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In total, 221 Brucella spp. isolations were received 
by 35 hospitals as survey-feedback. During the study 
period, 424 brucellosis cases were officially registered 
to the NMNS; among those, 167 were matched with the 
survey data by hospital and year of reporting, resulting in 
70 linked records. 

Overall, 68 unreported cases were captured during 
2015-2018, raising the total brucellosis cases at 235 in-
stead of the 167 registered in NMNS and revealed an un-
derreporting rate of 28.9 % for the whole study period, 
ranging annually from 24.1 % to 35.0 % (Figure 3).  

In total, 19 hospitals (54 %) were identified with at 
least one unreported case during 2015-2018 with the 
number of unreported cases ranging from 1 to 12 per hos-
pital (median: 2, IQR: 5) (Table 2). 

An annual average of eight public hospitals per year 
had unreported cases, representing 23 % (95 % confi-
dence interval (CI): 9-37 %) of the total surveyed hos-
pitals. 

In public hospitals with at least one unreported case 
for the study period, the mean annual underreporting rate 
was estimated at 49 % (95 % CI: 33-66 %).

No significant differences regarding the presence, 
absence, or intensity of underreporting rate per hospital 
across the years were identified. The urban location and 
the academic property of hospitals were not associated 

with the presence of unreported cases or significant dif-
ferences in the average underreporting rate.  
 
Discussion

Significant brucellosis underreporting was identified 
even when estimating the minimum amount of possible 
unreported cases by eliminating overlapping records and 
estimating only the surplus of isolations for ensuring a 
unique registration for each case. The described approach 
for capturing underreporting differed from the standard 
methodology8,13 because it required minimal information 
in the form of aggregated data. Possibly, the less required 
information contributed to the observed very high re-
sponse rate among the participating public hospitals. 

Brucellosis underreporting has been previously dem-
onstrated in Greece; our results concur with the findings 
of Jelastopulu et al9   of almost 25 % unreported cases 
during a 5-year study in one region in Greece whereas 
Avdikou et al10 reported approximately 80 % underre-
porting rate, in a 2002-2004 regional study. Deficits in 
reporting of brucellosis cases have also been described 
in Turkey6 (68 %), as well as in several other countries14. 
Considering the results presented by other researchers, 
we conclude that our findings of brucellosis underreport-
ing in Greece fall within the expected range.   

Table 1: Brucella spp. isolation capacity of public hospitals 
in years, Greece, 2015-2018.

Isolation capacity  
(years) Hospitals (%)

0 31 (27.7)

1 13 (11.6)

2 16 (14.3)

3 23 (20.5)

4 29 (25.9)

112 (100.0)

Table 2: Unreported brucellosis cases per public hospital, 
Greece, 2015-2018.

Unreported cases per 
hospital Hospitals (%)

0 16 (46)
1 8 (23)
2 3 (9)
3 1 (3)
5 2 (6)
6 2 (6)
7 1 (3)
10 1 (3)
12 1 (3)

35 (100)

Figure 2: Mean annual Brucella spp. isolation capacity per 
local administrative unit, Greece, 2015-2018.

Figure 3: Underreporting rate (%) of brucellosis cases diag-
nosed at public hospitals (n =35), Greece, 2015-2018.


