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Evolving epidemiology of Q fever in Wide Bay 
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Abstract 
Q fever is a notifiable disease in Australia due to its public health significance. Recent data in the Wide Bay region (Queensland, Australia) suggests a rising number and changing geographical distribution of Q fever cases. This study aims to evaluate these changes through analysis of data from Queensland Health’s Notifiable Conditions System (NoCS) over a ten-year period. A comparison was made between the recent five-year period (2018–2022) and the preceding five-year period (2013–2017) with reference to incidence rates, location of cases and likely exposures. Incidence rates of Q fever showed an upward trend over time, particularly in urban areas. This highlights the need for increased clinical suspicion, improved awareness among the community and healthcare providers, and potentially broadening of vaccination recommendations in the future. 
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Introduction 
Q fever, caused by the bacterium Coxiella burnetii,1 is a zoonotic disease which is notifiable in Australia due to its public health significance. It is a vaccine preventable disease, with Australia the only country currently vaccinating at-risk populations.2 Previous outbreaks have often been associated with workplaces involved in the processing of animals, such as abattoirs and farms,3,4 and it is within these industries where vaccination efforts have been focused. Previous Queensland serosurveillance data has suggested direct contact with animals and living in a rural area are both independent risk factors for Q fever infection,5 which is in keeping with its known main reservoirs including sheep, cattle and goats. Recent Q fever case data within the Wide Bay region showed an even division between those living in rural areas and the more urban centres of the Wide Bay region, which may suggest an evolving trend, and may impact future public health measures including vaccination guidelines. 
Q fever can manifest as an acute or chronic infection. Most commonly, acute Q fever presents as a self-limiting systemic illness characterised by fever and associated with a broad range of symptoms including headache, myalgia, malaise, and gastrointestinal symptoms.6 More severe cases can result in pneumonia, hepatitis, haematological and neurological complications. An estimated 1–5% of Q fever cases result in chronic infection, including endocarditis, osteoarticular infections, and vascular infections.7 Transmission of C. burnetii is primarily through the airborne route, with aerosolisation occurring via the birthing of livestock or through dust generation during herding, heavy transport or mowing.3 Notification of confirmed Q fever cases requires either laboratory definitive evidence, or laboratory suggestive evidence along with a clinically compatible disease.8 
Q fever has been an ongoing public health concern within the Wide Bay region.9 Routine observation work within the Wide Bay Public Health Unit (PHU) in 2022 noted a 40% increase in incidence rate of Q fever compared to the previous year, with 13 cases reported. This is in the context of overall stability in Queensland’s state-wide case numbers, with 238 cases recorded in 2022 compared to the five-year average (2018–2022) of 235 cases per annum.10 Initial assessment of the pattern of distribution of these cases suggested a need to consider diagnosis and prevention of Q fever beyond the traditional risk factors of direct animal contact and workplace exposure. As such, a thorough review of Q fever notifications within the Wide Bay region over the past decade was conducted, with the aim of evaluating recent changes in incidence rates and assessing the need for expansion of traditional risk factors for this vaccine preventable disease. 
Methods 
Q fever data from 2013 to 2022 was extracted from the Queensland Health Notifiable Conditions System (NoCS). The case definition was in keeping with that defined by the Communicable Diseases Network Australia (CDNA) guidelines.8 Data from the recent five-year period (2018–2022) was compared with the preceding five-year period (2013–2017) with reference to demographics and likely exposure source. The Modified Monash Model was utilised to classify the location of residence as either a regional town (MM2 or 3) or rural (MM > 3).11 To assess the significance of the differences observed, statistical tests including the Wilcoxon rank sum test, Fisher’s exact test, and Pearson’s chi-squared test were employed as appropriate. Additionally, yearly incidence rates (per 100,000 population at risk) and incidence risk ratios between 2013 and 2022 were calculated based on population data from the Queensland Statistician’s Office.12 
Ethical exemption for review and publication of this data was provided by the Central Queensland HHS Human Research Ethics Committee. 
Results 
There were a total of 87 cases of Q fever detected in the Wide Bay region in 2013–2022. Tables 1 and 2 show the baseline characteristics of these cases, and compares the risk factors associated with the cases in the recent five-year period (2018–2022) with the preceding five-year period (2013–2017). 
A number of interesting trends emerged from analysis of the data. Although not statistically significant, an increase in case numbers in urban (MM 2 or 3) compared to rural areas (MM > 3) was observed. The urban case numbers in the recent five-year period demonstrated an increase of 40% compared to the previous five years, while only a 16.6% increase was noted in rural areas. Figure 1 illustrates the annual Q fever cases in urban and rural areas from 2013 to 2022. The graph reveals a notable difference in the rate of increase between urban and rural cases, with urban cases exhibiting a steeper incline compared to rural cases on the pictured regression model. 
Significant difference is observed in exposure history between the two five-year periods. Of note, exposures related to land clearing, mowing, or earthmoving demonstrated a notable increase in the recent five years (8/79, 10%) compared to the preceding five years (0%). Other exposure categories did not exhibit substantial variations; however, the occurrence of the commonest exposure (i.e. lives on a farm) was seen to decrease in the recent period. 
Increased overall case numbers in the Wide Bay region were also noted. Comparison of incident rates between the recent five years and the preceding five years revealed a significant increase of 25% (incidence rate ratio 1.25 [95% confidence interval (95% CI): 1.24–1.25]). Table 3 provides a detailed overview of the incidence rates and incidence rate ratios (IRR) for each year from 2013 to 2022, as well as a comparison between the two five-year periods. 


