fre-
quent than in cities.  Even if the population studied 
may not be representative of the Swedish population 
in general, this high proportion indicates that wild 
bird feeding is common in non-urban parts of southern 
Sweden. 

The risk for psittacosis when exposed to wild birds 
is difficult to assess. Large outbreaks with 20% mor-
tality were seen on the Faroe Islands in the 1930s 
[3], whereas contemporary studies found no cases 
of psittacosis among people exposed to birds with a 
high prevalence (10%) of infection [28]. Additionally, 
another study could not detect antibodies to C. psittaci 
among 65 bird ringers, a group with close exposure to 
a variety of birds, mainly passerines [8]. In general, the 
risk of human infection from contact with wild birds is 
likely to be low [33]. However, it can be expected to be 
higher if exposed to birds carrying C. psittaci that are 
suffering from stress or sickness leading to increased 
excretion of the bacteria. 

Public health implications
This study shows that there is an association between 
exposure to wild birds through handling wild bird feed-
ers and bird droppings during winter and psittacosis. 
Bird feeding alone, however, was not associated with 
disease. The actual risk is likely to vary geographi-
cally and over time due to epizootics in the wild bird 
population that may be aggravated by harsh weather 
conditions.

Wild bird feeding is a common and appreciated pas-
time in Sweden and should not be discouraged based 
on the results of this study. However, people feeding 
birds should be informed of the risk of handling bird 
droppings and how to minimise the risk, for example, 
by using safe practices when cleaning bird feeders 
and using bird feeders constructed to limit birds from 
defecating on the feeder. The Swedish Institute for 
Communicable Disease Control has previously recom-
mended wetting the areas covered with bird droppings 
before removing them, hand washing after contact with 
bird droppings and only cleaning bird feeders in well-
ventilated areas [34]. For people working in heavily 
contaminated and confined rooms or areas, respiratory 
air filters should be used. On the basis of the findings 



7www.eurosurveillance.org

from this current investigation, we support these 
recommendations.

Finally, an important recommendation from this study 
is that C. psittaci should be considered as a potential 
causative agent of atypical pneumonia. Inclusion of the 
pathogen in laboratory diagnostic routines when ana-
lysing samples from patients with atypical pneumonia 
is likely to identify more cases, and should therefore 
be considered.
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