Figure 1: Historic Q fever infections in Wide Bay region by residential location with trend over time
[image: Rurality of place of residence of Wide Bay Q fever cases in the past 10 years based on the Modified Monash Model. The figure demonstrates a substantial proportion of cases occurring in less rural locations (MM2-3), particularly over more recent years. Towns within the Wide Bay region include Hervey Bay (MM2), Bundaberg (MM2) and Maryborough (MM3), with other areas in the region classed as MM > 3.
]
Public health response 
The PHU responded to the rise in notifications in 2022 by closely reviewing all Q fever cases and investigating for a possible common source of exposure. Subsequent case interviews focused on potential sites of exposure, including place of residence, workplace, and high-risk activities. It was noted that many cases were centred around the townships in the Wide Bay region, rather than in the expected rural areas. This may reflect the rapid population growth experienced in the Wide Bay region,13 with previous farm land being converted to residential estates. There were no cases associated with typical high-risk industries such as animal processing in 2022; however, there were a number associated with mowing, gardening and land clearing. Given the widespread nature of the cases, case finding was limited to raising awareness with local medical practitioners. Education was provided on the recommended antibiotic course for cases, as well as vaccination advice for contacts with similar exposures. 
The second component of the public health response involved communication via Queensland Health and mainstream media. This included raising awareness for the role of Q fever vaccination, which is currently recommended for all people who are working in, or intend to work in, a high-risk occupation such as those whose work exposes them to animals, animal products, and animal waste. High-risk workplaces should have a vaccination program to protect their workforce; however, people who partake in relevant activities recreationally may not be aware of this recommendation. Additional preventative strategies were also communicated, including washing hands when encountering animals or their faeces, as well as use of P2 masks when undertaking outdoor activities with obvious animal droppings. This was extended to mowing or land clearing activities in any areas that may have contact with wildlife including kangaroos, which includes more urban locations around Hervey Bay and Bundaberg. 
Table 1: Overall and comparative demographic characteristics of Q fever cases (N = 87) notified in 2013–2022 
	Characteristic
	Value
	Overall
N = 87
	Previous five years
(2013–2017)
n = 38
	Recent five years
(2018–2022)
n = 49
	p valuea

	Age group
	0–25 years
	9/83 (11%)
	5/37 (14%)
	4/46 (8.7%)
	0.8

	
	26–50 years
	29/83 (35%)
	12/37 (32%)
	17/46 (37%)
	

	
	51–75 years
	45/83 (54%)
	2/37 (54%)
	25/46 (54%)
	

	
	Unknown
	4
	1
	3
	

	Sex
	Female
	23/87 (26%)
	7/38 (18%)
	16/49 (33%)
	0.14

	
	Male
	64/87 (74%)
	31/38 (82%)
	33/49 (67%)
	

	Residence location category
	Regional town (MM2 or 3)
	48/87 (55%)
	20/38 (53%)
	28/49 (57%)
	0.7

	
	Rural (MM > 3)
	39/87 (45%)
	18/38 (47%)
	21/49 (43%)
	


a	Pearson’s Chi-squared test or Fisher’s exact test, as appropriate.
Table 2: Overall and comparative exposure history of Q fever cases (N = 87) notified in 2013–2022
	Exposure history
	Overall
N = 87
	Previous five years
(2013–2017)
n = 38
	Recent five years
(2018–2022)
n = 49
	p valuea

	Animal contact not otherwise specified
	3/79 (3.8%)
	1/33 (3.0%)
	2/46 (4.3%)
	0.039

	Assisted or observed an animal birth
	12/79 (15%)
	5/33 (15%)
	7/46 (15%)
	

	Exposure to livestock transport
	3/79 (3.8%)
	2/33 (6.1%)
	1/46 (2.2%)
	

	Hunting or butchering animals
	8/79 (10%)
	4/33 (12%)
	4/46 (8.7%)
	

	Land clearing, mowing, or earthmoving
	8/79 (10%)
	0/33 (0%)
	8/46 (17%)
	

	Lives on a farm
	27/79 (34%)
	13/33 (39%)
	14/46 (30%)
	

	Lives/works near abattoir/animal grazing area/saleyard
	5/79 (6.3%)
	2/33 (6.1%)
	3/46 (6.5%)
	

	Lives/works within 300 m of bush/scrub/forest area
	2/79 (2.5%)
	2/33 (6.1%)
	0/46 (0%)
	

	Unpasteurised milk consumption
	2/79 (2.5%)
	1/33 (3.0%)
	1/46 (2.2%)
	

	Visited a farm or rural area
	5/79 (6.3%)
	0/33 (0%)
	5/46 (11%)
	

	Works in abattoir
	1/79 (1.3%)
	1/33 (3.0%)
	0/46 (0%)
	

	Works in livestock transport
	2/79 (2.5%)
	2/33 (6.1%)
	0/46 (0%)
	

	Works on a farm
	1/79 (1.3%)
	0/33 (0%)
	1/46 (2.2%)
	

	Unknown
	8
	5
	3
	


a	Pearson’s Chi-squared test or Fisher’s exact test, as appropriate.


Table 3: Incidence rates and incidence rate ratios (IRR) of Q fever cases per 100,000 population, by year and five-year comparison (2013–2022)
	Comparison period
	Interval
	Number of Q fever
cases notified
	Incidence rate
per 100,000 population at risk
	IRR (95% CI) a
compared to previous interval
	% change

	Yearly
	2013
	6
	2.8
	—
	—

	
	2014
	7
	3.3
	1.2 (0.4–2.7)
	20%

	
	2015
	6
	2.8
	0.9 (0.7–2.4)
	-10%

	
	2016
	13
	6.1
	2.2 (0.7–3.6)
	120%

	
	2017
	6
	2.8
	0.5 (0.1–1.9)
	-50%

	
	2018
	14
	6.4
	2.3 (0.9–3.7)
	130%

	
	2019
	8
	3.6
	0.6 (0.7–1.9)
	-40%

	
	2020
	5
	2.3
	0.6 (0.1–2.3)
	-40%

	
	2021
	9
	4.1
	1.8 (0.2–3.4)
	80%

	
	2022
	13
	5.9
	1.4 (0.2-2.7)
	40%

	Five yearly
	Preceding 5 years (2013–2017)
	38
	3.6
	—
	—

	
	Recent 5 years (2018–2022)
	49
	4.4
	1.25 (1.24–1.25)
	25%


a	95% CI: 95% confidence interval.
Discussion and conclusion 
Q fever is a significant public health issue for several reasons. Although most cases of Q fever can be successfully treated with a two-week course of doxycycline, chronic cases require complex management and have a profound impact on both the patient and healthcare system.6 Furthermore, it is one of the notifiable diseases with an effective vaccine which can significantly reduce the incidence when there is broad uptake across high-risk settings. While Q fever is rarely transmitted between people,14 clusters of cases may be associated with a common exposure; identifying increasing trends can help to address unmitigated risks and potential areas with indications for vaccination. As residence in close proximity to wildlife such as kangaroos and wallabies is a known risk factor for Q fever, the increase in cases in this instance was deemed to be potentially associated with the local suburb expansion,15 as well as with persistent dry and windy conditions which can increase the risk of transmission to humans. 
While this study is limited by the relatively small total number of cases as well as limited specific population data, the overall trend of increasing cases outside of the typical rural locations is notable. Wide Bay was the fastest growing regional Queensland SA4[footnoteRef:2] in 2020–2021,13 suggesting urban expansion is likely to continue. A continuing trend of a broader section of the population being at risk of Q fever may suggest a need to increase clinical suspicion of the diagnosis, as well as broadening of vaccination recommendations, though economic evaluation should be considered. Improving awareness among the community and medical practitioners of the evolving risk factors for Q fever and the role of vaccinations can help to facilitate further disease prevention, and a reduced incidence across the population.  [2:  SA4: Statistical Area 4, the largest type of sub-State spatial unit defined under the Australian Statistical Geography Standard.] 
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